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JDO 73 CASE REPORT

Skeletal Class | Malocclusion with Severe Crowding
and Anterior Crossbite Treated with
4 First Premolar Extractions

Abstract

History: A 19yr-6mo-old female presented with chief complaints of severe crowding and an anterior crossbite.

Diagnosis: The skeletal Class | malocclusion (SNA, 83.5°; SNB, 85°; ANB, -1.5°) was associated with severe crowding (> 7 mm) and
an anterior crossbite. The Discrepancy Index was 12.

Treatment: Bilateral maxillary and mandibular first premolars were removed to gain space for relieving the crowding and
retracting the anterior segment to correct the anterior crossbite. A Damon® system appliance with passive self-ligating brackets
was applied to correct the dental malocclusion after extracting four premolars.

Results: Improved dentofacial esthetics and occlusal function were achieved after treatment. The Cast-Radiograph Evaluation
score was 24, and the Pink and White esthetic score was 2.

Conclusions: This case report demonstrates the use of passive self-ligating appliances and open coil springs to resolve an anterior
crossbite and severe crowding. Furthermore, the application of Class Il elastics during the closure of extraction spaces corrected the

proclination of the upper anterior teeth. (J Digital Orthod 2024;73:4-18)

Key words:

Skeletal Class I, proclined anterior teeth, anterior crossbite, passive self-ligating brackets, Class Il elastics, first premolar extraction

The dental nomenclature for this report is a

modified Palmer notation with four oral quadrants:

upper right (UR), upper left (UL), lower right (LR), and
lower left (LL). Teeth are numbered 1-8 from the
midline in each quadrant.

Introduction and Etiology

Bimaxillary crowding with a Class | molar
relationship is a prevalent issue throughout the
Asian population.” Crowding not only affects
appearance but can also contribute to periodontal
problems due to challenges in maintaining oral

hygiene. Extracting four first premolars is an efficient
way to relieve bimaxillary crowding,2 but other factors
such as facial profile, lip protrusion, and mandibular
plane angle must also be taken into consideration.

Managing torque control, which involves
maintaining the desired axial inclinations of teeth,
can be challenging when closing extraction spaces.
This case report outlines the treatment of
bimaxillary crowding using extractions, and details
effective torque control measures for retracting the
maxillary incisors.




Skeletal Class | with Severe Crowding and Anterior Crosshite Treated with Four 4s Extraction JDO 73

Tsung Hsiu Yang,

Training Resident, Beethoven Orthodontic Center (Left)
Yin Hein Duan,

Lecturer, Beethoven Orthodontic Center (Center left)
Chris H.Chang,

Founder, Beethoven Orthodontic Center

Publisher, Journal of Digital Orthodontics (Center right)
W. Eugene Roberts,

Editor-in-Chief, Journal of Digital Orthodontics (Right)

Diagnosis The plaster casts revealed severe crowding (> 7 mm)

(Fig. 3). The radiographic documentation of the
A 19-year-old female presented for orthodontic malocclusion includes a lateral cephalometric film in
consultation with chief complaints of anterior crossbite centric occlusion (Co) (Fig. 4), a panoramic
and crowding (Figs. 1 and 2). No contributing medical radiograph (Fig. 5), and temporomandibular joint
or dental histories were reported. (TMJ) views (Fig. 6). There were no signs nor

symptoms of temporomandibular dysfunction. The

N

M Fig. 1: Pre-treatment facial and intraoral photographs
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M Fig. 2:
Pre-treatment photograph shows anterior crossbite and an
edge-to-edge incisor relationship.

M Fig. 3: Pre-treatment dental models (casts)

American Board of Orthodontics (ABO)
Discrepancy Index (DI) was 12 as shown in the
subsequent Worksheet 13 Cephalometric analysis
was summarized in Table 1.

Facial:

- Convexity: concave (G-Sn-Pg, -3°)

M Fig. 6:
- Lip protrusion: Within normal limits (WNL) (upper/ Pre-treatment transcranial radiographs of the temporo-
} . mandibular joints (TMJs) are shown, from the left: right TMJ
lower lips were -2 mm/0 mm to the E-line.) closed, right TMJ open, left TMJ open, and left TMJ closed. The

mandibular condyles are outlined in blue.
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Skeletal: - Upper incisor: protrusive and proclined (UT-NA, 6

mm; U1-SN, 115.57)
. Skeletal Class I (ANB, -1.5°), normal maxilla (SNA,

83.5%), and mandibular prognathism (SNB, 85°)

