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Congratulations to our new iAOI Diplomates who recently passed their board certification examinations at the 1*
Annual Meeting of the International Association of Orthodontists and Implantologists (iAOI) in Taipei, 2012.

First row (from left to right): Drs. Ming Jen Chang, Shu Ping Tseng, Sabrina Huang, Ming Chen Lee, Wei Lun Peng, and Hsin Yin Yeh
(Diplomates); Second row (from left to right): Drs. Bill Su (Diplomate), Kwang Bum Park (Examiner), Thomas Han (Examiner), John
Jin-Jong Lin (Examiner), Susan Wu (Examiner), Chris Chang (Examiner), and Yu Lin Hsu (Diplomate).

International Journal of Orthodontics & Implantology is an experience sharing magazine for worldwide orthodontists
and Implantologists. Download it at http://iaoi.pro (ERFREEATSE)
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EDITORIAL 1J0129

To lead, rewrite the rules

To conclude a fruitful 2012, I am very proud to report that the 3 Editorial
International Association of Orthodontics and Implantology has
successfully built up three innovative pillars, which provide a strong M LIVE FROM THE MASTER
support for future teaching and learning. 4 18-year Follow Up of two Siblings
The first pillar is the role of our examiners. We believe that in order to with Class Il Malocclusion
examine, one has to be first examined. Experience doesn't always equal
the knowledge necessary to validate today's technologies. Therefore, ™ iAO| CASE REPORT

all of our examiners have to first successfully present their work before

e , 24 Treatment of Bimaxillary Protrusion and Facial
examining others’.

Asymmetry with Extractions and Interradicular TADs
Thanks to our examiners Drs. Thomas Han, Kwang Bum Park and John
Lin for being such exemplary role models. 36 A Class lll Mutilated Malocclusion Treated with

The second pillar is the examination process. All cases are evaluated by Orthodontics and an Implant-Supported Prosthesis

the ABO grading system, the most reliable system to study treatment 62 Nonsurgical Treatment of a Class Il Patient with
results, which we have now integrated into our certification process.

. - ) Bilateral Open Bite Malocclusion
Furthermore, material to be examined is posted on YouTube one week

beforehand, to give examiners and audience sufficient time to study and 76 Atreatment of a bimaxillary protrusion case
analyze the case and treatment process in detail. The efficiency of the with canine substitution and
Q e.and A section certainly speaks for itself, as everyone can easily hit the impacted third molar uprighting
point.
Congratulations to all the examinees. You should be very proud of your M FEATURE

achievements 90 Beethoven-A Learning Organization

The third pillar is publication. All diplomats have published at least three

articles in 1JOI, which are then subsequently transformed into 3-D iBook ™ FEEDBACK FROM THE WORLD

format and launched on iBookstore. We truly believe this 3-D electronic 98 Feedback on the Book “Othodontics”

publication can change learning and teaching, as it is by far the fastest

and best way to reach end users around the world. 99 Feedback from the Keynote Workshop
With these three innovative pillars, we can continue to build an 100 Feedback from the International Damon

even stronger roof for our members to enjoy learning and teaching
underneath, allowing us to stay on top. As Steve Jobs once said, “To lead,
rewrite the rules”.

& OBS Workshop

Join us. This small step of joining our certification process, may turn out
to be a quantum leap in your career.

Chris Chang DD, PhD, Publisher

Examiner Examiner Examiner Consultant Consultant Consultant Consultant
Dr. W. Eugene Dr. Tom Pitts Dr. John J. J. Lin Dr. Frederick J. Dr. Tucker Haltom Dr. J. Michael Dr. Larry White
Roberts Regennitter Steffen

\ L / o\

Examiner Examiner Examiner Examiner Consultant Consultant Consultant Guest Editor
Dr. Thomas Han  Dr. Kwang Bum Park  Dr. Homa Zadeh Dr. Fernando Dr. Baldwin W. Dr. Stephen Dr. Mark Y. K. Ou Dr. Rungsi
Rojas-Vizcaya Marchack Wallace Thavarungkul

IA@|

Editors (from left to right ) :

Yu Lin Hsu, Associate Editor

Tzu Han Huang, Associate Editor
Billy Su, Chief Editor

Sabrina Huang, Associate Editor
Steven Lee, Associate Editor
Dennis Hsiao, Associate Editor
Chester Yu, Chief Editor

Grace Chiu, Associate Editor

Contributors (left to right) :

Dr. Hong Po Chang, Consultant
Dr. Ming Guey Tseng, Consultant
Dr. John Lin, Consultant

Dr. Frank Chang, Consultant

Dr. Johnny Liao, Consultant

Dr. Chris Chang, Publisher

Please send your articles to beethoven.tw@gmail.com
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18-year Follow Up of two Siblings
with Class Il Malocclusion

(A) Introduction

Treatment of skeletal Class Il malocclusion with conventional orthodontic appliances usually requires
orthognathic surgery. If patients have an acceptable profile, temporary anchorage devices (TADs)' and
passive self ligating brackets, including the Damon system," are viable alternatives for some Class |l
malocclusions.

Early treatment of severe (skeletal) Class Il malocclusion with the so-called orthopedic appliances, such as
face masks, has been reported. However, long term follow up studies found relapses due to late mandibular
growth.” It is difficult to predict facial growth, but longitudinal long term follow up of patients with Class |II
malocclusions provides insight into the optimal management of these challenging malocclusions.

This case report documents the treatment, relapse and retreatment of two siblings over a period of 18-years.
3,4,5,6

The emphasis will be on the need for early treatment, the importance of the E-space management and

the MEAW effect of the Damon system.’

Initial examination indicated that the older brother (left), aged 6-year-7-month, had a moderate anterior
crossbite and midline deviation with an orthognathic profile. His younger sister (right), presented at age
2-year-11-month with a more severe anterior crossbite and midline deviation with a more prognathic
mandible.
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Dr. John Jin-Jong Lin

MS, Marquette University

Chief Consultant of 1JOI
President of TAO ( 2000~2002 )
Author of Creative Orthodontics

(B) Case 1: The older brother

B 6y7m
A mild mesial step relationship of the primary second molars was noted bilaterally. The lower
dental midline was deviated 2mm to the left of the upper dental midline. The left upper

primary incisors were in crossbite. The frontal view of the face revealed that the chin was
deviated to the left and the lateral view showed an orthognathic profile.

B 9y7m

The chin point was deviated to the left, and the lateral profile was slightly prognathic. The
mesial step relationship of the primary second molars had worsened. All the erupted maxillary
permanent incisors were in crossbite, and the lower dental midline deviation to the left was
more pronounced.
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m 12y4m
All the primary teeth exfoliated. Some residual E-space was present in the right lower premolar
region. Traditional edgewise orthodontic treatment began to resolve the anterior crossbite by
closing the E-space and correcting the dental midline. The chin point was still deviated to the

left and the lateral prognathic profile was more pronounced.

m 13y10m
Closing the right lower E-space produced a Class | occlusion, but the chin point was still

deviated to the left and the mandible was slightly prognathic.

® 14y4m
6 months later, the occlusion has relapsed to an edge to edge incisal relationship, and the
lower dental midline was deviated Tmm to the left. The problems arising from late mandibular
growth were explained to the parents and patient, however, retreatment was not indicated
until the completion of at least most of the mandibular growth.
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The chin point remained deviated to the left, and the lateral profile was moderately prognathic.

B 17y9m

The chin point was still deviated to the left and there was a slightly prognathic facial profile.

The right buccal segment had evolved into a 5mm Class Ill molar relationship and and the
lower dental midline deviation had increased to 3mm.

m 20y3m

The mandibular deviation, midline discrepancy, and facial profile was unchanged since the
previous records obtained at 17y9m of age. Since the patient was not concerned with the

mandibular deviation, mandibular prognathism or lip protrusion, non-extraction orthodontic
treatment without orthognathic surgery was planned.

m21y2m

Second stage, nonextraction orthodontic treatment was with a full fixed appliance (Damon II, Ormco).
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B 21lyZm-21y7m-21y8m-21y10m
The patient was very cooperative in wearing intermaxillary elastics, so after 10 months of
orthodontic treatment, a Class | occlusion was achieved.

m 22y
Although a Class I occlusion was achieved, the lower dental midline remained slightly deviated
to the left. The deviation of chin point to the left side was minor, as was the protrusion of lips.
The profile remained mildly prognathic. Overall, the patient was very satisfied with the final
result, which was well interdigitated Class | occlusion.
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B 24y10m
After 2 years and 10 months, the treatment result was stable, except for a moderate relapse
of the right buccal segment into a slight Class Il molar and canine relationship. The midline
deviation to the left had increased to 2 mm and the chin was more prominent. The profile was
slightly prognathic. Despite the minor relapse, the patient was satisfied with the overall result.

B 22y-22y11m-23y9m-24y10m
The patient was 22 years old when the retreatment was completed, because no further
mandibular growth was anticipated. However, the lower midline continued to deviate to the
left side and the overbite decreased.
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Discussion of Case 1

What we can learn from this case:

(1) Due to late mandibular growth, treatment of Class Ill malocclusion during adolescence may relapse.

(2) The deviated chin and dental midline discrepancy were clearly evident when the patient was only 6 years
and 7 months old. These characteristics continued to predominate as the patient grew older.

(3) The correction of the dental midline discrepancy could have been facilitated by placing a lingual arch to
preserve his right mandibular E-space at around age 11 before the primary molars exfoliated.

(4) Although the E-space was not fully preserved in this case, the first phase of orthodontic treatment did
benefit from the E-space that remained.

(5) Correction of anterior crossbite often results in proclined upper incisors. If the E-spaces are preserved, the
lower incisors can be retracted to help correct the crossbite with little or no need for Class Il elastics. That
approach would avoid the undesirable side effect of anterior tipping of upper incisors. In addition, over-
correction of midline could be achieved easily.

(6) The correction of this asymmetric Class Ill malocclusion relapsed in only 6 months due at least partially
to the continuing mandibular growth. If retreatment were to begin at age 14 years, the late mandibular
growth would have compromised the treatment result again.” Therefore, second stage treatment is
recommended only after mandibular growth is completed.

(7) The retreatment was completed in only 10 months, indicating that the Damon system can generate
MEAW-like effects.’

(8) The second stage treatment was finished when the patient was 22 years old, after his mandibular growth
appeared to be completed, the follow up examination indicated that dentally the lower dental midline
relapsed to the left again. For better long term treatment result, over-correction is recommended.

(9) It is difficult to provide a thorough diagnosis based on the primary dentition. A more definitive diagnosis
can be made when all the permanent teeth are present, as in this case at the age of 12 years old. Until a
proper diagnosis can be provided, clinicians should not begin any early orthopedic correction.
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(C) Case Report 2: The younger sister

m2ylim

The patient was only 2-year-11-month but she exhibited cooperative behavior during
examination and record collection. The frontal view of the face revealed that the chin was
deviated to the left side, and the profile was prognathic. The lower dental midline was deviated
to the left of the upper dental midline. An apparent mesial step relationship of the second
deciduous molar was found on the right side buccal occlusion, and the lower deciduous
canines were in a significant Class Il relationship. The mesial step buccal occlusion was less
severe on the left side.

B 8y8m
The chin point was deviated to the left and the lateral profile was prognathic. A full cusp Class
[l malocclusion was noted bilaterally, and the lower dental midline was deviated Tmm to the
left. Large mandibular deciduous second molars were present, so a lingual holding arch was
placed to preserve the E-spaces bilaterally.
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B 9y7m
The chin point was still deviated to the left side but the dental midlines were coincident. The

permanent premolars have erupted, and the E-spaces were preserved in the lower arch.

B 10yZm-10y3m-10y7m- 11y
The use of traditional edgewise brackets, combined with the available lower E-spaces, helped
retract the protruded lower dentitions to almost edge to edge without the use of Class Il

elastics.
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B |lybm
After 1 year and 3 months of treatment, the anterior crossbite was corrected primarily by the
closure of E-spaces with minimal use of Class Ill elastics. Thus, the undesired side effect of
anteriro tipping (proclination) of upper incisors was avoided. After the first stage treatment,
the parents were informed that despite the successful correction of anterior crossbite, the
deviation of lower midline and chin point persisted, and the correction would probably
deteriorate with late mandibular growth.” Follow up evaluation for retreatment was indicated.

B 12yZ2m
Eight months after active treatment, the lower dental midline deviation to the left increased
and the overbite became edge to edge. The profile remained prognathic.
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®m 18y3m

After reevaluation, the parents and patient were informed that surgical correction was indicated
if an orthognathic profile was the ultimate treatment goal. The parents and patient accepted the
prognathic profile and requested orthodontic treatment only.

® 18y3m Cephalogram and Panorex.




18-year Follow Up of two Siblings with Class 111 Malocclusion 1101 29

® 18y5m
Start of the second stage orthodontic treatment. A fixed appliance (Damon Il brackets, Ormco)
was bonded on both arches.

B 18y3m- 18y5m- 18y6bm - 18y9m
With the patient’s excellent cooperation in wearing Class Il elastics, and the MEAW effects of
the Damon system,' the Class Il malocclusion was corrected to Class | in only 4 months.
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B 19yIm
After 8 months of active treatment, ideal overbite and overjet were created, and the dental

midline was almost coincident. Although the patient’s lateral profile remained prognathic, it

was acceptable for the patient and her parents.

B 18y3m vs 19y 1m Cephalometric superimposition
The panoramic view clearly indicated that the lower molars were tipped back distally, similar
to the MEAW effect, resulting in the final Class | relationship. The occlusal plane was rotated
counterclockwise due to the tip back of the lower molars and extrusion of lower incisors. Both
the right lower third molar and upper right third molar were in a good position, so they were

retained.
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The presence of a lower third molar did not prevent tip back and retraction of the whole lower dentition.

X Chin down X Chin up ¥ FH plane paiallel with floor

m 19y4m
When taking clinical profile photographs, the patients’ head should keep in a natural position,
defined as the Frankfort horizontal plane parallel to the floor. When the chin is tilted downward,
it tends to appear orthognathic and more prognathic when tilted upward.

m 20y7m

At the 18-month follow up examination, both the overbite and overjet decreased

B 19yImvs 20y7m
The cephalometric comparison revealed significant reduction of the overbite and overijet.
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Discussion of Case 2

What we can learn from this case:

(7) This patient already exhibited characteristics of skeletal Class Ill malocclusion in the early primary
dentition stage. After informing the parents about the possibility of late mandibular growth, only minor
orthodontic alignment was done. No aggressive extra-oral appliances such as chin cup or face mask were
used. This case was treated with Damon Il brackets, and there was only one torque option available in
Taiwan at that time. Therefore low torque brackets couldn't be applied to the upper incisors. Nowadays,
the Damon Q system provides various torque options. If the author were to retreat this patient, upside
down standard brackets would be used to express super low torque effect on the upper incisors. When
combined with the use of .019x.025" stainless steel wire on the upper arch, the forward proclination of
upper incisors due to the application of Class Il elastics can be better controlled. In this case, the upper
incisor tipped anteriorly as demonstrated by the cephalometric tracings, but it was not apparent clinically.
The patient was very satisfied with the treatment result.

(2) If early treatment were to be conducted during early mixed dentition, there would have been no E-space
present. The treatment would reply on Class Ill elastics, leading to severe proclination of the upper
incisors. In this case, the first stage treatment didn’t begin until permanent premolars were present.
The anterior crossbite was corrected primarily by retracting the lower anterior segment. Therefore, the
proclination of upper incisors was relatively insignificant.

(3) After the patient turned18 years old, the Class Il malocclusion relapsed and deteriorated. Since the patient
was indifferent to her prognathic profile, orthodontics only treatment was indicted. With the Damon
system’s MEAW effect,’ the Class Il malocclusion was swiftly corrected in just 8 months. It would probably
have been a longer and much more difficult treatment if traditional edgewise brackets had been used.

(4) Many clinicians suggest that the correction of Class Il malocclusion should start as early as possible.” *”
° However, that approach usually results in significant protrusion of the upper incisors. Moreover, future
mandibular growth may further compromise the result, and complicate second stage treatment.

(5) In this case the Class Ill malocclusion was easily and simply corrected by Damon Il brackets without rapid
palatal expansion. In fact, most Taiwanese Class Il patients don't require upper arch expansion. When the
Class lll relationship is corrected, there is no posterior crossbite, in most cases.
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(6) When taking clinical photographic records, one should always ensure patients’ lateral profile view is in a
natural head position, i.e. Frankfurt horizontal plane parallel to the floor.

(7) Overcorrection of the anterior crossbite and midline discrepancy is indicated because Class llI
malocclusions usually have a tendency to relapse..
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2013 Beethoven International Damon & OBS \Xorkshop

OrthoBoneScrew and Damon workshop

includes two half-day lectures, two
half-day chair-side observation
sessions, one model practice and one
case discussion session.

Registration fees cover local
transportation, meals and two
nights of shared accommodation
(double occupancy). Airport pick
up is available upon request with
additional charges.

Keynote Presentation workshop

includes 6.5 hours of lecture
and hands-on practice, focusing
on improving your professional
digital communication skills.
The workshop adopts the
Macintosh (Apple) system and
its native presentation software,
Keynote 09. Registration fees
cover meals and one night of
shared accommodation (double
occupancy).

Registration:

A 50% deposit is required to
complete registration. To make a
payment by wire, please contact
Mes. Rita at rita@newtonsa.com.tw
or call +886-3-5735676 for more
information.

Dear Chris:

[...] My development as lecturer and orthodontist has evolved greatly.
Thanks to this great experience, | came back from Taiwan with the best
and latest technique knowledge, valuable and practical tools, including
how to make successful presentations using the resources of MAC
technology-rightly led by you in your country. | have also received
invaluable and unparalleled academic material on the proper use,
benefits and applications of mini-implants.

I will always be thankful not only to you but also to your friendly
and dedicated wife, your clinic team in which | found a model for
organization, care and functionality. | will never
forget all the attentions received and all the
time spent on my professional development
regardless of the multiple occupations and
other responsibilities you all havel..].

Dr. Patricia Vergara Villarreal (right)
Orthodontist, the Military University.CIEO. of Bogota

Dear Chris:

[..]l can only say that the Workshop exceeded my expectation and it
was truly amazing. Lectures by the world class orthodontists (Dr. Chris
Chang and Dr. John Lin), and wealth of knowledge from your many years
of dedication, wisdom, and clinical experiences were evident through
the cases you presented. | am also very much appreciative of the
opportunity to observe you actively and effortlessly practicing what you
teach through the chair-side observation session held in your very busy
practice.

First, as an innovative educator, you encouraged us to be innovative.
Second, you taught us your system and showed us tools in Damon and
OBS for us to succeed and duplicate it in each
of our own practices. Third, you motivated us
to continue to continually improve the system.
Personally, I am very grateful and thankful for
these three pieces of advise you gave to usl...].

John K.S. Tong, DDS, MAGD
Cupertino, California USA
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13:00—14:00
14:00—14:40
14:40—15:00

15:00—18:30

President of the Beethoven Orthodontic

LECTURER: Dr. Chris Chang LECTURER: Dr. John Lin

President of the Jin-Jong Lin

Center. He received his PhD in bone physiology Orthodontic Clinic. Dr. Lin received his

and Certificate in Orthodontics from Indiana MS. from Marquette University and is an
University in 1996. As publisher of International internationally renowned lecturer. He's also
Journal of Orthodontics & Implantology and the author of Creative Orthodontics and
author of 3D iBooks Ortho, he has been actively chief consultant to International Journal of
involved in the design and application of bone Orthodontics & Implantology.

SCrews.

Welcome Lunch 14:00—15:30 Introduction of Keynote:
Orientation Organize your patient files for
Introduction of Beethoven Dental presentation

Group 15:30—15:45 Break

Chair-side observation 15:45—17:00 Key Presentation Principles |

9:00—10:30

10:30—11:00
11:00—12:30

12:30—13:50
14:00—15:00
15:00—18:30

09:00—10:00
10:00—10:10
10:10—12:30
12:30—13:30

Optimized Orthodontic Treatment | 09:00—10:00 Key Presentation Principles Il
Dr. Chris Chang 10:00—10:10 Break

Break 10:10—11:30 Make it Visual

Optimized Orthodontic Treatment I 11:30—13-30 Lunch

Dr. Chris Chang

Lunch
Screw Model Practice '33
Chair-side observation

6 Essentials of the new Damon Q
Break
Damon + Screw Dr. John Lin
Lunch
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Treatment of Bimaxillary Protrusion and Facial
Asymmetry with Extractions and Interradicular TADs

History And Etiology

A 21 year old male, with a family history of Class |l
malocclusion, sought consultation for protrusion and
imbalance of the lower face. Despite an apparent
Class lll skeletal pattern (Table 1), clinical examination
revealed a Class | dental relationship, complicated
by anterior openbite tendency, midline deviation,

facial asymmetry, and bimaxillary protrusion (Figs.1-
3). Note that the right buccal segment appears to be
Class lll due to the angulation of the photograph (Fig.
2), but the direct buccal view of the articulated casts
(Fig. 3) shows that the relationship is actually Class I.
This discrepancy demonstrates that casts are more
reliable than intraoral photographs for diagnosis of
intermaxillary occlusion in the sagittal plane.

The soft tissue type for this patient was thick, : :

M Fig. 2: Pretreatment intraoral photographs
suggesting that maximal retraction of dentition
was necessary to achieve an esthetic profile. For
maximum retraction of the maxillary incisors,
extraction of all four first premolars was indicated.
However, maxillary buccal segments have less
anchorage value than those in the mandible,' so
temporary anchorage devices (TADs) were required
in both arches to maintain the Class | occlusion while
correcting the bimaxillary protrusion to improve
the profile. The expected results and limitations
of treatment were discussed with the patient

and his parents. It was assumed that the patient's

B Fig. 3: Pretreatment study models
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Johnny JL Liaw, Director, Beauty Forever Dental Clinic (left)
W. Eugene Robert, Consultant,
International Journal of Orthodontics & Implantology (right)

growth was complete, but it would be carefully
monitored because of the family history of Class Il
malocclusions.

The patient was treated to an optimal result as
documented in Figs. 4-6. The cephalometric and

panoramic radiographs document the pre-treatment
condition and the post-treatment results (Figs.
7-8). The cephalometric tracings before and after
treatment are superimposed in Fig. 9. Cephalometric
measurements (Table 1) document the Class Il
skeletal pattern of the patient.

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx  POST-Tx DIFF.

B Fig. 5: Posttreatment intraoral photographs SNA® 80° 79° 1°
SNB® 81° 82° 1°
ANB® =1° =3° 2°
SN-MP*® 37.5° 35.5° 2°
FMA® 325° 30.5° 2°

DENTAL ANALYSIS
U1 TONA mm 21T mm 14 mm 7 mm

U1 TO SN°® 128° 122° 6°
LT TONB mm 15 mm 21 mm 6 mm
L1 TO MP® 100° 80° 20°
FACIAL ANALYSIS

E-LINE UL 2 mm 0mm 2 mm
E-LINE LL 10 mm 3mm 7 mm

B Fig. 6: Posttreatment study models B Table. 1: Cephalometric summary
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B Fig. 7: Pretreatment pano and ceph radiographs B Fig. 8: Posttreatment pano and ceph radiographs

B Fig. 9:

Superimposed tracings showed maximal retraction on both arches and total arch distalization in the lower arch after complete
space closure.
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Diagnosis

Skeletal:
. Skeletal Class Il ( SNA 80°, SNB 81°, ANB -1°)
« High mandibular plane angle (SN-MP 37.5°, FMA
32.59)
- Mild facial asymmetry: chin deviated to the left

Dental:

- Bilateral Class | buccal segments

- Increased axial inclination (flaring) of maxillary
incisors

- The OJ was 0.5mm; OB was <0.5mm and there
was an anterior openbite tendency

- Symmetrical square shape archform in both
arches

«4mm space deficiency in the upper arch

- 6mm space deficiency in the lower arch

- Upper dental midline was coincident with facial
midline.

- Lower dental midline was shifted to the right by
2mm.

- All four third molars were present, both lower
third molars were mesio-angular impacted.

Facial:
- Convex profile
- Bimaxillary protrusion

The ABO Discrepancy Index (DI) score was 8 points
as shown in the subsequent worksheet. Although
the DI for this case is less than 10, the required
amount of incisor retraction for this patient was
quite a challenge.

Specific Objectives Of Treatment

Maxilla (all three planes):
« A - P: Maximal retraction of the alveolar process
- Vertical: Intrude anterior alveolar process

- Transverse: Maintain

Mandible (all three planes):
« A - P: Maximal retraction of the anterior alveolar
process
- Vertical: Maintain
- Transverse: Maintain

Maxillary Dentition:
« A - P: Maximal retraction of the incisors
- Vertical: Maintain
- Transverse: Maintain

Mandibular Dentition:
« A - P: Maximal retraction
- Vertical: Maintain
- Transverse: Maintain

Facial Esthetics:
- Maximal retraction of the lips for profile
improvement

Treatment Plan

The treatment plan for this patient was extraction
of all four first premolars, and maximal reaction of
the anterior segments with TADs anchorage in both
arches to: 1. reduce the bimaxillary protrusion, 2.
correct molar Class lll relationship and 3. midline
discrepancy. The upper and lower TADs were
installed early in the treatment, but were used
alternately based on the treatment goals of various
stages of treatment. Initially, the lower TADs were
used to retract lower anterior teeth to obtain
positive overjet. Upper and lower TADs were used
to retract the arches simultaneously to reduce the
protrusion. When all the spaces were closed, the
distal forces were applied asymmetrically using the
upper left and lower right TADs as anchorage, to
correct the dental midline discrepancy. Asymmetrical
intermaxillary elastics were required to supplement
the anchorage.
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Appliances And Treatment Progress

A modified Alexander prescription was used. The
slot sizes of the anterior teeth (canine to canine) were
018", while the slot sizes of the posterior teeth were
.022". The initial archwires for both arches were .016”
NiTi. The second archwires were .016x.022" SS for
both arches. Two miniscrews (1.2mm in diameter,
9mm in length, Absoanchor, Korea) were installed
between the roots of the lower second premolars
and first molars bilaterally before the start of lower
space closure (Fig. 70). NiTi tension coil springs were
attached from the miniscrews to bilateral lower
lateral incisors, while lower anteriors teeth were
tied together with figure-8- fixation, to close the
extraction space. One month later, two miniscrews
were installed on the upper posterior area between
the roots of the first and second molars. Upper and
lower space closure proceeded simultaneously (Fig.
11). The extraction spaces on the upper arch were
closed in 7 months, and an additional 9 months
was required for the lower arch to complete space
closure.

After all the spaces were closed, the upper and lower
dental midline were not coincident. The upper left
and lower right NiTi coil springs were retained to
use for midline correction (Fig. 12). The asymmetrical
application of the miniscrew anchorage in
conjunction with asymmetrical intermaxillary elastics
(Fig. 13) corrected the dental midlines eight months
later. Interproximal reduction was also performed on
the lower anterior teeth during this period to reduce
black triangles. The treatment was finished and all

the appliances were removed after 30 months of
active treatment.

Results Achieved

Maxilla (all three planes):
« A - P: Retraction of the anterior alveolar process
- Vertical: Intruded the anterior alveolar process

- Transverse: Maintain

Mandible (all three planes):
- A - P: Retraction of the anterior alveolar process
- Vertical: Maintain

- Transverse: Maintain

Maxillary Dentition:
« A - P: Retraction of incisors
- Vertical: Intrude anterior segment

- Transverse: Maintain

Mandibular Dentition:
« A - P: Retraction
- Vertical: Maintain

- Transverse: Maintain

Facial Esthetics:

- Improved due to correction of bimaxillary protrusion

Retention

Upper and lower clear removable retainers were
delivered, and the patient was instructed to wear the
retainers full time for first 6 months, and nights only
thereafter. In addition, the patient was instructed
in proper home hygiene and maintenance of the



Treatment of Bimaxillary Protrusion and Facial Asymmetry with Extractions and Interradicular TADs  1J01 29

W Fig. 12:

After all the spaces were closed, the upper and lower dental midlines were not coincident. The force system was changed to
be asymmetrical for midline correction.
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B Fig. 13:

Besides asymmetrical application of miniscrew anchorage, asymmetrical interarch elastics were also used to correct dental

midline discrepancy.

retainers. Subsequently, Hawley retainers were
delivered for nocturnal wear in both arches for long-
term retention.

Final Evaluation Of Treatment

The ABO Cast-Radiograph Evaluation score
was 7 points, with most of the points reflecting
problems in root angulation. Discrepancies in root
angulation were noted in both arches, particularly
the lower right first molar and upper left first molar.
Cephalometric superimpositions showed maximal
anchorage on the upper arch and distal tipping of
mandibular molars to increase the amount of lower
incisor retraction.

Overall, this severe protrusion case was treated in 30
months to an appropriate facial and dental result.
The 5.5 years follow-up records (Figs. 74-15) show a
stable occlusion and harmonious facial profile.

W Fig. 14:
5.5 years post-treatment facial photographs

W Fig. 15:

5.5 years post-treatment intraoral photographs
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Discussion

Bimaxillary protrusion is common in Asian patients
of all skeletal types. For skeletal Class | cases, the
required amount of incisor retraction is expected
to be the same for both arches. However, the
anchorage value for the upper molars is less than
that for lower molars because of the weaker bone
density in the maxilla compared to the mandible.’
Moreover, the geometry of the root morphologies
of upper molars is more prone to lose anchorage by
rotating around the palatal root. On the other hand,
the difference between size and torque demand
on the upper incisors and lower incisors makes the
anchorage requirement higher in the upper arch
than in the lower arch. Hence, miniscrews are often
needed in the upper posterior area to reinforce
anchorage on the upper arch.

For Class Il cases, the required anchorage, critical
for Class Il correction and reduction of protrusion, is
even higher in the upper arch. As for Class Ill cases,
the limiting factor is usually the amount of retraction
in the lower arch because of the limited thickness
of the alveolar process in the symphyseal area. If
the amount of retraction of the lower dentition is
not adequate, the upper molars are doomed to
move forward to achieve a molar Class | relationship.
Therefore, anchorage reinforcement in the lower
arch is critical for the profile improvement of the
Class lll protrusion cases.

Profile changes are also influenced by soft tissue

thickness.” The thicker the soft tissues, the less the
profile is flattened after extraction treatment. The
factors influencing retraction of upper lip include
retraction of U1 incisal edge during treatment,
pretreatment soft tissue thickness at subnasale,
pretreatment upper lip thickness and vertical growth
of nose during treatment. The amount of upper lip
retraction is related to:

1. maxillary incisal edge retraction,

2. thickness of soft tissue at “subnasale” before

treatment (thinner tissue retracts more),

3. thickness of the upper lip before treatment (thinner

lips retract more), and

4. amount of nasal growth during the treatment
period (lips appear flatter as the nose increase in

prominence).

The soft tissue is quite thick for this patient, so the
amount of profile change is decreased relative
to incisor retraction. In order to correct the lip
protrusion, more incisor retraction is needed. Mini-
implant anchorage is a good tool for maximal
retraction of the incisors in both arches.

Sugawara's study”’ stated that the average amount
of lower molar retraction with miniplate anchorage
is 3.5mms at crown level and 1.8mms at root
level. The amount of lower molar retraction in this
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case was around 4mm, which resulted in nearly
6mm of the lower incisor retraction. This was the
key element of the profile improvement in this
case. The efficacy of miniscrew anchorage is the
same as miniplate anchorage in terms of profile
retraction in protrusion cases. The current position
of miniscrews might limit further distal movement
of lower molars. Extra-alveolar miniscrews buccal to
the dental arches would allow for retraction of the

entire dental arches. This approach avoids the risk
of root contact with miniscrews during active tooth
movement. However, it is important for clinicians
to recognize the limitations of the mechanics
employed. Although maximal retraction is desired
for many protrusion cases, the profile change should
be evaluated periodically during treatment. If no
further improvement occurs over a 6 month period,
itis usually wise to terminate treatment (Figs. 16, 17).

Ml Fig. 17: Progressive records of lateral photographs




Treatment of Bimaxillary Protrusion and Facial Asymmetry with Extractions and Interradicular TADs  1J01 29

Dental midline deviation can be corrected after space Yamashiro T. Distal movement of maxillary molars using
miniscrew anchorage in the buccal interradicular region. Angle
Orthod 2009;79(1):78-84.

. Sugawara J, Daimaruya T, Umemori M, Nagasaka H, Takahashi

spaces are closed is the best approach. When there is no I, Kawamura H, Mitani H. Distal movement of mandibular

molars in adult patients with the skeletal anchorage system.
Am J Orthod Dentofacial Orthop 2004;125(2)130-8.

) 4. Weisner SM. Treatment of a skeletal Class 11T malocclusion
mechanics. Although the skeletal asymmetry was not with mandibular asymmetry using a single miniscrew. J Clin

improved, a camouflaged dental compensation was Orthod 2009:43(5):335-41.

closure with asymmetrical applications of miniscrew
anchorage.* However, correction of the midline as the 3

space for differential tooth movement, the arches may
be skewed or tipped by continuing midline correction

achieved efficiently with the help of miniscrew anchorage.
With the asymmetric distal force applied to the upper
left and lower right miniscrews, in conjunction with
asymmetrical interarch elastics, the midline discrepancy
was corrected 6 months later. However, these mechanics
resulted in distal tipping of both molars (Fig. 8).