Lower incisor: WNL (L1-NB, 4 mm; L1-MP, 90.5°)

- Mandibular plane angle: Normal (SN-MP, 297

- Overjet/overbite: 0 mm/0 mm (edge-to-edge)
FMA, 22°)

- Severe crowding (> 7 mm)
Dental:

. . _ - Anterior crossbite (UR2 and UL2)
- Molar relationship: Class | on both sides

Treatment Objectives

1. Correct the anterior crossbite and the edge-to-

CEPHALOMETRIC SUMMARY edge relationship of UTs.
PRE-TX  POST-TX DIFF.
SKELETAL ANALYSIS 2. Relieve the severe crowding.
SNA® (82°) 83.5° 82.5° 1° ,
3. Retract and retrocline UTs.
SNB* (80°) 85° 84° 1°
ANB® (2°) -15° -15° 0 4. Achieve a desired profile.
SN-MP* (32°) 29° 30° 1°
FMA® (27°) 22° 23° 1 Treatment Plan
DENTAL ANALYSIS
U1TO NA mm (4mm) 6 5 1 According to Chang’s Extraction Decision Table
U1TO SN° (104°) 115.5° 1o° cse (Table 2), extraction is the first choice for a case
. - N
L1 TO NB mm (4mm) 4 : 3 VYIth flared cenj[ral incisors a.n.d severe crowding.
L . . Since the patient was willing to have teeth
L1 TO MP* (90°) 90.5 78 125
extracted, UR4, UL4, LR4, and LL4 were scheduled
FACIAL ANALYSIS f . . . .
or extraction prior to active treatment in order to
E-LINE UL (-1mm) 2 3 1 create enough space to relieve the anterior
2 LI L fouir) v E 2 crowding and retract the flared anterior teeth.
9%FH:Na-ANS-Gn (56%)  56.5% 55.5% 1% Closing the extraction space by retracting the
Convexity: G-Sn-Pg (13°) e 0° e anterior segment would also lead to the retraction

of the lips. To correct the anterior-posterior

S S relationship between the maxillary and mandibular
M Table 1: Cephalometric Summary

dentitions, the use of Class Il elastics was
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indicated.> To correct the anterior crossbite, open
coil springs were planned to be introduced for

Ext Non Creating spaces between Uls and U3s.
1. Profile Protrusive Straight
: Treatment progress

2. Md. angle High Low

3. Bite Open Deep The treatment progress is documented from the

4. Ant. inclination Flaring Flat right buccal, frontal, left buccal, upper occlusal, and

5 Crowding s Noiie lower -occlusal wevys, respec.uw-ely (Figs. 7-1); the
archwire sequence is shown in Figs. 7 and 8.

6. Decay/missing Present ?

7. P't perception Ok No Before active orthodontic treatment, the patient

8. Etc... was referred to have UR4, UL4, LR4, and LL4
extracted. A Damon Q@ fixed appliance self-ligating

W Table 2: Chang’s Extraction Decision Table (PSL) brackets featuring 0.022-inch slot and passive

0.014-in Damon CuN:iTi 0.014-in Damon CuNiTi 0.14x0.25-in Damon CuNiTI

Treatment progress from the maxillary occlusal view is shown in months (M): OM, 2M, 6M, 10M, 14M, 18M, with archwire specifications
provided in grey boxes.
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0.014-in Damon CuN:iTi 0.018-in Damon CuNiTi

= 5V
- ,

-

T

M Fig. 8:
Treatment progress from the mandibular occlusal view is shown in months (M): OM, 2M, 6M, 10M, 14M, 18M, with archwire specifications
provided in grey boxes.

M Fig. 9: Frontal view of the treatment sequence is shown in months (M):OM, 2M, 6M, 10M, 14M, 18M.




JDO 73 CASE REPORT

M Fig. 11: Left buccal view of the treatment sequence is shown in months (M): OM, 2M, 6M, 10M, 14M, 18M

self-ligating (PSL) brackets, and all designated torque brackets were chosen for Uls and high-

archwires and orthodontic auxiliaries were included. torque brackets were chosen for U3s. A 0.014-in
CuNiTi archwire was engaged on the upper arch.
At the start Of the treatment, the braCketS were Two open coil Springs were p|aced between Uls and

bonded on all upper teeth except for U2s. Standard- U3s on both sides to create space.
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Following a month of space opening, sufficient
space for the U2s was successfully attained, so the
open coil springs were subsequently taken out.
The lower dentition was also bonded with PSL
brackets. Standard-torque brackets were placed on
the lower incisors, while high-torque brackets were
placed on the lower canines.