Conclusion

Maximal retraction of both arches, with extractions
and TADs for supplementing anchorage, provided
good profile improvement for bimaxillary protrusion.
Continued asymmetrical forces with the TADs
and intermaxillary elastics corrected the midline
discrepancy, but compromised the axial inclination
of molars in the anchorage segments.
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Discrepancy Index Xorksheet

TOTAL D.I. SCORE

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 -5 mm. = 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 = IIl

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total = IIl

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 ClassITor III = 2 pts. per side 2 pts
Full Class IT or 11T = 4 pts. per side pts

Beyond Class II or IIT

1 pt. per mm. pts.
additional

Total =

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

2 pts. per tooth Total =

CEPHALOMETRICS  (See Instructions)

ANB > 6° or < -2° = 4pts.
Each degree <-2° x1pt. =
Each degree > 6° x1lpt =
SN-MP
> 38° = 2pts.
Each degree > 38° 1 x2pts.= 2
< 26° = Ipt
Each degree < 26° x 1pt. =
1 to MP > 99° = 1pt
Each degree > 99° x 1pt. =

Total =

OTHER  (Sece Instructions)

Supernumerary teeth x 1pt. =

Ankylosis of perm. teeth X 2 pts. =

Anomalous morphology X 2 pts. =

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

Midline discrepancy (>3mm) @ 2 pts. =
Missing teeth (except 3™ molars) x 1 pts. =

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 = lI’
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Cast-Radiograph Evaluation

Occlusal Contacts

Case # 3 Patient
Total Score: 7

Alignment/Rotations

1 Lingual Surfaces

Occlusal Relationships

S BT T

Buccolingual Inclination Interproximal Contacts

Lo

Overjet

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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A Class Il Mutilated Malocclusion Treated
with Orthodontics and an Implant-Supported
Prosthesis

History And Etiology

A 24 year old female was referred by her dentist
for orthodontic consultation (Fig. 7). Her chief
concern was difficulty in incising food and chewing
with her posterior missing teeth (Figs. 2-3). There
was no contributory medical history, but she had
an extensive dental treatment history involving
extractions, endodontics and multiple restorative
procedures. To restore optimal occlusal function, an
interdisciplinary treatment plan was proposed that
included orthodontics, implant site preparation, an
implant-supported prosthesis, and new crowns on
the maxillary incisors. The patient was treated to
an optimal result as documented in Figs. 4-9. The
details of diagnosis and treatment will be discussed
below.

Diagnosis

Cephalometric and panoramic radiographs (Fig.
7) document the complexity of the malocclusion.
Following extraction of the maxillary right first molar,
the second molar moved mesially and the maxillary
sinus enlarged, so that there was inadequate
alveolar bone to serve as an implant site. To place an
implant-supported prothesis in the maxillary right
quadrant, a sinus lift bone graft or orthodontic site
development is required.

B Fig 1: Pretreatment facial photographs

B Fig. 3: Pretreatment study models
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Dr. Yu Lin Hsu, Lecturer, Beethoven Orthodontic Course (right)
Dr. Chris HN Chang, Director, Beethoven Orthodontic Center (middle)

Dr. Eugene W. Roberts, Consultant,
International Journal of Orthodontics & Implantology (left)

Skeletal:
. Skeletal Class Ill ( SNA 86° SNB 87°, ANB -1°)
- Insufficient bone height for implants in areas *13
&15

Dental:
- Right Class | molar relationship

» Left Class Il canine relationship

- Missing teeth *1, 5, 13,15, 16, 19, 32

- Anterior cross bite of "6 - 10

- Posterior cross bite of "4

- Crowding in the mandibular arch

« Dental Midlines: maxillary 2mm right of the facial
midline, mandibular 3mm right of the maxillary
midline.

- lll-fitting prostheses restoring *7, 8,9, 10

- Incomplete endodontic treatment of *6

Facial:
- Straight profile with slightly protrusive lower lip
- Facial asymmetry: chin point deviated to right
(Fig. 10)

Specific Objectives Of Treatment

Maxilla ( all three planes ):
« A - P: Maintain
- Vertical: Maintain
- Transverse: Maintain

Mandible ( all three planes ):

B Fig. 6: Posttreatment study models + A - P: Maintain
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B Fig. 8: Posttreatment pano and ceph radiographs

M Fig. 7: Pret-reatment pano and ceph radiographs

l ~
(
A

B Fig. 9: Superimposed tracings revealed maxillary incisors tipping, mandibular incisors intrusion, and mandibular molar tipback .
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were presented for restoring the maxillary left
posterior segment: 1. an implant to replace 13, or
2. retraction of *12 for implant site development.
Since the first option was more difficult and less
predictable,

the orthodontics approach for implant site
development was selected to produce a relatively
flat bone area with sufficient height to receive an

M Fig. 10: |mp|ant
Maxillary dental midline: a 3mm shift to the right of the facial
midline. Mandibular dental midline: a 2mm shift to the right
of the maxillary dental midline. Chin point deviated to the A full fixed orthodontic appliance was indicated
right of the facial midline.

to align and level the dentition. In the initial
stage of treatment, an implant space was created
between the left maxillary canine and first premolar.
Mandibular anterior bite turbos assisted in overbite

- Vertical: Maintain
- Transverse: Maintain

Dentition : and overjet correction. Class Il elastics were used
- Correct Class lll canine and molar relationship to resolve the sagittal occlusal discrepancy, and
- Correct anterior and posterior crossbite detailing bends produced the final occlusion. The

- Create enough space for implantation of fixed appliances were removed and the corrected
maxillary premolar dentition was retained with fixed anterior retainers

- Relieve mandibular crowding and close the in both arches: Mx 2-2, Md 3-3.
remaining space

- Midline correction

- Remake prostheses for teeth #7, 8,9, 10 Appliances And Treatment Progress

- Implant-supported prosthesis to replace a  After extracting the right mandibular 2" premolar,
maxillary premolar after orthodontic treatment both arches were bonded with .022"

Facial Esthetics:

®
 Retract protrusive lower lip Damon Q°® brackets (Ormco). The low torque
brackets to help prevent flaring were selected for
the maxillary anterior provisional crowns (Fig. 17).

Bite turbos were bonded on the mandibular central

The ABO Discrepancy Index (DI) was 39 as shown in
the subsequent worksheet.'

incisors to facilitate the correction of the anterior
Treatment Plan crossbite (Fig. 12,13). The patient was instructed to

. . . ear Class Il elastics (Parrot 5/16, 2 oz.) full time.
An orthognathic surgical approach was discussed W ics (Parrot 5/ oz) fullt

for this asymmetric Class Ill malocclusion. However,
the patient preferred a camouflage plan involving
extraction of right lower 2" premolar. Two options

In the 4™ month of treatment, the NiTi open coil
spring was placed between 11 and *12 (Fig. 74).
The improvement in overjet from -2mm to Tmm
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W Fig. 11:

After fabricating 4 individual ortho. provisional crowns, bond
ant. braces following the smile & gingival margin position.

W Fig. 12:

Bond anterior bite turbos on the lower central incisors and
apply light inter-arch elastics (20z parrot, Ué to L3)

in 4 months was due to the combination of the
anterior bite turbos, Class Il elastics, and the patient’
s cooperation with treatment (Figs. 72-13). Both of the
arch wires were changed to .014x.025 CuNiTi in the
7" month of treatment, and the position of the bite
turbos was changed to the maxillary premolars.

In the 8" month, the mandibular arch wire was
changed to .017x.025 TMA, and the bite turbos
were removed. The crossbite elastics were applied,
from the lingual buttons bonded on the maxillary
1* molars, to the tubes of mandibular molars. Power
chains were placed on the mandibular arch to close
the space.

After 10 months, the mandibular space was closed

W Fig. 13,14:

After 4 months of the orthodontic treatment, the negative
overjet reached an edge to edge position.

and *12 was in contact with 14 (Fig. 15). In the
18" month, a panoramic radiograph was taken to
evaluate the space for implants (Fig. 76). The implant
placement procedure was designed at this time.

Implant Placement

Before surgery, a three-dimensional cone beam
computed tomography (CBCT) image was taken to
evaluate bone density and volume: Height 13 mm
and BL width 6mm was adequate for a 4x11.5 mm EZ
Plus implant. The anatomic structure of the implant
site is shown in Fig 17. A surgical stent was designed
to guide the mesial-distal (M-D) and buccal-lingual
(B-L) position. The implant fixture level was 3mm
below the future crown margin), the angulation was
less than 15° and the distance from adjacent teeth
was at least 1.5mm (Figs. 18-19).

A mid-crestal incision was executed with a number
15 scalpel blade, and sulcular incisions were
performed with a number 12 scalpel blade on the
buccal and palatal surfaces of the adjacent teeth.
After exposing the bone with full thickness flaps,
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W Fig. 15:

Retract #12 for implant site development with an open coil spring. The Atherton’s patch was noticed over distal site of the #11
in the 13" month of the treatment.

W Fig. 16:

Retract #12 for implant site development with open coil spring. The bone level of #12 space is more sufficient for implant fixture
rather than #13 (sinus floor and tilted bone level).

W Fig. 17:

A three-dimensional cone beam computed tomography (CBCT) image was taken to evaluate bone density, volume (H: 13 mm
BL: 6 mm, implant size: 4x11.5 mm EZ Plus), and the anatomic structure of the implant site.
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W Fig. 18:

A surgical stent was designed to guide the implant position.

B Fig. 20:

The buccal flap was sutured on the cheek and the palatal
flap was pulled palatally with a needle holder.

Implant Position ( )
1.M-D 2.B-L 3. Depth 4. Angulation 5. Distance to tooth
Center >2mm 3mm Max. 15° = 1.5mm

T
18-3D Fule

W Fig. 19:

A surgical stent was designed to guide mesial-distal (M-D)

position, buccal-lingual (B-L) position, implant fixture level

position (3 mm below the future crown margin), angulation

(Iess} than 15°) and distance from adjacent teeth (at least 1.5 W Fig. 21:
mm).

Surgical stent was used as a guide for implant fixture level
the buccal flap was sutured on the cheek and the position (3mm below future crown margin).
palatal flap was pulled palatally with a needle holder
to obtain a clear surgical view of the implant site (Fig

20).

A surgical stent was used to guide the implant
fixture to position 3mm below the planned crown
margin (Fig. 21). After leveling the edentulous area
with a bone scraper (Fig. 22), the width of the ridge

was 6.5mm. A fixture with dimensions of 4.0x11.5mm
was inserted into the ridge following the implant
manufacturer's recommended drilling and insertion
protocol. Buccal bone thickness of 2mm was
preserved after the osteotomy procedure (Figs. 23-25).
The healing abutment was placed (Figs. 26-27).

A bony concavity was noticed after the fixture

insertion, but there was no fenestration of the

implant (Fig. 26). A free gingival graft was harvested M Fig. 23: Osteotomy procedure started from first lance dfill.
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from the tuberosity area (Fig. 28a,b) and the
epithelium layer was removed with a number 15c¢
scalpel blade (Fig. 29). The resulting connective tissue
graft was then positioned under the buccal flap,
and retained with catgut sutures (Fig. 30). The flap
was repositioned and sutured with interrupted 5-0
nylon sutures. Note the catgut suture securing the
connective tissue graft (Fig. 37). After 1 week, the

B Fig. 24: Use guide pin to check the axis. sutures were removed and a follow-up periapical
film was taken (Fig. 32a,b,c). The prosthesis was
planned for delivery following a 6 month healing
interval.

W Fig. 25:

Preserve 2mm thickness of the buccal bone after osteotomy
procedure.

W Fig. 26: B Fig. 28a,b: Harvest free gingival graft from tuberosity.

EZ plus implant fixture 4x11.5 mm was inserted into prepared
site.

W Fig. 27: B Fig. 29. Remove epithelium layer with No.15c scalpel.

Connect with healing abutment. Bony concavity was noted
and there was no fenestration over apical area of the implant.
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Orthodontic Finishing Stage

A panoramic radiograph was taken to evaluate
bracket positions relative to the axial inclinations
of all teeth. Two weeks prior to the completion of
active treatment, the upper archwire was sectioned
distal to cuspids. Light up-and-down elastics (2 0z)

were used posteriorly for final detailing of the buccal

W Fig. 30: segments. The wire sequence was: .014 NiTi, .014x25
Tuberosity graft was fixed beneath the buccal flap with NiTi. 017x25 TMA. and .19x25 SS. After 31 months
catgut suture. n ' ' '

of active treatment, all appliances were removed.
Upper clear overlay and fixed anterior (Mx 2-2, Md 3-3)
retainers were delivered for both arches.

Prosthesis Fabrication

In the 31" month of orthodontic treatment (including
13 months of implant healing), the brackets were
W Fig. 31: debonded and referred for restorative management.

The flap was sutured with interrupted 5-0 nylon sutures, and  The healing abutment was removed (Fig. 33) and
the catgut suture was shown. ’

replaced with an angled abutment (Fig. 34a,b).
After abutment preparation (Fig. 33¢,d), the gingival
retraction cord was positioned in the gingival sulcus
with packing-placement instruments (Fig. 34e,f). A
direct impression, made with polyvinyl siloxane,
was poured with type IV dental stone, and the casts
were subsequently articulated using the appropriate

W Fig. 33:

In the 31" months of orthodontic treatment (including 13
months of implant healing period), Orthodontic treatment
was finished and implant prosthesis procedure had been

B Fig. 32a,b,c: arranged. Healing abutment was removed and intact sulcus
was noticed.

After 1 week, suture were removed. Check periapical film.
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EZ plus angle abutment,

trilobe orientation with the angulation
@ of 15° and 25°,

the cuff height: 2, 3, 4, and 5mm.

M Fig. 34:

a,b angle abutment fabrication.
¢,d abutment preparation.

e,f gingival retract cord placement.

g,h metal coping fabrication and checking the marginal
integrity.

W Fig. 35:

Appropriate tightness of the contact area was confirmed with dental floss. The occlusal area was made of porcelain for esthetic
concern.




1J01'29

iAOI CASE REPORT

check-bite records. A metal coping was fabricated
by the laboratory, and the marginal integrity was
verified with a dental explorer (Fig. 34gh). After
completion of the final prosthesis, appropriate
tightness of the contact area was confirmed with
dental floss. The occlusal area was made of porcelain
because of the patient’s esthetic concerns. After
clinical adjustment and verification of the fit and
occlusion, the definitive crown was completed and
luted into place with temporary cement (Figs. 35-36).

B Fig. 36

Take peri-apical film was taken for checking margin integrity.

CEPHALOMETRIC

SKELETAL ANALYSIS
PRE-Tx  POST-Tx DIFF.

SNA® 86° 87° 1°
SNB*® 87° 86.5° 0.5°
ANB® -1° 0.5° 1.5°
SN-MP°® 38° 38° 0°
FMA® 31° 31° 0°
DENTAL ANALYSIS
U1 TONA mm 5mm 8 mm 3mm
U1 TO SN°® 115° 118° 3°
LT TONB mm 8 mm 7 mm T mm
L1 TO MP® 82° 81° 1°
FACIAL ANALYSIS
E-LINE UL -2mm -1 mm T mm
E-LINE LL 2 mm 0.5 mm 1.5 mm

W Table. 1: Cephalometric summary

The crown remover on the lingual side was trimmed
off a week later.

Results Achieved

Maxilla (all three planes):
« A - P: Maintained
- Vertical: Maintained
- Transverse: Maintained Mandible (all three
planes):
- A - P: Maintained
- Vertical: Maintained
- Transverse: Maintained Maxillary Dentition
« A - P: Slightly flared incisors ~ 3degrees
- Vertical: Maintained
- Inter-molar / Inter-canine Width: Maintained

Mandibular Dentition
« A - P:Incisors retracted
- Vertical: Molar uprighted
- Inter-molar / Inter-canine Width: Maintained

Facial Esthetics: Lower lip retruded

Retention

The fixed retainer was bonded on all maxillary
incisors and from canine to canine in the mandibular
arch. An upper clear overlay was delivered with
instructions to wear it full time for the first 6 months
and nights only thereafter. The patient was also
instructed in the home care and maintenance of the
retainers.

Final Evaluation Of Treatment

The ABO Cast-Radiograph Evaluation score was 19
points. The major discrepancies were alignment/
rotation, marginal ridges, and root angulation (Fig.
37)." The anterior crossbite, contributing to the
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Fig. 37: The major discrepancies were alignment/rotation, marginal ridges, and root angulation.

Class lll relationship was corrected. The orthodontic
movement of *12 before the implantation simplified
the surgical procedure. Overall, this complex case
was treated to an acceptable dental result by
combined orthodontic and implant-prosthodontic
treatment.

Discussion

The classical belief holds that a force acting on a
tooth generates bone resorption on the pressure
side of the periodontal ligament (PDL) and
apposition on the tension side, but that a tooth can
only be moved within existing bone. But clinical
experience has shown that it's possible to move
teeth through many anatomic limitations such as
the sinus floor, sutures, or cortical bone barriers.”
The concept that teeth can be moved “with the
bone” is really movement of a tooth “through
the bone” because new bone forms ahead of it.

|H

“Force level” and especially the “moment to force
ratio” determines the distribution of orthodontic
forces within the periodontal structures. When a
therapeutic force is initially applied, hyalinization
occurs in the PDL, necessitating (undermining)
resorption before substantial movement occurs. On

the other hand, the tooth will rapidly form new bone

in areas of PDL tension, by an extensive proliferative
response to make new osteoblasts.* Radiographic
evaluation of orthodontic tooth movement revealed
that 6 months of active treatment resulted in bodily
movement through the floor of the maxillary sinus.
The tooth retained its alveolar bone support by
inducing new bone in the path of tooth movement.
There was no loss of connective tissue or gingival
attachment. The space opened in the maxillary
premolar area allowed for the insertion of an implant
to support a prosthetic crown. The result of the
present clinical case suggest that a tooth with a
healthy periodontium can be orthodontically moved
through the maxillary sinus while maintaining pulp
vitality, bone support and exhibiting a normal width
of the periodontal ligament both on the pressure
and tension sides.” An adequate implant site was
generated orthodontically, so a sinus lift surgical
augmentation procedure was not necessary.’