By the 6t month, the anterior crossbite on both

WFig. 12 T sides were successfully corrected, and the
Space consolidation with power tube from UR2 to UL2 in

17th moth

M Fig. 13: Post-treatment facial and intraoral photographs
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Superimposed cephalometric tracings show the dentofacial changes after 19 months of active treatment (Pre-Tx: black; Post-Tx: red). The
tracings are superimposed on the anterior cranial base (left), maxilla (upper right), and mandible (lower right). See text for details.

alignment of both arches was achieved with
progressive 0.014x0.025-in CuNiTi and 0.017x0.025-in
TMA archwires. In the 10t and 11th months, more
rigid 0.016x0.025-in SS archwires were employed in
the maxillary and mandibular lower arches for the
remaining space closure.

To close the extraction spaces, four-ring power
chains were applied bilaterally, from U3s to U6s in
the maxilla. Simultaneously, Class Il elastics (Fox, 1/4-
inch, 3.5-0z; Ormco) were applied bilaterally from
U3s to Les and L7s.

In the 17th month, black triangles were noted
interproximally between the four upper incisors.
Interproximal enamel reduction (IPR) was

performed from UR2 to UL2 in the 17th month (Fig.
10) and from LR3 to LL3 in the 18t month of
treatment, respectively. Figure-of-eight ties were
subsequently applied in both arches.

Following 19 months of active treatment, the
removal of all fixed appliances took place.
Subsequently, post-treatment records, including
casts, photographs, as well as panoramic and lateral
cephalometric radiographs, were obtained. (Figs.
13-17).

Result Achieved

The severe crowding and anterior crossbite were
successfully corrected after 19 months of active
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M Fig. 15: Posttreatment cephalometric radiograph

treatment (Fig. 13). The extraction spaces were fully
closed, and the canine and molar relationships
were corrected to Class | relationships.

The superimposed cephalometric tracings
illustrate that the axial inclination of the upper
incisors (U1-SN) decreased 5.5° after treatment
(115.5° to 1019, but the lower incisors (L1-MP) were
unavoidably tipped lingually due to space closing.
(90.5" to 78°) (Fig. 14;Table 1).

The upper and lower lips were both retruded
following the retraction of the anterior segments.
The mandibular plane angle (SN-MP) was well-
maintained. The Cast-Radiograph Evaluation (CRE)
score was 24 points, as shown in the
supplementary Worksheet 2.2 The Pink and White
dental esthetic score was 2 points (Worksheet 3)./
The patient was pleased with the final result.

M Fig. 17: Posttreatment dental models (intraoral scanning)

Retention

After the fixed appliances were removed, two
ESSIX® (Dentsply Sirona, Harrisburg, PA) overlay
retainers were provided to retain the alignment of
the dentition. Fixed retainers were also placed
from UR2 to UL2 on the upper arch, and from LR3
to LL3 on the lower arch to prevent the crowding
from relapsing.
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Discussion

Extraction or Non-extraction

The primary issue for this patient was
overcrowding in the anterior teeth. The patient
presented with a concave profile, flared anterior
teeth, and severe crowding exceeding 7 mm.
Following Chang's Extraction Decision Table (Table
2), a treatment plan was devised, which involved
the extraction of all four first premolars to alleviate
the crowding and facilitate the retraction of the
anterior teeth, aiming for an optimal esthetical and
functional outcome.

Brackets torque selection: Consider Class Il
elastics and space closure.

High-torque brackets were selected for the upper
and lower canines to prevent their roots from
striking the buccal cortical bone and causing
problems related to space closure.

The initial condition of the U1s was proclined and
protruded, whereas the L1s were initially flat. To
address the proclination of the U1s and the flat L1s,
Class Il elastics were employed during the closure
of the extraction spaces. This approach aimed to
retract and recline the U1s while also flare out the
L1s. Taking the available mechanics into
consideration, standard-torque brackets were
selected for both the upper and lower incisors to
achieve the aimed effects.

However, upon reviewing the posttreatment
cephalometric radiograph, it was observed that
during the first premolar extraction space closure,

the lower incisor angle (L1—MP) decreased
excessively (90.5° to 78°), which was less than ideal.
If we were to reconsider the treatment plan, the
use of high-torque brackets for the lower incisors
might have been a more suitable choice.

Alternatively, introducing Class Il elastics at an
earlier stage could also be considered. If Class |l
elastics were introduced earlier, the mechanics
could cause further flaring of the lower anterior
teeth and simultaneously straighten the upper
anterior teeth.