When a tooth is moved, changes may be observed
in the surrounding gingiva. Movement of a tooth
may result in an opening (eversion) of the gingival
sulcus on the trailing tooth surface, producing a red
patch, and also epithelial creases in the path of tooth
movement.
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Evaluating the success of an implantation procedure
requires an assessment of gingival esthetic changes
after surgical healing and prosthesis delivery (the
IBOI Pink & White Esthetic Score).? Implant position
and abutment selection are also major concerns for
the esthetic result. Two items have been added to
the IBOI esthetic score. Assessing the IBOI Implant-
Abutment Transition & Position Analysis requires
assessment of: 1. Implant position, and 2. implant-
abutment transitional contour (Fig. 38).°

Transitionalicontor

A a4 ;I

Esthetic Score | b

R—]

IBO Implant Abutment Transition & Position Analysis

M Fig. 38:

IBOI esthetic score system for implant/ restorations
evaluation, including: pink esthetic, white esthetic, implant
position and transitional contour.

1. Pink esthetic score

The gingival response is assessed by the Pink
Esthetic Score (PES)," from clinical photographs.
Six variables are scored from 0—2: mesial & distal
papillae, keratinized gingiva, curvature of the
gingival margin, level of the gingival margin, root
convexity (torque), and scar formation.

Mesial and distal papillae are assessed for a complete
papilla (score 0), incomplete papilla, (score 1), or
absence of a papilla (score 2). The keratinized gingiva
is scored as thick biotype (score 0), thin biotype
(score 1) or absence of keratinized gingiva (score 2).
The curvature of the gingival margin, also defined
as the line of emergence of the gingival margin, is
evaluated as being identical to comparative teeth
(score 0), slightly different (score 1), or markedly
different (score 2). The level of the gingival margin
is scored by comparison to the contralateral tooth
in terms of an identical vertical level (score 0), a
slight (= 7mm) discrepancy (score 1), or a major
(= 1mm) discrepancy (score 2). The root convexity
(labial eminence) combines three additional specific
soft tissue parameters as one variable: presence
(score 2), partial presence (score 1), or absence (score
0) of a convex profile in the facial aspect. The scar
formation is scored by the absence of scar (score 0),
moderate scar formation (score 1), and severe scar
formation (score 2).

2. White esthetic score

The white esthetic score (WES) for the anterior
segment is assessed from clinical photographs. Six
variables are scored from 0—2: midline, incisor curve,
axial inclination, contact area, tooth proportion,
and tooth to tooth proportion. For a single crown,
there are also 6 variables: tooth form, mesial & distal
outline, crown margin, translucency, hue & value,
and tooth proportion.

For micro-esthetic score:
The midline is evaluated as follows: upper midline

equal to lower midline (score 0), midline off <3mm
(score 1), or midline = 3mm( score 2). The incisor

curve is scored as a smooth curve (score 0), uneven
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curve (score 1) or missing curve with or without
crowding (score 2). The axial inclination, aligned
with standard angulation 5°, 8°, 10°: (score 0), slightly
different: (score 1), or crowding/spacing: (score 2).
The contact area is assessed as the ratio of the
contact area to crown length from central incisor
to canine: ideal proportion 50% : 40% : 30% (score
0), asymmetrical contact areas on mesial and distal
(score 1), or elongation of the contact area (score 2).
Tooth proportion is scored as follows: 1: 0.8 (score 0),
slightly too long (score 1), excessively long (score 2).
Tooth to tooth proportion should follow the golden
proportion ( 1.6:1:0.6 ): (score 0), a slight discrepancy
(score 1), missing/ crowding teeth (score 2).

White esthetic score for a single restoration:

A score of 2, 1, or O is assigned for all six parameters.
Thus, in the case of an optimum implant/
tooth restoration, a score of 0 is recorded. All six
parameters are assessed by direct comparison with
a natural contralateral reference tooth, by estimating
the degree of match or eventual mismatch. In the
case of an optimum duplication of the esthetically
relevant features, relative to the control tooth, a
score of 0 is assigned.

For the Pink Esthetic Score, the insufficient soft
tissue contour and loss of the papillae are scored.
The supra-gingival porcelain margin and narrow
outline of the crown are evaluated on the WES. This
score is optimized by an ideal implant position and
abutment selection.

3. Implant position
There are 5 keys" for placing the implant during

the surgical procedure: mesial-distal (M-D) position,
buccolingual (B-L) position, depth, angulation,

and distance to adjacent anatomical structures. A
detailed description of each key follows:

A. M-D position: The hole to receive the implant
should align with the center of the restored
crown (score 0), shift to one side (score 1), and
close to or touching an adjacent tooth (score 2). A
surgical stent may be used as the guide.

B. B-L position: It is important to preserve 2mm of
buccal bone thickness after implant placement
(score 0). If the buccal bone plate is less than
2mm, the options are: (a) place the implant more
lingually, (b) choose a smaller diameter implant
fixture, and/or (c) augment buccal bone with a
guided bone regeneration (GBR) procedure to
improve buccal bone thickness. If the buccal
bone plate is less than 2mm (score 1), and if there
is no buccal bone plate (score 2).

For the present patient, the 2mm buccal bone
plate was preserved. Viewing the CBCT slices, the
concavity of the middle portion of the bone ridge
was noted. After implant insertion, a CT graft was
harvested from the tuberosity area, and sutured
beneath the buccal flap, to augment the soft
tissue thickness. In retrospect, a larger CT graft
and/or combination with particulate bone graft
would have provided a more harmonious soft
tissue profile (Fig. 39).

C. Depth: The implant fixture should be placed 3mm
below the future crown margin (score 0). If less
than 3mm (score 1), and if deeper than 3mm (score
2).12

D. Angulation, the implant axis should be parallel
with the adjacent teeth (score 0). It's important to
place the guide pin and take a peri-apical X-ray
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film to check the axis before implant insertion.
Especially when orthodontics is used to open a
space, the patient should be referred for an X-ray
to check the root position of the adjacent teeth.
If an adjacent root is too close, it's difficult for the
surgeon to insert the implant without damaging
it. If the tilted angulation is less than 15 degrees
(score 1), or more than 15 degrees (score 2). In the
present case, the axis of the implant fixture was
aligned with the canine during the surgical stage.
But the panoramic film showed that the axis was
distally tilted ~8 degrees. That was the reason the
angled abutment was used for axis correction.
When opening a space with orthodontics,
special care must be taken to apply an adequate
moment to control the root position. An x-ray of
the guided pin should be taken before implant
fixture insertion (Fig. 40).

. Distance to adjacent anatomical structures: For

a single implant, the fixture should be at least
1.5mm away from adjacent teeth to preserve the
proximal bone level (score 0). If less than 1.5mm
score 1, or if touching an adjacent tooth or other
important anatomical structure score 2.

Implant-abutment transitional contour

There are nine factors which affect final esthetic

result: fixture cervical design, platform switching,

implant-abutment (I-A) connection type, abutment

selection, screw hole position, marginal bone loss,

sulcus height, modified gingival contour, and crown
margin fit. The last four items are assigned a score.

Fixture cervical design: For esthetic reasons, a bone

level implant should be selected, which does not

Implant Position

Bone graft
CTG

bone concavity

2 mm Buecal bone thickness

Fig. 39:

In this case, we preserved the 2mm buccal bone plate. From
the slice view of the CBCT, the concavity of middle portion
of the bone ridge was noticed. After implant insertion, we
harvested CT graft from the tuberosity area and sutured
beneath the buccal flap for augmentation of the soft tissue
thickness. If we treat this kind of case again, larger CT graft
and/or combination with particle bone graft on this area
may provide more harmonious soft tissue profile.

Implant Position

4. Angulation

Max. 15
Be careful! Esp. in Ortho cases

Fig. 40:

In our case, the axis of the implant fixture was aligned
with the canine during surgical stage. But the panorex
film showed the axis was too distally tilted by 8 degrees.
That was the reason we used the angle abutment for axis
correction. For this kind of case, after opening a space
special care must be taken with orthodontic torque control
for root axis. An x-ray of guided pin should be taken before
implant fixture insertion.
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have a smooth collar on the cervical portion of the
fixture.

Platform switching and I-A connection type
(E: external connection, I: internal connection): For
example: EZ Plus implant has platform switching
design, which maintains crestal bone. In addition, an
11° morse taper produces a conical seal which forms
a cold weld between the abutment and the implant
(Fig. 47). The platform switching and morse taper
design prevent microgap movement, and promotes
a beautifully keratinized soft tissue response.

Abutment selection (S: screw-retained, C: cement-
retained): For a cement-retained abutment, there
are many choices for different situations: one-piece,
two-piece, custom milling, or a UCLA customized
abutment. For the present patient, an angled
abutment (15° with cuff height of 4mm) was selected
to compensate for the long axis of the implant (Fig.
42). After abutment fabrication, the preparation
procedure was carried out intra-orally.

Screw hole position (B: buccal, L: lingual): In this case,
the screw hole to retain the crown was visible on
the labial surface of abutment. The screw-retained
prosthesis will be esthetically compromised when
the patient smiles due to an obvious screw hole.

Marginal bone loss: If there is no bone loss at the
time of crown delivery, the score is 0. According to
ICOI Consensus conference meeting in 2007 (Fig. 43),
the criteria for a successful implant is defined as: a.
no pain or tenderness upon function, b. no mobility,
c. <2mm radiographic bone loss from the initial
surgery, and d. no history of exudation. If < 2mm
bone loss at the time of crown delivery score 1, and

Cormical
Soal Arna

W Fig. 41:

EZ Plus implant has platform switching design, which
maintains crestal bone, and in addition, it incorporates an
11° morse taper, producing a conical seal which forms a cold
weld between the abutment and the implant.

15°

123A5mm

Platform switching""a.

Trilobe

W Fig. 42:

Angle abutment (15° with cuff height 2,3,4, or 5 mm) for
axis compensation. The platform switching and morse
taper design prevent microgap movement and allow for a
beautifully keratinized tissue response.
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Implant Quality Scale Group

Clinical Concitions

No pain or tenderness upon function

. Success (optimum health)

a)
b) 0 mobility
€) < 2mm radiographic bone loss from initial surgery

d) No exudates history

No pain on function

II. Satisfactory survival

a)
b) 0 mobility
Q)
d

2-4mm radiographic bone loss

) No exudates history

a) May have sensitivity on function
b) No mobility

IIl. Compromised survival

¢) Radiographic bone loss > 4mm
(less than 1/2 of implant body)

d) Probing depth > 7mm
e) May have exudates history

Any of following:
a) Pain on function

IV. Failure (clinical or absolute failure) (k:)))

d
e

)
)

Mobility

Radiographic bone loss > 1/2 length of implant
Uncontrolled exudate

No longer in mouth

B Fig. 43. ICOI, Consensus conference meeting, 2007: Criteria for implant success

if more than 2mm bone loss score 2. For the present
patient, the marginal bone loss was about 1.8mm
after abutment connection. The follow-up protocol
is necessary for evaluation of the implant success
rate long-term.

Sulcus height: The ideal sulcus depth around an
implant is about 3mm for the biologic width (score 0).
If less than 3mm score 1, and if more than 3mm score
2. For the present patient, the sulcus depth around
the implant was about 3mm, and the crown margin
was equal to the gingival margin. A dark shallow
was noted in the gingival margin area. In retrospect,
locating the crown margin Tmm subgingivally, or
using the Zirconium (Zr) customized abutment may
have solved the problem.

Modified gingival contour: If papillae are insufficient
and cause a dark triangle, the CAD/CAM customized
abutment can be useful to the move the crown
emergence closer to the natural teeth to achieve
the best interproximal contact. This design will help
regain the interdental papilla. If the implant crown
interproximal contact, measured to the crestal bone
of adjacent teeth, is less than 5mm the papilla will
be restored 95% of the time. To assess papillae
height, measure the modified gingival contour:
100% papillae fill (score 0), papillae less than 100% fill
(scoreT), and no papillae (score 2) (Fig. 44).

Crown margin fit: on the periapical film, check the
integrity of crown margin to the abutment. If it is
100% fit (score 0), small gap (score 1), or the crown
doesn’t fit in the abutment (score 2).
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Virtual Abutment Design

CAD/CAM

W Fig. 44:

The CAD/CAM customized abutment can be useful to the
move the crown emergence closer to the natural teeth to
achieve the best interproximal contact. This design will
ensure us to regain the interdental papilla. The papilla will be
restored 95% of the time if the implant crown interproximal
contact measured to the crestal bone of adjacent teeth is
less than 5mm.

Conclusion

When treating a Class Ill malocclusion, combined
with a multiple missing teeth, a treatment
plan considering the orthodontic, surgical and
prosthodontic aspects is necessary. When the bone
height is poor, implant site preparation is needed.
Orthodontic tooth movement can facilitate the bone
quantity without additional surgical augmentation.

When evaluating the implantation, the Pink and
White esthetic Scores are important. Adjustments
of implant position and abutment connection can
improve the result.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE

OVERJET LINGUAL POSTERIOR X-BITE
0 mm. (edge-to-ed = 1 pt.
1 ingrlrrl(;.ge 0-edge) _ 0 gts. 1 pt. per tooth Total = 2
3.1 —5 mm. = 2 pts.
S - s BUCCAL POSTERIOR X-BITE
7.1 =9 mm. = 4 pts.
> 9 mm. = 5 pts.
2 pts. per tooth Total = 0
Negative OJ (x-bite) 1 pt. per mm. per tooth =
Total _ CEPHALOMETRICS  (See Instructions)
OVERBITE ANB > 6° or < -2° = 4 pts.
0 -3 mm. = 0 pts. Each degree <-2° x1pt. =
3.1 -5mm. = 2 pts.
5.1 =7 mm. = 3 pts. o
Impinging (100%) = 5 pts. Eachdegree > 6°  x1Ipt =
_ - SN-MP
Total = -3
> 38° 38° = 2pts.
Each degree > 38° x 2 pts. =
ANTERIOR OPEN BITE
0 mm. (edge-to-edge), 1 pt. per tooth =< 26 = Ipt
then 1 pt. per additional full mm. per tooth Each degree < 26° x I pt. =
Total - [ o | 1to MP > 99° = 1pt
Each degree > 99° x1pt. =
LATERAL OPEN BITE

2 pts. per mm. per tooth

Total = IIl

CROWDING (only one arch)

Total = 2

OTHER  (See Instructions)

Supernumerary teeth x 1 pt. =
1 -3 mm. = 1 pt. Ankylosis of perm. teeth X 2 pts. =
3.1 =5 mm. = 2 pts. Anomalous morphology X 2 pts. =
i ; ;nanm z ‘7‘ gtz Impaction (except 3" molars) X 2 pts. =
' ’ Midline discrepancy (>3mm) @2pts.=__ 2
_ Missing teeth (except 3" molars) 4 xlpts.=
Total Missing teeth, congenital x 2 pts. =
Spacing (4 or more, per arch) X 2 pts. =
OCCLUSION Spacing (Mx cent. diastema > 2mm) @2 pts. =
Class I to end on = 0 pts. Tooth transposition X 2 pts. =
EndonClassIlor Il = 2 pts. per side pts. Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Full Class II or IIT = 4 pts. perside _____pts. Addl. treatment complexities x 2 pts. =
Beyond Class T or I = 1 pt. permm. pts.
additional Identify:
Total =

Total = 9
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Cast-Radiograph Evaluation

Occlusal Contacts

Case # 1 Patient
Total Score: 1 9

Alignment/Rotations

Buccal Surfacs

NS}

raD R

R ny L

r

Lingual Surface

Occlusal Relationships

Buccolingual Inclination

N

My

M WMo

r
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 Pink & \X/hite Esthetic Score

Total Score: = 1 2
1. Pink Esthetic Score Ll = 3
1. M & D Papillae 01 2
2. Keratinized Gingiva 01 2
3. Curvature of Gingival Margin =~ 0 1 2
4. Level of Gingival Margin 01 2
5. Root Convexity ( Torque ) 01 2
6. Scar Formation 01 2
1.M &D Papillae 0o 102
2. Keratinized Gingiva @ 1 2
3. Curvature of Gingival Margin @ 1 2
4. Level of Gingival Margin @ 1 2
5. Root Convexity ( Torque ) 0 @ 2
6. Scar Formation @ 1 2
Total = 3
1. Tooth Form o1 2
2. Mesial & Distal Outline 01 2
3. Crown Margin 01 2
4. Translucency ( Incisal thrid ) 01 2
5. Hue & Value ( Middle third ) 01 2
6. Tooth Proportion 01 2
1. Tooth Form @ 1 2
. Mesial & Distal Outline 0 1 @
. Crown Margin 0 @ 2

. Translucency ( Incisal thrid) @ 1 2

. Hue & Value ( Middle third) @ 1 2

o~ U1 B~ W N

. Tooth Proportion @ 1 2




A Class I Mutilated Malocclusion Treated with Orthodontics and an Implant-Supported Prosthesis  1J01 29

IBOI Implant-Abutment Transition & Position Analysis

3. Implant Position

Total = 2
L. 1. M & D ( Center) o 1 2
Implant Position
2.B & L (Buccal 2 mm) o 1 2
1. M-D 2.BL 3.Depth 4. Angulation 5. Distance to tooth
3. Depth (3 mm) o 1 2
Center >2mm 3mm Max. 15° = 1.5mm
4. Angulation ( Max. 15°) o 1 2
Bone graft 5. Distance to Adjacent Anatomy 0 1 2
1. M & D ( Center) @ 1 2
2.B & L (Buccal 2 mm) 0 @ 2
3. Depth (3 mm) @ 1 2
4. Angulation ( Max. 15°) 0 @ 2
bone concavi 5. Distance to Adjacent Anatomy @ 1 2
Total = 4
4. Abutment transition Contour
1. Fixture Cervical Design N
2. Platform Switch N
3. I-A Connection Type E |
4. Abutment Selection S C
5. Screw Hole Position P B
6. Marginal Bone Loss NYO12
E:external connection, 7. Soft Tissue Height NYO12
I internal connection, 8. Modified Gingival Contour N Y 0 1 2
S: screw type,
C: cement type, 9. Crown Margin fitness NY 01 2

P: palatal/central,
B: buccal

<

. Fixture Cervical Design

<

. Platform Switch

. I-A Connection Type
. Abutment Selection
. Screw Hole Position

. Marginal Bone Loss

. Soft Tissue Height
. Modified Gingival Contour

O 0O N o0 01~ W N
zZz ZzZz Z Z T©W v m Zz Z
w

. Crown Margin fitness
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Nonsurgical Treatment of a Class Il Patient with
Bilateral Open Bite Malocclusion

History And Etiology

A 25-year-9-month-old young lady, with an
unremarkable medical history, presented for
orthodontic consultation (Figs. 7-3). Her chief
concerns were “my underbite and my side teeth
don't touch.” Clinical examination indicated Class
Il dental malocclusion, an end-to-end incisal

relationship, bilateral posterior open bite, dental
crowding in both arches, poor lip balance, and a
slightly concave facial profile. There was a slight
chin deviation to the right, but facial asymmetry
was within normal limits.

Orthognathic surgery is indicated in adult
patients with severe open bite combined Class Il
malocclusion and unesthetic facial proportions.

i [
However, the patient was adamantly opposed . LN

to surgery, and so a camouflage treatment plan B Fig. 2: Pretreatment intraoral photographs
was prescribed. A near ideal result was achieved
as documented in Figs. 4-6. Pre- and post-
treatment radiographs are presented in Figs. 7-8,
respectively. Cephalometric documentation is
shown in Fig. 8.

Diagnosis
Study models, cephalometric and panoramic

radiographs (Fig. 7) document the complexity of
the malocclusion.

M Fig. 3: Pretreatment study models
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Dr. Chin Lung Hsieh, Lecturer, Beethoven Orthodontic Course (right)
Dr. Chris HN Chang, Director, Beethoven Orthodontic Center (middle)

Dr. Eugene W. Roberts, Consultant,
International Journal of Orthodontics & Implantology (left)

Skeletal:
« Skeletal Class lll (SNA 74°, SNB 78°, ANB -4°)
- Mandibular plane angle (SN-MP 37°, FMA 30°)

it -
- o
—

Dental:

- '-;: i 1
. o A - Bilateral Class Ill malocclusion End-to-end incisal
' relationshi
y—_ ‘ P

- Lingual cross bite UR4, UR5, and UlL4Severe
crowding of about 10mm in upper arch,

M Fig. 4: Posttreatment facial photographs

moderate crowding of about 4mm in the lower
arch

- Bilateral posterior open bite was up to 4mm on
the right side and up to 3mm on the left side

- Both lower 2™ bicuspids were rotated mesially
90° and blocked out of occlusion, due to
insufficient space There was an insignificant
midline discrepancy of ~Tmm.

Facial:

B Fig. 5: Posttreatment intraoral photographs . . .
Slightly concave profile due to midface

insufficiency. Slight deviation of the chin to the
right side.

The Discrepancy Index (DI) was 49 as shown in the
subsequent worksheet.

Specific Objectives Of Treatment

Maxilla (all three planes):
- A - P: Maintain
- Vertical: Maintain

M Fig. 6: Posttreatment study models - Transverse: Maintain
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M Fig. 7. Pretreatment pano and ceph radiographs B Fig. 8. Posttreatment pano and ceph radiographs

7%

W

W Fig. 9:

Superimposed tracings, the downward and mesial eruption of maxillary molar as well as the backward and distal movement of
lower molar and ant. teeth (slight upward) facilitate Class Il correction after Class Il elastic traction.
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Indicator

1. Profile Protrusion Straight
2.Md. angle High Low

3. Bite Open Deep
4. Anterior inclination Flaring Flat

5. Crowding >7mm None
6. Decay/missing Present ”n

7. P't perception OK No

M Table 1. Chang’s “Extraction Decision-making table'. The first column lists indicators corresponding to the choice of extraction or non-
extraction therapy in the second and third column. Since the patient had high mandibular angle, bilateral open bite, and
crowding on both arches, four bicuspids extraction was recommended.

Mandible (all three planes):
+ A - P: Retraction
- Vertical: Increase 1-2 mm
« Transverse: Maintain

Maxillary Dentition
- A - P: Slight retraction of the incisors
- Vertical: Maintain

- Inter-molar / Inter-canine Width: Maintain W Fig. 10:
) . Lingual buttons were bonded on the canines and 2
Mandibular Dentition premolars to rotate the direction of 2" premolars. Open coil
A _D . springs were also placed between1** premolar and 1 molars
A - P: Retract molars and incisors 10 create spaces,

- Vertical: Extrude incisors
« Inter-molar / Inter-canine Width: Maintain

Facial Esthetics: Reduce the prominence of lower
jaw

The treatment objectives were to (i) improve the
facial profile, (i) obtain normal canine and incisal
guidance, (iif) correct the lateral open bite and cross
bite, (iv) correct the Class lll dental relationship, and
(v) coincident facial and dental midlines.

W Fig. 11:

Used high torque brackets (placed the low torque brackets
upside down) to prevent lingual tipping during retraction.
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Treatment Plan

Chang'’s “Extraction Decision-Making Table" (Table 1)
was used to assess space requirements.’ Since the
patient had high mandibular angle, bilateral open
bite, and crowding on both arches, four bicuspids
extraction was recommended to relieve crowding
and upright the maxillary incisors over basal bone.
Fixed orthodontic appliances were indicated to align
and level the dentition. To enhance the osseous
development of the alveolar ridge and to facilitate
extraction of the lower second bicuspids, spaces will
be opened so that the teeth can be extruded and
rotated into normal position (Fig. 10).

Early light and short Class Il elastics will be used to
correct the Class Il relationship and improve the
E-line (Fig. 12). Considering the effects of Class IlI
elastics, high torque brackets will be used on the
lower anterior teeth to prevent lingual tipping when
the lower anterior teeth are retracted. (Fig. 17)

Appliances And Treatment Progress

A .022" slot Damon D3MX bracket system (Ormco)
was used. The mandibular arch was bonded with
high torque brackets on mandibular incisors and
canines, and two open coil springs were placed both
sides between the first premolar and first molar to
open a pathway for the extraction of the blocked
out 2" premolars. Concurrently, lingual buttons
were bonded on both sides of the canines and 2™
premolars to rotate the teeth distally and create
space for the subsequent extraction of 2" premolars.
Since high torque brackets for lower incisors were
not available in the local market, low torque brackets

W Fig. 12:

Cl Il elastics were applied on both sides, from upper 1*
molar to lower 1** premolar.

W Fig. 13:

Arch wires, drop in hooks and elastics were changed in the
5th month of treatment.

(-6°) were placed upside down to express high
torque (+6°) for lingual root movement (Fig. 11).

One month after extracting all four second bicuspids,
the upper arch was bonded, and Class Il elastics (2
oz Quail, Ormco) were applied from upper 1* molar
to lower 1° premolar bilaterally (Fig. 72). In the 5%
month of treatment, arch wires were changed to
.014x.025 NiTi and brackets with gingival hooks were
used on the lower canines. Class Ill elastics were
changed to 3.5 oz (Fox, Ormco)(Fig. 13).

To control lingual tipping of lower anterior teeth,
a .016x.025 pre-torque CuNiTi wire was inserted in
the 7" month and then switched to .019x.025 in the
9™ month. After 9 months of treatment, the Class
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M Fig.15: The pre- torque .019x.025 wire was applied on the upper arch to de-torque the crown root torque of anterior teeth in the 13th month.

Il relationship was corrected and positive anterior
overjet was produced. To protract the mandibular
molars and close the posterior open bite, Class Il
elastics extended from the upper canines to lower
1°*" molars for four months, and they were then
extended to 2™ molars (Fig. 14). A .019x.025 pre-
torqued wire was inserted in the 13" month to
correct the lingual tipping of the mandibular incisors,
due to space closing mechanics (Fig. 15). After
relieving the severe crowding of anterior teeth, black
triangles were noted in both arches. Interpromximal
enamel reduction was performed on all incisors, and
the space created was closed with power chains or
elastic tubes in the 22" and 23" month of treatment
(Fig. 76). A torquing spring was used on the UL3 to
tip the root lingually (Fig. 16 left). Vertical, triangular

elastics (Kangaroo, Ormco) were used to improve the
occlusion and close the residual posterior open bite.
After 26 months of active treatment, all appliances
were removed. Upper clear overlay and fixed
anterior (Mx 3-3, Md 4-4) retainers were delivered for
both arches.

Results Achieved

The post-treatment facial photographs (Fig. 4)
illustrate the change in the patient’s profile. Her
midlines are coincident in the center of her face.
The posttreatment dental casts (Fig. 6) and intraoral
photos (Fig. 5) show a Class | canine and molar
occlusion with normal overjet, overbite. Examination
of the range of motion demonstrated optimal
canine and incisal guidance.
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- Vertical: Increased
- Transverse: Maintained

Maxillary Dentition
« A - P:retracted incisors ~ Tmm
« Vertical: Maintained
« Inter-molar / Inter-canine Width: Maintained

Mandibular Dentition
« A - P: Retracted incisors ~3mm, first molar
crowns moved distally as they were uprighted
- Vertical: Maintained
« Inter-molar / Inter-canine Width: Increased

Facial Esthetics: upper and lower lip balance was
improved

Retention

Fixed retention (Mx 3-3, Md 4-4) was used and an
upper clear overlay retainer was delivered. The
patient was instructed to wear the overlay full time
for the first 6 months and nights only thereafter.
The patient was instructed in the home care and
maintenance of the retainers.

W Fig.16:

Correcting the black triangles of upper and lower anterior
teeth by slicing the proximal area and closing the spaces

with power chains. Final Evaluation Of Treatment
The ABO Cast-Radiograph Evaluation score was
24 points. The major discrepancies were in the

Maxilla (all three planes):
occlusal contact (-7), marginal ridges (-5), occlusal

« A - P: A point moved anteriorly 1 degree as the
relationships (-4), overjet (-3), bucco-lingual
inclination (-2), alignment/rotation (-2), and root
angulation (-7). The use of Class Il elastics and space

closure contributed to the lingual tipping of the

incisors were retracted slightly
- Vertical: Maintained
- Transverse: Maintained

Mandible (all three planes):
« A - P: Moved posteriorly slightly with posterior
mandibular rotation

lower anterior teeth despite the application of high
torque brackets and pre-torqued arch wires.
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Discussion

Angle described a Class Il malocclusion as a
condition in which the maxillary first molar is
positioned distally to the mandibular first molar.”
This relationship could indicate a skeletally recessive
maxillary and a normal mandible, a prognathic
mandible and a normal maxilla, or a combination
of both. The primary treatment option is to correct
the faulty skeletal component and the dental
malrelationship. A pseudo-Class Il occlusion might
be the result of a forward shift of the mandible to
avoid incisal interferences.’ In the United States, true
(skeletal) Class Il malocclusions are found in less than
1% of the general population.*® However, according
to Lin’s study, the prevalence of pseudo Class Il in
Taiwan is roughly 2.31% for all age groups, and true
(skeletal) Class Il malocclusions comprise ~1.65% of
the population.’

Open bite is believed to result from a complex
etiology.”® Etiologic factors include vertical maxillary
excess, skeletal patterns, abnormalities in dental
eruption, and tongue-thrust problems. In some
patients, lateral open bite is due to a disturbance
of the passive eruption mechanism, including an
abnormal growth pattern, finger sucking, airway
obstruction, or abnormal tongue posture and
function, which prevents non-ankylosed teeth from
erupting into occlusion.” Most lateral open bite cases
reported in the literature involve ankylosed teeth
or primary failure of eruption. Routine tongue and
cheek posture problems are rarely addressed.

An open bite with any malocclusion classification is
often considered a difficult and complex anomaly.
Open bite is particularly troublesome with a Class |l

malocclusion, because it is often associated with an
increased vertical dimension of occlusion.

The etiology of open bite in this case is probably
the result of severe crowding, early loss of primary
molars and a mesial shift of 1* permanent molars.
The succedaneous permanent teeth in the buccal
segments had inadequate space for eruption. The
second bicuspids, the last teeth to erupt, were
blocked out and failed to fully erupt to occlusal
table. To seal the open bite areas during swallowing,
the patient developed an aberrant tongue posture,
which prevented occlusal contact in the buccal
segments. Extraction of all four 2" bicuspids
was recommend for crowding relief as well as to
promote open bite correction.

B Fig.17 Ivory separator

H Fig.18: An pleasing looking and satisfactory result.
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CEPHALOMETRIC
SKELETAL ANALYSIS

PRE-Tx  POST-Tx DIFF.
SNA® 74° 75° 1°
SNB® 78° 78° 0°
ANB® -4° -3° 1°
SN-MP® 37° 39° 2°
FMA?® 30° 32° 2°
DENTAL ANALYSIS
U1 TO NA mm 8 mm 7 mm T mm
U1 TO SN° 112° 107° 5°
LT TO NB mm 4 mm T mm 3mm
L1 TO MP? 88° 80° 8°
FACIAL ANALYSIS
E-LINE UL “4mm  -45mm 0.5 mm
E-LINE LL -1 mm -3 mm 2 mm

B Table. 2: Cephalometric summary

When treating adult Class Il patients without
orthognathic surgery, various methods have been
proposed, including multi-brackets with Class
[l elastics, extraction treatment, and multi-loop
edgewise therapy.'”" These techniques facilitate
acceptable interincisal relationships and stable
occlusions, but usually require intraoral or extraoral
anchorage to retract the mandibular incisors.” The
quality of treatment result often depends on the
patient’s cooperation.

In this present case, the patient was diligent in
wearing her elastics, so a satisfactory camouflage
result was achieved following extraction of all
4 second bicuspids. It was not necessary to use

more complex procedures such as a face mask or
miniscrew anchorage.” For adult patients with an
orthognathic or acceptable mild prognathic profile,
the light force of the Damon system, combined with
buccal shelf mini-screws, can provide satisfactory
camouflage treatment results without orthognatic
surgery.” The profile of the present patient may
have benefited from a nonextraction approach using
four quadrants of extra-alveolar anchorage, but that
approach would have required a more complex and
expensive treatment plan.

The mesial and vertical eruption of the maxillary
molars, as well as distal movement of mandibular
molars, facilitated the Class Il correction. Class Il
elastics allowed the maxillary molars to erupt and
move mesially while holding the mandibular molars
in place, vertically and anteroposteriorly. In addition,
the Class I elastics facilitated facial tipping of the
maxillary and retraction the mandibular incisors. This
pattern of tooth movement improved the molar
relationships, from Class Ill to Class |, by flattening
the occlusal plane (Fig. 9).

To prevent excessive lingual tipping of mandibular
incisors during space closure and retraction, the use
of high torque brackets is emphasized. Furthermore,
application of pre-torqued arch wires (.016x.025 and
.019x.025 pre-torque CuNiTi) also helped maintain
torque control. The risk of dehiscence and lack of
bone support should be considered when the angle
of retraction of anterior teeth is beyond 80°." In this
present case, the final result of lower anterior teeth
was precisely 80° and the tissue texture and mobility
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appeared to be ideal. The light force of the Damon
D3mx system appears to be effective in preventing
these common side effects. Cone beam computed
tomography (CBCT) is planned for follow up visits to
rule out alveolar dehiscence.

Open gingival embrasures, also known as black
triangles, are commonly noted in anterior teeth
after relief of crowding.” Possible causes include
the followings: 1) the dimensional change in the
dental papilla during alignment of incisors as it is
stretched and blunted, 2) decreased height of the
alveolar crest relative to the interproximal contact,
3) location and the size of the interproximal contact,
4) divergent root angulation, and/or 5) triangular-
shaped crown form. The prevalence of post-
treatment open gingival embrasures in an average
adult orthodontic population is about 38%." The
deficient papilla, in some situations, can be improved
with orthodontic treatment. By closing open
contacts, the interproximal gingiva can be squeezed
and moved incisally. However, the interproximal
alveolar bone level should be carefully monitored.
If crestal bone loss has occurred, an incisor can be
extruded after the incial edge is adjusted gingivally.

Black triangles often present an esthetic challenge
to clinicians. Patients should be informed of this
possible complication and the potential treatment
options. Radiographic films should be exposed
prior to slicing (reducing) the interproximal area of
anterior teeth to verify the location of the long axis
of the anterior teeth (Fig. 77). An Ivory Separator is
recommended for separating the teeth prior to

reducing the contact area with a diamond fissure
bur (N227-010). Caution should be exercised not
to expose the dentin. The linear crown to root
ratio must be maintained from 0.7-1.0. The sliced
(reduced) surfaces should be thoroughly finished and
polished, with a fine diamond bur. A surface fluoride
treatment is helpful for preventing subsequent
caries.

The ABO CRE score of 24 was deemed to be
an excellent occlusal result. Most of the points
deducted were reflecting problems in occlusal
contacts of the molars. Occlusal contacts could have
been improved if sectioning of the arch wire distal to
right 2" premolar, was performed earlier to provide
a longer period for vertical box elastics wear to settle
the buccal occlusal contacts.

Conclusion

It is always a challenge to treat Class Ill malocclusion,

complicated by severe crowding and bilateral
posterior open bite, with conservative, non-surgical
treatment. An accurate diagnosis and treatment
plan are critical to the success of therapy. Efficient
mechanics consisting of early light short elastic
and a bracket system with light forces can prevent
undesirable side effects. In addition to optimal intra-
oral esthetics and function, the improved facial result
was due to good lip balance and occlusal alignment
(Fig. 18).
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Discrepancy Index Worksheet

ToTAL D.I. SCORE

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 =

Total =

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 =

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 ClassITor IIT = 2 pts. per side pts.
Full Class II or 11 = 4 pts. per side

Beyond Class [T or IIT = 1 pt. per mm. pts.

Total

additional

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =
L o]

BUCCAL POSTERIOR X-BITE

2 pts. per tooth Total =

CEPHALOMETRICS  (See Instructions)

ANB > 6° or < -2° = 4 pts.
Each degree <-2° 1 x1 pt. = 1
Each degree > 6° x 1pt. =

SN-MP

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

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

1to MP > 99° = Ipt
Each degree > 99° x 1pt. =

Total =

OTHER  (See Instructions)

Supernumerary teeth x 1pt. =
Ankylosis of perm. teeth x 2 pts. =
Anomalous morphology x 2 pts. =
Impaction (except 3 molars) x 2 pts. =
Midline discrepancy (>3mm) @2 pts. =
Missing teeth (except 3™ molars) x 1 pts. =
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:

IMPLANT SITE

Lip line : Low (0 pt), Medium (1 pt), High (2 pts) =

Gingival biotype : Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),
High-scalloped, thin (2 pts) =

Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts) =

Bone level at adjacent teeth : <5 mm to contact point (0 pt), 5.5 to 6.5 mm to

contact point (1 pt), = 7mm to contact point (2 pts) =
Bone anatomy of alveolar crest : H&v sufficient (0 pt), Deficient H, allow
simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both
H&V (3 pts)

Soft tissue anatomy : intact (0 pt), Defective ( 2 pts)

Infection at implant site : None (0 pt), Chronic (1 pt), Acute( 2 pts) =

Total =0
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Cast—Radiograph Evaluation Occlusal Contacts

Case # 1l Patient

Total Score: 24

Alignment/Rotations

R e L L e R

llrll_i.l.iﬂ Surface

Occlusal Relationships

.
1 1 2 1 .
(% ] _
R 1 |

-] Lk L L MD R

Buccolingual Inclination

Overjet

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 Pink & \X/hite Esthetic Score

Total Score: = 7

1. Pink Esthetic Score el = 1
1. Mesial Papilla 01 2
2. Distal Papilla 01 2
3. Curvature of Gingival Margin 0 1 2
4. Level of Gingival Margin 01 2
5. Root Convexity ( Torque ) 01 2
6. Scar Formation 01 2
1. M&D Papilla 1 2
2. Keratinized Gingiva 1 2
3. Curvature of Gingival Margin 2
4

. Level of Gingival Margin

5. Root Convexity ( Torque )

—
N

6. Scar Formation

o @@ @e©

2. White Esthetic Score ( for Micro-esthetics ) Total =

1. Tooth Form

. Mesial & Distal Outline

. Crown Margin

. Translucency ( Incisal thrid)

. Hue & Value ( Middle third )

o~ U1 B~ W N
o O o o o o

. Tooth Proportion

. Midline 0(1) 2

. Incisor Curve 0 @ 2
. Axial Inclination (5°, 8°,10°) 0 1 @

=

A W N

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

5. Tooth Proportion(1:0.8) @ 1 2
6. Tooth to Tooth Proportion @ 1 2
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A treatment of a bimaxillary protrusion case
with canine substitution
and impacted third molar uprighting

History And Etiology

This female adult, aged 34 years 5 months, came

&
i

—, —
W s

for orthodontic evaluation. Her chief concern was
dissatisfaction with her smile (Fig. 7). There was

- L -

TP

B Fig. 1: Pretreatment facial photographs

no contributory medical or dental history. Clinical

exam revealed an upper left lateral incisor missing

and anomalous morphology of the upper right
lateral incisor. Her lower first molar had deep caries
with defective crown (Figs. 2-3). After 44 months of
orthodontic treatment, the patient was treated to
an acceptable result as documented in Figs. 4-9. The
details for diagnosis and treatment will be discussed
below.

Diagnosis
Skeletal:

1. Skeletal Class Il (SNA 82°, SNB 78°, ANB 4°)

2. Mandibular plane angle (SN-MP 42°, FMA 36°)
Dental:

1. Class Il molar malocclusion (left)

2. The overbite and overjet were both 5mm.
(from upper right central incisor to lower right
central incisor)

3. Severe crowding in both arches

4. Anomalous morphology of maxillary right
lateral incisor.

5. Maxillary left lateral incisor missing.

6. Deep caries over mandibular left first molar.

Facial:

Convex profile with protrusive lip position. B Fig. 3: Pretreatment study models
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Dr. HsinYinYeh, Lecturer, Beethoven Orthodontic Course (left)

Dr. Chris Chang, Director, Beethoven Orthodontic Center (middle)
Dr.EugeneW.Roberts,Consultant,

International Journal of Orthodontics & Implantology (right)

B Fig. 6: Posttreatment study models

The ABO Discrepancy Index (D) was 35, as shown in
the subsequent worksheet.

Specific Objectives Of Treatment

Maxilla (all three planes):

« A -P:Maintain

- Vertical: Maintain

- Transverse: Maintain
Mandible (all three planes):

« A -P:Maintain

- Vertical: Maintain

« Transverse: Maintain
Maxillary Dentition

« A - P: Retract the maxillary incisors

- Vertical: Maintain

« Inter-molar Width: Maintain
Mandibular Dentition

« A - P: Retract the mandibular incisors

- Vertical: Maintain

- Inter-molar / Inter-canine Width: Maintain
Facial Esthetics: Retract protrusive lips

Treatment Plan

Full fixed orthodontic appliance was indicated to
align and level the dentition. Extract maxillary and
mandibular right first premolar for crowding release.
The maxillary left canine was substituted for the
missing maxillary left lateral incisor and the left first
premolar replaced the canine. Because the long-
term prognosis of the left mandibular first molar
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W Fig. 7: W Fig. 8:
Pretreatment pano and ceph radiographs. The pano film Posttreatment pano and ceph radiographs. The pano film
showed a deep caries over the mandibular left first molar showed that the impacted mandibular left third molar was
and the mandibular left third molar was impacted. uprighted and well aligned.

B Fig. 9: Superimposed tracings indicate that both upper and lower central incisors were retracted and the protrusive profile was corrected.
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W Fig. 10:

A temporary crown was fabricated for the palatally
impacted maxillary right lateral incisor.

was questionable, extract the first molar rather than
the first premolar. To close the extraction space
of mandibular left first molar, protract the second
molar and upright the impacted third molar.

An open coil spring was used to create the space
for maxillary right lateral incisor and post-treatment
restoration with a porcelain crown would be applied
on this anomalous morphology tooth. To correct
the convex profile, four extra-alveolar miniscrews
(2x12mm, OrthoBoneScrew, Newton's A, Inc.) were
inserted in both sides of infrazygomatic crests and
buccal shelfs of mandibular first molar as anchorage
for retracting the dentitions. Detailing bends
produced the final occlusion. The fixed appliances
were removed and the corrected dentition was
retained with fixed anterior retainers in lower
anterior teeth and clear overlay retainer on upper
arch.

Appliances And Treatment Progress

At the start of the treatment, the patient was referred
to a general dentist to extract the maxillary and
mandibular right first premolar. After that, the crown
of the maxillary right lateral incisor was removed

and restored with a temporary crown made with
normal size of maxillary lateral incisor (Fig. 70). Before
applying fixed appliances, re-contour the prominent
labial ridge and cusp tip of maxillary left canine to
imitate lateral incisor (Fig. 77).

W Fig. 11:

Reshape the cusp tip and labial ridge of the maxillary left
canine before bonding.

022" Damon D3MX brackets (Ormco corporation)
were bonded on both arch (low torque on anterior
teeth but high torque on the maxillary left canine). The
wire sequence was: .014 NiTi, .018 NiTi, .014x.025
NiTi, .017x.025 TMA, .016x.025 SS. Open coil springs
were used for space opening. One was placed
between maxillary right central incisor and canine to
open the space for palatally displaced lateral incisor
and another was placed between mandibular left
central incisor and right lateral incisor for lingually
displaced right central incisor. Two months later,
these displaced teeth were bonded with brackets.
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After alignment, interproximal enamel reduction
was performed in upper and lower incisors to lessen
the black triangle area (Fig. 12).

W Fig. 13:

A cover-lifting buccal tube was bonded on mandibular left
second molar and a buccal tube was bonded on third molar.
A .018 NiTi archwire was used.

W Fig. 12:

After alignment, black triangle areas between incisors were
found. Interproximal enamel reduction can reduce the
spaces for esthetics.

22 months after the active treatment, the impacted
mandibular left third molar erupted. A buccal tube
was bonded on this third molar and the second

molar was rebonded with a cover-lifting buccal tube ™ Fig. 14:
(Fig 13). This cover-lifting buccal tube made an open @grgprgg,acg’o Sﬁgﬂgﬁ{iifﬁﬁgjﬁ fjmjmfa fiﬁ?ﬁﬂd
coil spring to be easily inserted between the second the second molar forward at the same time.

and third molar (Fig. 74). Eight months later, the third
molar was uprighted. Two buttons were separately
bonded on the mandibular second premolar and
third molar, and a power chain was hung on these
buttons to close the extraction space (Fig. 15). After
all the spaces were closed, extra-alveolar miniscrews
were inserted in both sides of infrazygomatic crests
and buccal shelf of mandibular first molars to retract
upper and lower dention. A torquing spring was
applied to correct the labial crown torque of right
lateral incisor (Fig. 16).

B Fig. 15:
After 44 months of active treatment, all lian
te onths of active treatment, all appliances Buttons were bonded on the third molar and second
were removed. A upper clear overlay and lower fixed premolar with a power chain connecting them. This lingual

force could facilitate space closing and prevent the third

anterior retainer were delivered for lower arch. molar from lingual rotation and mesial tilting.
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W Fig. 16: W Fig. 17:
Four extra-alveolar miniscrews were used as anchorage The occlusal relationship of the left side was not optimum
to retract dentitions. A torquing spring which produces a because of asymmetric extraction.

lingual crown torque corrected the labial crown torque of
maxillary right lateral incisor.

Retention

The fixed retainer was bonded from second
premolar to second premolar in the mandibular

arch. An upper clear overlay was delivered. The

patient was instructed to wear it full time for the first ~ m Fig. 18:

] ) ) right lateral incisor was restored with porcelain crown and
instructed in the home care and maintenance of the  the maxillary left lateral incisor was replaced by canine.
retainers.
CEPHALOMETRIC
SKELETAL ANALYSIS
Final Evaluation Of Treatment PRE-Tx  POST-Tx  DIFF.
The ABO Cast-Radiograph Evaluation score was 26 ONA 82 8 !
. . . . . SNB° 78° 78° 0°
points. The major discrepancies were in occlusal
. . . . ANB°® 4° 3° 1°
relation-ships and marginal ridges. Because of
. . . . SN-MP*® 42° 40° 2°
asymmetric extraction, the occlusal relationship of
left side was not in ideal position and the midline FMA 36 3 !
of lower arch was 2mm to left (Figs. 17-18). The S AMFATANAS N
. . . U1 TONA mm 7 mm 2mm 5mm
extraction space of left mandibular first molar area
was closed and the impacted third molar was well Il TO SN M o) 2
aligned. The palatally displaced maxillary lateral L1 TONB mm 10mm _ 3mm 7 mm
. . . L1 TO MP° 102° 85° 17°
incisor was restored with porcelain crown. The
. . L FACIAL ANALYSI
maxillary left canine substitution looked natural but AL LR
the level of gingival margin was higher than the ECINE YL 20 -l mm S
E-LINE LL 5mm 1T mm 4 mm

central incisor (Fig. 18).

M Table. Cephalometric summary
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B Fig. 19:

Tracings of pre-treatment, the appointment of extra-alveolar
miniscrews inserted, post-treatment. The protrusive profile
was corrected.

The protrusive upper and lower incisors were
resolved and the convex profile was subsequently
corrected (Fig. 19). Overall, the patient was satisfied
with this treatment.

Discussion

Patients with missing teeth will make the
orthodontic treatment more complicated. Maxillary
lateral incisors are often anomalous or congenital
missing. Because mandibular first molars erupt at
the age of 6, they are prone to have dental caries.
It is common to see the mandibular first molars
extracted or endodontic treatment in adults. There
are many treatment options for replacement
of missing teeth, including space closing with
substitution of adjacent tooth, single tooth implants,
and tooth-supported restorations. In this case, we
had the treatment plan with the least restoration
after finishing orthodontic treatment.

Conventional space closure with canine substitution
for missing maxillary lateral incisor is a safe

B Fig. 20:

Recontour the labial ridge, palatal surface, and cusp tip of
canines before bonding a bracket. Bond the bracket distally
to imitate lateral incisor crown torque. Reduct the inter
proximal area if the M-D dimension of canine is much wider
than lateral incisor.

procedure that provides satisfactory esthetic and
functional long-term results. Single tooth implant-
supported restorations, the thickness of alveolar
ridge over the lateral incisor area must be adequate.’
According to studies,”® if a permanent canine
is orthodontically moved distally, an increased
dimension of buccolingual alveolar width is stable.
To this patient, based on her convex profile, and
severe crowding of lower arch, we made the
treatment plan with extraction of upper and lower
right first premolar and first molar and the upper
left first premolar was used to canine substitution.
Then this patient did not need any implants on her
maxillary anterior side.

The technique of canine substitution, according to

1,4-7

some studies," " includes:

1. Mesial relocate canines to imitate the lateral
incisor crown torque (bond distally) (Fig. 20).

2. Recontouring of prominent labial ridge and cusp
tip of canines before bonding a bracket (Fig. 20).
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W Fig. 21:

The lingual force can facilitate the process of extraction
space closure and prevent mandibular second and third
molar tilting and rotation.

3. Individualized extrusion and intrusion of the
canine and first premolar for optimal level of
marginal gingival contours.

4. Reshaping and composite resin buildup of canine
and first premolar to resemble lateral incisor and
canine. To yellowish or dark canines, bleaching or
porcelain veneer could be considered.

5. Reshape or restore central incisors to make more
optimal display of smile arc.

Brough et al's study® ranked the smile attractiveness
by judging the photographs of canine substitution
with digitally altering the canine morphology
and gingival height. If the canines were 10 times
brighter, 1.5mm narrower, with less pointed tips
than original canines, the smiles were perceived
as more attractive. Canine gingival height was the
most attractive 0.5mm below the gingival margin
of the maxillary central incisor, but was perceived
as relatively unattractive 0.5mm above. In this
case, extrusion of the canine was not performed

because extensive enamel reduction might lead
to tooth sensitivity. The post-treatment intra-oral
photo shows that the marginal gingival contour of
maxillary left canine was higher than central incisor,
but it was acceptable when the patient smiled (Fig. 4).
Zachrisson” suggested that extrusion of the canine
can resolve the higher gingival contour and excessive
occlusal contact of extruded canines should be
corrected by increasing lingual root torque and
grinding their lingual surfaces.

Different extraction sites will increase the complexity
of orthodontic treatment.® However, patients might
get the benefit from extraction of questionable
prognosis molars rather than extraction of healthy
premolars. The treatment plan to this patient
was extraction of the left mandibular first molar
instead of the first premolar. According to Williams
and Hosila,’ the chance of successful third molar
eruption is much higher when the first molars were
extracted. In this case, 22 months after extraction
of the first molar, the impacted third molar auto-
erupted. A cover-lifting tube was used to replace
the buccal tube of second molar and a normal size
buccal tube was bonded on the third molar. An
open coil spring was activated between the tubes
of two molars. There was no auxiliaries required to
upright impacted third molars."” If the crown of the
impacted third molar is insufficiently exposed and
the patient wants to finish the treatment earlier,
surgical exposure will be considered."

About ten months later, the impacted third molar
was aligned into the lower arch. Another challenge
of first molar extraction case is space closure. During
the period of protracting the second and third molar
for space closing, the second and third molar have

a tendency to tilt mesially and roll lingually. Sandler
et al™ advise that active space closure should not be
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attempted before the lower teeth are well aligned
and in full-sized working arch wire. A .016x.025
stainless steel archwire was placed in lower arch.
Balancing lingual force was applied by a power
chain and two buttons bonded on lingual surface of
third molar and second molar. This lingual force can
facilitate the process of extraction space closure and
prevent mandibular second molar tilting (Fig. 27). In
many first molar extraction cases, the total treatment
time is determined by the time taken to upright
the impacted third molar and bring both the lower
second and third molar into a good occlusal position
(Fig. 22).

First molar extraction treatment is likely to have less
effect on the profile than premolar extraction.’ After
all spaces closed, extra-alveolar miniscrews were
used as anchorage to retract the whole dentition.
The superimposed tracing indicated significant
improvement of protrusive lips (Fig. 79).

Conclusion

Adults presenting with missing maxillary lateral
incisors or anterior crowding but not getting proper
orthodontic treatment who only accept restorations,
will have compromised esthetic and periodontal
results. Orthodontic treatment with canine
substitution or space development for restorative
replacement is an ideal option for patients. Canine
substitution can provide functional long-term results
and acceptable esthetic. Another common missing
tooth in adults is mandibular first molar. There are
many other clinical situations in mandibular first
molars such as extensively caries, heavily filled, and
endodontic treated with apical lesion. Extraction of
these poor long-term prognosis first molars rather

B Fig. 22:

Panoramic films indicate the third molar was uprighted and
well aligned.

than healthy first premolars should be considered
in orthodontic treatment. Moreover, if the patient
has available mandibular third molars, they can be
protracted to replace second molars. Detailed case
assessment must be made before treatment to
ensure that the patient can get the most benefits
from this treatment.
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E LINGUAL POSTERIOR X-BITE
Discrepancy Index \Xorksheet

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

TOTAL D.I. SCORE
2 pts. per tooth Total = \I|

OVERJET

i G ) CEPHALOMETRICS  (See Instructions)

1 -3 mm. = 0 pts. . - oo _
3.1 -5 mm. - 2 pts. ANB > 6° or < -2 4 pts.
5.1 =7 mm. = 3 pts. o
7.1 — 9 mm. - 4 Bts. Each degree <-2 x1pt =
> 9 mm. = 5 pts.

Each degree > 6° x1pt. =

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

SN-MP
Each degree > 38° 4 x2pts.=
OVERBITE
< 26° -
0—3 mm. = 0 pts. < 26 Ipt.
3.1-5mm. = 2 pts. Each degree < 26° x1pt =

5.1 =7 mm. = 3 pts.

Impinging (100%) = 5 pts. 1 to MP > 99° ( [H]:_n )
-3

Total - Eachdegree > 99° 3  xlIpt =

ANTERIOR OPEN BITE
0 mm. (edge-to-edge), 1 pt. per tooth OTHER  (See Instructions)
then 1 pt. per additional full mm. per tooth Supernumerary teeth x1pt =
Ankylosis of perm. teeth X 2 pts. =
Total = \Il Anomalous morphology ] X 2 pts. = 2
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @2 pts. =
LATERAL OPEN BITE Missing teeth (except 3™ molars) 1 x 1 pts. =
Missing teeth, congenital X 2 pts. =
2 pts. per mm. per tooth Spacing (4 or more, per arch) 1 X 2 pts. = 2
Spacing (Mx cent. diastema > 2mm) @2 pts. =
Total = IIl Tooth transposition x 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
CROWDING (only one arch) Addl. treatment complexities _ x2pts. =
1 -3 mm. = 1 pt. Identify:

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 4 pts. _
> 7 mm. = 7 pts. Total

IMPLANT SITE

Total = Lip line : Low (0 pt), Medium (1 pt), High (2 pts) =

Gingival biotype . Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),

High-scalloped, thin (2 pts) =
m Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts) =
ClaSS I to end on — 0 pts Bone level at adjacenl teeth : =5 mm to costact point (0 pt), 5.5 to 6.5 mm to
End on Class II or III — 2 ptS per side 2 Ots. B)mact point (ll pt), = 71;1m Ito conltact point (f pts) =
. one anatomy ol alveolar crest : suffici fici a v
Full Class II or III — 4 ptS per 51de ts. y H&V sufficient (0 pt), Deficient H, allow
Beyond ClaSS II or III — ] pt per mm. ts. simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both
additional e e -
Soft tissue anatomy : Intact (0 pt), Defective ( 2 pts) =

Total = Infection at implant site : None (0 pt), Chronic (1 pt), Acute( 2 pts)

0

Total
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Cast-Radiograph Evaluation Occlusal Contacts

Tt

Total Score: 24

Alignment/Rotations

MD "

Marginal Ridges

7

1 & 1 1 1
1 1 1 )
MD

Buccolingual Inclination

ﬁﬁ fy ﬂWWﬂN

Root Angulation

ﬁﬁ fy WWW

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 Pink & \X/hite Esthetic Score

Total Score: = 6

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

Total = 3

1. Tooth Form
. Mesial & Distal Outline

. Crown Margin

. Hue & Value ( Middle third )

—
N N NN NN

0
0
0
. Translucency ( Incisal thrid) 0 1
0
0

o~ U1 A O WDN

. Tooth Proportion

_Midline 0(1)2

—_

2. Incisor Curve @ 1 2
3. Axial Inclination (50, 80,100) 0 (1) 2
4. Contact Area (50%, 40%, 30%) (0) 1 2
5. Tooth Proportion(1:0.8) 0 @ 2
6. Tooth to Tooth Proportion @ 1 2
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Chris H.N. Chang, DDS, Ph.D. Founder, Beethoven Orthodontic Center

- Taiwan Orthodontic specialist

* Author, 3D iBooks Ortho

+ ABO-Certified Orthodontist

* Ph.D, Dept. Orthodontics, Indiana University-Purdue
- Publisher, International Journal of Orthodontics & Implantology

The Beethoven Dental Group

A Learning Organization

Beethoven, a worldly renowned
musician, is also the name of a famous
dental clinic in Taiwan. If you google it,
it ranks the 5th in the research results,
with more than 6,000 findings. From this
you get an impression of its popularity
by the general public on the internet.

The Beethoven Dental Group

The Beethoven is a dynamic team,
led by Dr. Chris Chang, with its origin in
orthodontics but quickly extending to
general practice, pedodontic center, as
well as specialized care in periodontics
and prosthodontics. The team is
consisted of excellent specialists as
well as dental assistants. In addition
to dental clinics, the Beethoven group
established a subsidiary, Newton's A, Inc,
whose primary focuses include dental
information technology, development
of dental equipment and providing
dental education. In order to provide
more comprehensive dental care, we
will open an implant clinic next year.

Beethoven Orthodontic Center-
Environment

When you first enter the clinic,
you will be immediately greeted by

da

the beautiful and warm smile of our
assistants. We have a very spacious
waiting area and consultation space
surrounded by lines of bookshelves
with a wide selection of books and
magazines to entertain you. What's even
more precious is the open atmosphere
created by French window and ample
natural lighting.

Such a stress-free environment is
appreciated by not only patients but
also doctors who spend all day in the
clinic. The greens from the outside
is a soothing reminder of another
beautiful day at work. The open design
of the waiting area aims to create
ample space for patients and facilitate
communication between parents and
doctors. This type of space design also
allows a smooth and efficient workflow
when patients arrive during peak hours.

The supply station is located at
the rear side of the chairs, mainly for
equipment and patient records. In
addition, the technology structure is
built on a Mac-based system, using
Apple desktops, iMac, to store patient
data, run the customized patient
appointment system and its native
presentation software, Keynote, to
guide clinical consultation. All patients'

Dr. Park and the Korean delegates, together with the Beethoven Orthodontic Group's staff.

Tzu Han Huang

Orthodontic Center

records and photos are entered and
saved before the end of a clinic session.
The saved data is also shared between
computers located in the internal
network.

Beethoven Orthodontic Center-
Operating system

One of the most unique features of
the Beethoven clinic is its operating
system. The daily average number of
patients that enter the clinic is very
significant and the combination of
residents and specialists change in
different days of the week. However,
patients can still expect to go through
a standard treatment process, fully
executed by the doctors and assistants.
A key secret weapon is a simple,
concise, image-based patient record.
You can clearly identify a patient's
background, extra-oral, intra-shots,
chief complaints, source of referral,
treatment plans, all in a piece of A4 size
paper. All doctors can easily pick up a
patient record and immediately follow
the instructions left from the previous
visit. Most of all, an ideal treatment
outcome can still be obtained despite
the changes in doctors. An effective
and efficient system should be able to
be replicated by different operators, in
different location. The aim of the system
in Beethoven is to create such a model
so doctors can make treatment more
easy and predictable.




Continuing Education

- 6174k
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Indonesian doctors practicing screw placement on a model.

One may wonder how doctors can continue to update
their knowledge and skills in today's busy world. The answer
for Beethoven's doctors is the standardized training process.
All residents in Beethoven have to complete Beethoven's
Comprehensive Damon Q course, the Advanced Damon
Course and continue their pursuit of excellence in the
Finishing course. Dr. Chang's teaching style is very interactive
and engaging, filled with fresh cases. Students constantly
find cases they just saw last week or yesterday at the clinic,
demonstrated and analyzed in the class next day.

International Course

Beethoven's courses are not only designed for the
local doctors; many doctors from overseas also attend the
customized international workshop. The response from the
participants were so overwhelmingly positive
that several of them repeated the class.
Besides providing international courses, Dr.
Chang is frequently invited to give lectures
around the world and brining the most up-
to-date news and internationally renowned
speakers back to Taiwan's audience.

International Journal of Orthodontics &
Implantology

After over a decade of service to the people
in Hsinchu, Dr. Chang has won the trust
and support of his patients. In addition to
providing orthodontic treatment, Dr. Chang
dedicates most of his energy to providing
continuing education and devoting himself to
academic exchange locally and internationally.
In order to provide a platform for dentists to
share their clinical experiences, Dr. Chang also
publishes a quarterly journal, News & Trends

in Orthodontics, now renamed as International Journal of
Orthodontics & Implantology. Famous doctors in Taiwan and
abroad frequently share their clinical secrets or summaries of
recent lectures in the journal. We hope through this channel
we can spread the messages of knowledge sharing and
pursuit of excellence to our readers.

The Beethoven Team

The Beethoven team is not only consisted of Dr.
Chang himself. We have a team of doctors specializing in
pedodontics, prosthetics, periodontics as well as implant
therapy. So we can take care of patients from 1 year old to
99 years old. In addition to specialized care, we also have a
general practice taking care of patients common dental issues.
Through this comprehensive approach, we can provide total
care to our patients.

Needless to say, dental assistants play an indispensable role
in Beethoven's operating system. When every new patient
enters the clinic, he or she will immediately be greeted by
a professional assistant whose main function is to provide
orthodontic consultation.The assistant will walk you through
the consultation process, explain the data she will collect in
this visit, including photos and X-rays, and the fees and stages
of the treatment process. In terms of controlling the flow of
patients during a clinic session, a senior assistant acts as the
conductor in the clinic, assigning assistants to each chair and
notifying doctors the order of patient sequence. Assistants are
the crucial link between doctors and patients. If you think your
assistants haven't met your expectations, you can consider
signing up for Beethoven's assistant training for them.

The Beethoven team




Andersen Pedodontic Center

Guarding children's dental health

Andersen Pedodontic Center-Introduction

After serving the local community for over a decade, the
local community leader approached Dr. Chang to express
the community's needs for a doctor who understands
children's dental health. At the time when children had
toothache, parents have to travel to the crowded city center
for treatment. In response to such wishes from his own
community, and the repeated requests from parents of his
orthodontic patients, he and Dr. Hsu together established
“Andersen Pedodontic Center”. “Our mission is to create an
environment where parents can feel safe, children can experience joy
and doctors can provide the best possible care to children”, Dr. Hsu
said.

Newton's A

Dental education center

The constant dilema for successful dentists is the conflict
between time and need for continuing education. It's almost
a luxury to devote one's full attention to a full-day lecture
or a new book. Newton's A understands doctors' needs for
a more flexible and effective method of learning and has
turned Beethoven's excellent teaching materials to videos.
Combined with a mobile device, such as iPad or iPod touch,
one can learn orthodontics anytime and anywhere. This latest
utilization of technology has revolutionized the orthodontic
world.

Newton's A-Mobile Learning:
Orthodontic Podcast Encyclopedia + iPad

Dr. Chang is the first dentist to combine the three
seemingly distinctive but closely related courses, Damon
orthodontics, orthodontic
bone screws and assistant
training into easy viewing
educational presentation
videos. Using Mac's native
presentation software,
Keynote, he can instantly
record live narration with his
slides and turn his lecture
into an engaging movie.
Students can use these videos
as electronic notes, carry
them in their iPod or iPad

Flower-decorated ceiling is what children see during treatment.

wherever they are and review the content whenever they
want. Whether you are past, current or prospective students
of Beethoven, you can use these videos for course preview or
review to enhance the learning experience. Since the content
is digitalized and frequently updated, students won't have to
worry about being outdated once they purchase the course
videos.

Newton's A-Effective teaching tools:
Mac + Keynote

In addition to produce professional dental educational
podcast, Newton's A is also in charge of the design, execution
and maintenance of Beethoven's technical environment.
For example, recently the chairman of the premier teaching
hospitals in Taiwan came to visit Beethoven with his son-
in-law from the US. During the visit Dr. Chang performed
an out-patient surgery. Some trained assistants provided
clinical assistance to Dr. Chang while others took photos and
videorecorded the procedures in small segments. Immediately
after the surgery, assistants uploaded the patients' photos
and videos and organized them in Beethoven's standardized
patient record template, utilizing Mac's presentation software,
Keynote. So Dr. Chang then used data from the previous visits
as well as the procedures that just took place a moment ago
to demonstrate to the patient the treatment progress and
surgery process instantly. Followed by the presentation to the
patient, Dr. Chang used the same file to continue a further in-
depth discussion with the chairman.




The clinic is named after the famous children's book author,
Hans Andersen. The image design of the clinic is inspired
by Andersen's most famous fairy tales, the emperor's new
clothes, the little match girl and thumbelina. Dr. Hsu hopes
visiting the clinic can bring children not just the thought of
stinky smell or feary drills but also beautiful stories. Besides the
pleasant visual stimulants, the brushing station is designed at
three levels to fit the varying heights of children of different
development stages.

Andersen sees itself as the long-term guardian of children's
dental health. In order to closely monitor patients' growth, we

A case report as described may take several |
a week to complete in other institutions. With | IR
of proper technology, one can finish such task{ | | |
than 30 minutes.

This wonderful combination of Mac and Keynote
makes preparing case reports, producing educational
materials or presenting treatment progress to doctors,
assistants, patients or parents so easy and effective. The
built-in recording function allows presenters to record
voiceover as the slides advance so the audience can
better appreciate the content.

Newton's A- OrthoBoneScrew

Originated from Beethoven's clinical experiences,
Dr. Chang is leading a team of experts from academia
and engineering to develop an orthodontic mini
anchorage device, OrthoBoneScrew. The research and
development team include experts from University
of Indiana-Purdue's professor of Emeritus, Dr. Eugene
Roberts, Dr. John Lin and Dr. Lin Shan Jie from
National Central University in Taiwan. Our products
have improved over the last two years and received
positive feedback from orthodontists in Taiwan and
abroad. The combined use of bone screw and Damon
can significantly reduce extraction rates in borderline
surgical cases. Cases that traditionally require surgery
can achieve satisfactory results with the use of
orthodontic bone screws.

routinely take intra-oral, extra-oral photos and X-rays to make
sure we won't miss the first sign of an emerging problem at
a later stage. To achieve this goal, we use high quality digital
cameras and wireless memory cards to ensure fast and secure
data transmission. Mac's dual operating system allows us to
take advantage of both windows and Mac's functions.

Prevention is better than cure. This is particularly true
for parents battling with young children's cavity. In view
of this common challenge for parents, Andersen regularly
collaborates with local kindergartens to administer
supplemental fluoride. Parents can also play a strong advocate
for children's dental health by helping children develop
proper concepts and practices of dental hygiene.

Implant Center

Ortho-Implant combined treatment

In recent years Beethoven have seen a growing number
of adult patients seeking treatment for missing teeth. This
indicates a stronger need for esthetic appearance for adult
patients. However, this brings a new set of challenges for
orthodontists because the problems are far more complex
than creating ideal alignment. Patients often have periodontal
problems, multiple missing teeth and the reconstruction of
prosthetics or implant placement. Hence, Beethoven believes
providing adult patients a comprehensive treatment is our
new goal.

Traditionally adult dental treatment can be summarized in
two words, periodontics and prosthetics. However, in the era
of inter-disciplinary treatment, orthodontics and implantology
have become the new two pillars in this treatment structure.
Orthodontics can lay a solid foundation to suppor future
implant placement. Therefore, the establishment of the new
implant center is to provide a more comprehensive care to
our patients in our dental network.

In October, 2011 Newton Implant Center is established to
fulfill such needs that were not adequately met previous in the
Beethoven. Dental Group. The new Center marks Beethoven's
milestone in providing interdisciplinary treatment. Equipped
with the latest 3D technology, Newton now has the
capacity to provide diagnostic information on impaction
for orthodontic treatment, and bone quality assessment for
implant therapy. In addition, Newton also applies the latest
cloud technology to manage clinical data as well as provide
patient consultation and staff continuing education.




“None of these can be possible without my two great mentors”, said
Dr. Chris Chang. He contributed this recent shift of focus to the
inspirations by Dr. Homayoun Zadeh from USC and Dr. Kwang
Bum Park from UCLA. Dr. Homa is a strong advocate and
dedicated educator on promoting evidence-based implant
therapy. Since 2010 Beethoven and USC has collaborated to
annually provide a six-month international certificate course
to doctors in Taiwan. Armed with solid knowledge foundation,
Dr. Park, faculty of UCLA, CEO of Megagene, one of the
fastest growing implant cooperation and MIA, one of the
largest dental hospitals in Korea, inspired Dr. Chang with his
business management wisdom. After two years of immersing
himself in the learning of implantology from an orthodontic
perspective, Dr. Chang and many of the experts in these two
fields, all agree that implant-ortho combined treatment is the
future of dentistry. In order to promote the study and practice
of implant-ortho combined treatment, Dr. Chang, together
with world leaders in orthodontics and implantology, such as
Drs. Eugene Roberts, John Lin (#k4% % % #7), Fernando Vizcaya,
established International Association of Orthodontists &
Implantologists (AOI) in October, 2011. Beethoven's previous
orthodontic journal, News and Trends in Orthodontics (NTO),
is now changed to International Journal of Orthodontics &
Implantology (IJOI). As member of iAQI, one can view the
latest lectures of iAOI's consultants or read all issues of its
publications from the comfort of their home or when they are
on the go. Learning can never be easier.

“All we doctors do is aimed to provide the best possible care to our
patients”, Dr. Chang stresses. Based on this philosophy, the core
value of the Beethoven Dental Group is education. As medical
technology and innovation evolve, doctors need to constantly
renew their knowledge and skills through continuing
education. We hope doctors sharing the same commitment
to quality patient care and passion for learning can join iAO|,
the future of dentistry!
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Clinical e8ook

Implant Dentistry

A comprehensive collection of dental implantology
courses featuring popular topics from soft and hard
tissue management to the innovative Ortho-Implant
combined treatment. The interactive features of the
e-book format (supported by Apple's iBooks) make
learning more fun and engaging than ever. It is a must
read for any clinicians aspire to provide a high quality of
modern practice.

Amazing Discount
fora LIMITED TIME
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1J01'29 FEEDBACK FROM THE WORLD

Feedback on the Book "Orthodontics”

Dear Chris,
Exquisite! Inspirational! Innovative! Elegant! Thought provoking! Just received and
cannot find adequate words to describe! Only needs your autograph to be complete.

Looking forward to the digital version, especially with regard to a cutting edge teaching
platform.

More congratulations and Warmest hugs!

Dear Chris,

Today | received your book. | order it in Amazon on Monday and got it today in
México city. Congrats! It looks excellent! | am anxious to start reading it. The only
thing is missing...Your autograph!

. , o,
Best regards amigo, Nasib Neaiiy Deatuet
- Mexico

Hello Professor,

Hope all is well!l Just purchased the book (7 of 3 left). It is a great day and | will
also purchase a lottery ticket since | lucked out getting my hands on a copy of
your book! Please tell Shufen hello for me.

Your friend and student, Karla Thompson Searte %ﬁ}éffwt

DDS, Ortho Smile 360 in Encino, CA

s

Hi Chris,

Finally we received your amazing book! Elena and | are practicing
a lot as you can see in the pictures, we have found that bigger
screws are better....

Thank you very much for this fabulous book and for sharing your
knowledges with everyone. Very lucky to have you and Shufen with !_ ;

'F

us in the Progressive. ,, !
i %7{7;2@ and. ﬂa’({ .-:-_'.__"'
Big hug ‘ —
Spain -




FEEDBACK FROM THE WORLD

Feedback from the Keynote Workshop

My life has leveled up after I met “Keynote.” To be honest, | had been an die-hard fan of Powerpoint.
However, my life has leveled up after | met “Keynote”. The amazing functions of Keynote has helped my life
dramatically. As a student of a business school, any single presentation could be our stage of opportunities.
Therefore, how can we make these single chances brilliant is considerable. The most treasurable thing of
Keynote is that it can create magics with a very easy way. For instance, “Inspector” function can almost build up
every effects and transi ons of slides. Unlike the old Powerpoint sofware, it takes you
a lot of time to make good slides. Keynote, the masterpiece of the Apple, tells you
what is the ultimate “quality.” | really appreciate that | had learned Keynote from Dr.
Chang. After many presentations in my business school, | realized that my slides are
different from others. And also, | have gained a lot of confidence from creating slides
by Keynote. | feel like | am a creator when i am using those incredible functions. This
is how an encouraging thing in the life, isn't it?

Thank you for enlightening me, Dr. Chang. ()/(Zy /// 7

Hult International
Business School, San Francisco, USA

Inially, I was a common undergraduate. Due to Keynote, my view of life has been
broadened. Now, | am somewhat unigue.

Last summer, | was advised to attend a Keynote Workshop. Originally, the first
image of Keynote was “what’s that?” Why did | have to spend time learning a kind of
Powerpoint | had already known? Without doubt, these thought vanished into thin
air as sudden as lightning. If my memory serves me right, the first time | used Keynote
taught by Newton's A, | was deeply fascinated by it. Not only Keynote is delicate,
but the way to use it is a lot simpler than Powerpoint. For instance, | can search any

picture I want on the Internet and drag it directly into Keynote without downloading

it. Additionally, removing pictures’ backgrounds called keyer effects is much easier with Keynote than
traditional Photoshop. In Keynote, we just need to use the “alpha” functions so that backgrounds of pictures
can be removed. Nonetheless, the most impressive function is that we can drag video files directly into
Keynote. It makes my presentation with higher quality with such cool and convenient functions.

It didn't until one time | had a presentation with Keynote that | more certainly sured my skill of
presentation has improved exponentially. No sooner had | stood on the stage appealing techniques learned
by Newton's A and especially Dr. Chang than all | felt was my classmates’ curious and admiring look. After
the presentation, a great number of them came to me asking how to do that. Instantly, all that comes into
my brain was a full of confidence and appreciation as well. | know that every applause, every “wow” sound,
classmates admiring me and more confident | becoming have to be credited to Newton's A and Dr. Chang’
s solid and useful training. As a result, | can have an indispensable ability just when I am a college student.

National Taiwan University, Taiwan

1JOI 29




1J01'29 FEEDBACK FROM THE WORLD

Feedback from the International Damon &
OBS Workshop

Dear Chris,

It was wonderful to be at this international workshop to learn simple and
powerful things that, when | think of them, will revolutionize my orthodontic

practice. This is true progress in the way it is turning the difficult into easy.
This is the best I've ever attend to since 2001 when | took my first Ortho course. |

love those little tips that you share and that will make the big difference. This
sharing also point out how humble and transparent you are.

It could be already enough but there was more than Ortho to learn. | was
inspired by your system organization both in clinic and at Newton's A. And
this Keynote course is more than | could expect.

Overall for me it was a mind-opening experience. As | already told you |

want to be part of your journey. You awaken some dreams in my mind. Now |
have to think and work!

Thank you, thank to "mummy Sabrina" and thank to all your dedicated
staffll

Your African friend Sabi ity Dl DBt ng””’”””

Benin

Dear Dr. Chris Chang,

| registered to attend your International Damon and OBS Workshop 2012 after
hearing the presentation you gave in UCLA Conference in Maui, Hl.

| can only say that the Workshop exceeded my expectation and it was truly
amazing. Lectures by the world class orthodontists (Dr. Chris Chang and Dr. John Lin),
and wealth of knowledge from your many years of dedication, wisdom, and clinical
experiences were evident through the cases you presented. | am also very much
appreciative of the opportunity to observe you actively and effortlessly practicing
what you teach through the chair-side observation session held in your very busy
practice.

First, as an innovative educator, you encouraged us to be innovative. Second, you e T
taught us your system and showed us tools in Damon and OBS for us to succeed and ﬂ hn fg g

duplicate it in each of our own practices. DDS, MAGD Cupertino,
California USA

Third, you motivated us to continue to continually improve the system. Personally,
I am very grateful and thankful for these three pieces of advise you gave to us.

You have inspired me to learn more. Your eBooks, IJOI, and Podcast Encyclopedia
have helped me to continue to study and digest what | learned from you. -

Respectfully,
P.S. I'am looking forward to your presentations in USC Periodontal and Implant
Symposium and Damon Forum 2013.

100
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Jack Chiang, DDS MAGD, Pullman Family Den stry PLLC
Pullman, WA USA

Dear Chris,

Happy new year! | believe you will be healthy and prosperous in 2013.

| have a request to you. One of my faculty, Dr. Young Chae Cho, wants to
be a leader in Orthodontics in our group.

So | told him to learn your concept of orthodontic treatment. If you teach
him everything in detail, he can guide Korean dentists to be a member of
iAQlI.

As a matter of fact, Korean dentists in our group including me, do quite
well in implant treatment, but have not enough knowledge in Orthodontics.

| hope your concept of Orthodontic treatment can be penetrated
throughout our treatment planning.

He said he can go any week of March, and can stay one whole week.

Can you guide me which week is best for you? If you have a course for
foreign dentists, it will be perfect for him.

Best regards, KB

e R R
«;'/{{(3(1/5/ ((/)jlmz (p/)ﬂ/%

Director, MIR Dental Network, Korea
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| nternational

A ssociation for

O rthodontists &

/ mplantologists

For more information on benefits and
requirements of iIAOI members, please visit
our official website: http://iaoi.pro.

Join the iAOl,
the future of dentistry!

How to join iAOI?

Certified members of the
Association are expected to
complete the following three
stages of requirements.

1. Member

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

2. Board eligible

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

*International Journal of Orthodontics & Implantology (1JOI) is the official
publication of International Association for Orthodontists & Implantologists (IAQI).

The exam is one hour and
the next session will be held on
June 23, 2013, Taiwan Academy
of Banking and Finance Building,
Taipei, Taiwan.

3. Diplomate

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

Ambassador

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

Made with [Books :u.lil

The most Completed dentist
‘ database in the world

App of the Best

BDE — Beethoven Dental Encyclopedia & ree

Beethoven Dental Encyclopedia offers professional orthodontic and
implant video courses. Members can watch the latest dentistry treatment,
at their own pace, from the comfort of their home. All courses are
instructed by world famous speaker, Dr. Chris Chang. This step-by-step
practical course will make your learning an informative and fun
experience. You can also have access to International Journal of
Orthodontics and Implantology from the App.

[ App Store

EEEEEL‘IBEI
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1. Go to App Store 2. "Sign in" with your Apple ID. 3. *Create Apple ID*if 4. Search for "Beethoven 5. Click ‘FREE*
on your device you doryl have one Dental Encyclopedia.

8. Sign in with the account and password provided by
Mewlons'a Ing.

Account : guest
Password : guest

And enjoy for the free content

in our paid video or medical
I app@newtonsa.com.tw for

6. Click "INSTALL APP." 7. Once downloaded, click
'‘BOE" to launch the app




will share everything you need to know about the com-
bined use of the latest Damon system and orthodontic
-Damon Q bone screws in just 56 sessions.

- I"| r I Voiced version in Chinese
ver |

-Excellent Finishing 1~3

‘ From beginners to advanced clinicians, Dr. Chris Chang

| Want to stand out in the fierce compe-
tition of private practice? The combo
features the assistant training pro-
gram you always dream of as well as
-E-consultation: informative patient consultation mate-
Ortho, Pedo, Implant rials. All is ready to be used in your
' clinic today!

-Assistant : S

33 sessions of clinical discussions
on the most current and practical
topics in implant dentistry, facili-

ALle 2T LA e tated by Dr. Chris Chang.
(Voiced in Chinese)

Awesome combo @ ©

Chinese-version combo @ ©

Buy 00 . AREED
for ’F rw W For purchase, contact

info@newtonsa.com.tw,
Download free and paid
content by BDE (Apple app).




Orthodontics Hard Copy & e-Book

Beethoven Dental Group, based in Hsinchu, Taiwan, has are published in IWOI. By popular demands a special se-
been serving our community since 1998, In additional to providing lection of these cases, Orthodontics, 1S now available in
comprehensive, patient-centered care. Beethoven continues to hard copy and electronic (iBooks) edilion. Besides well-
transcend itself by delivering dental training courses, engaging in documented treatment process and analysis, Orthodon-
clinical research and regularly publishing world-class journal, Inter- tics is also the world's first interactive arthodontic e-text-
national Journal of Orthodontics and implaniology (1J01) book. Once opening this book, your understanding of or-

Over the years many complex and excellently finished cases thodontics will never be the samel

¢ Use Multi-Touch Technology & Interactive Learning Ul GEECE
X ay Y rteriace

-} - Rich audio/visual aids-Videos/3D Imaging m

h- Enable highlights, flashcards Qs G

Summary and Dulzm
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Orthodontics Vol.l+ Vol.ll
Orthodontics u
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Amazfﬂg ﬂIﬁcmm
 Tel: +886-3-573-56

@ Available on the = o )
iBookstore ¥4 Beautiful Layout g4 Intuitive 4 Interactive

Newton's A, Inc. Email: rta@newtonsa.comtw  hitp'www orthobonescrew com
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Beethoven Den!
The world'’s first orthodontic e-textbook
Made with iBooks Author " ——

orthodomies

The most Completed o
database in the world

e-Book of the Best

! Beethoven Dental Group, based in Hsinchu, Taiwan, has been serving

' our community since 1996. In additional to providing comprehensive,

patient-centered care, Beethoven continues to transcend itself by

delivering dental training courses, engaging in clinical research and

regularly publishing world-class journal, International Journal of
Orthodontics and Implantology (1JOI).

f«val!able on the
=) iBookstore

Orthodontics mlc

Over the years many complex and excellently finished cases are
published in IJOI. By popular demands a special selection of these cases,
Orthodontics, is now available in hard copy and electronic (iBooks) edition.
Besides well-documented treatment process and analysis, Orthodontics is
also the world’s first interactive orthodontic e-textbook. Once opening this
book, your understanding of orthodontics will never be the same!

Buy Book

S

) Manual - Step by Step
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1.Launch "iBooks® app 2. Click "Store” 3. "Sign In" with your Apple ID. 4. *Create Apple ID"if 5. Search for "Orthodontics.”

on your iPad. you don't have one.

8. Once downloaded, click "Orthodontics” to launch
the e-book and enjoy the awesome conlent!

If vou have any guestion, or are Interested in our
meadical products, conlact app@newtonsa.com.tw
for more information

6. Click the book's icon. 7. Check the price and
click “BUY BOOK."

hftpoiiveww, ortbiabo
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Anytime

Come & Learn
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For comfort & retention of
elastic chain

For lever arm to solve
impacted tooth

Easy hygiene control
& extra attachment

Order information N

info@newtonsa.com.tw
www.orthobonescrew.com +886-3-5735676




“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 Jin-Jong 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 Steffens, Oklahoma, USA

“Dr. Chris Chang's innovation eBook is at the cutting edge of Orthodontic Technology...
very exciting!” Dr. Doraida Abramowitz, Florida, 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
Orthodontics ¢ j
“I am awed by your brilliance in simplifying a complex
problem.” Dr. Jerry Watanabe, California, USA

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

’

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

Chris Chang &
W. Eugene Roberts

D Ehrisigayvelallecturelont@ntho-implant
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