Anterior crossbite correction

Anterior crossbite is a malocclusion characterized by
the maxillary anterior teeth being positioned lingually
in comparison to the mandibular anterior teeth. In the
current case, the patient’s anterior crossbite resulted
from insufficient space in the maxilla to
accommodate the upper lateral incisors.

Following the extractions, brackets were bonded
on all upper teeth except for U2s. To create space
for U2s, an open coil spring was introduced
bilaterally between U1s and U3s. It is advisable to
leave U2s unengaged from the archwire during
this space-opening phase to allow them to
remain as free bodies. Once sufficient space was
created by the open coil spring, the U2s were
bonded and engaged with the archwire for
alignment and leveling.

Black triangle management

Interproximal reduction (IPR) of the enamel is a
common technique used in orthodontic
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treatments to create additional space for
alignment.219 Followed by space consolidation
with power tubes, IPR helps increase the length of
interproximal contacts and reduces the presence
of black triangles.

In this case, since a black triangle was observed, IPR
was carried out to enhance both alignment and
esthetics. Figure-eight ties were applied on both
arches in order to maintain space consolidation
between the anterior teeth.

Conclusions

This Class | malocclusion, complicated by severe
crowding, an anterior crossbite, and protruding
anterior teeth, was successfully treated to a
pleasing result. The decision on whether to extract
or not was guided by Chang's Extraction Decision
Table, which provided a well-defined and
structured guideline. In cases involving extractions,
torque selection is a pivotal factor influenced by
various considerations, which plays a crucial role in
achieving a successful outcome.
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Discrepancy Index Worksheet

TotAL D.I. SCORE 1 2 LINGUAL POSTERIOR X-BITE

OVERJET 1 pt. per tooth Total =
[ o ]

0 mm. (edge-to-edge)

1 -3 mm. = 0 pts. BUCCAL POSTERIOR X-BITE
3.1-5mm. = 2 pts. -
ERE p— _ 3 pts. 2 pts. Per tooth Total =
7.1 -9 mm. = 4 pts.
> 9 mm. = S pts. CEPHALOMETRICS  (See Instructions)
Negative OJ (x-bite) 1 pt. per mm. Per tooth = ANB > 6° or < -2° = 4 pts.
Total = Each degree <-2° x 1 pt. =
Each degree > 6° x 1 pt. =
OVERBITE SN-MP
0 -3 mm. = 0 pts. R
3.1-5mm. = 2 pts. > 38 =2pts.
5.1 -7 mm. = 3 pts. o _
L Each > 2pts. =
Impinging (100%) = 5 pts. ach degree > 38" x 2 pts
<26° =1 pt.
Total - III Each degree < 26° x 1 pt. =
ANTERIOR OPEN BITE I'to MP =99 =1pt
0 mm. (Edge-to-edge), 1 pt. per tooth Eachdegree>99"__ x1pt. =

Then 1 pt. per additional full mm. Per tooth

Total = III

THER I i
LATERAL OPEN BITE OTHER  (See Instructions)
Supernumerary teeth x 1 pt.
2 pts. per mm. Per tooth Ao of et Tecth o

Total = III Anomalous morphology X2 pts. =

Impaction (except 3w molars) X2 pts. =
CROWDING (only one arch) Midline discrepancy (> 3mm) @2pts. =
1-3mm. _ 1 pt. Missing teeth (except 3 molars) ___ x I pt. =
3.1-5mm. = 2 pts. Missing teeth, congenital x2pts. =
5.1 -7 mm. = 4 pts. Spacing (4 or more, per arch) x2pts. =
> 7 mm. = 7 pts. Spacing (Mx cent. diastema >2mm) @ 2 pts. =

Tooth transposition X2 pts. =

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

Addl. treatment complexities X2 pts. =
OCCLUSION Identify:
Class I to end on = 0 pts.
Endon Class I or III = 2 pts. perside____ pts,
Full Class II or III = 4 pts. perside _____ pts. Total = III
Beyond Class [T or IIl = 1 pt. permm.___ pts.
additional

Total = III
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Cast-Radiograph Evaluation Occlusal Contacts

8

Total Score: | 2/

Alignment/Rotations

3

Bucca Surface

L "o R

6 Lingual Surface
Occlusal Relationships

1 1 0
1 1
1YY
R e L L ne R J-{Ag
R ‘ L
Buccolingual Inclination Interproximal Contacts
4 0

R MX L L Mo R

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

Total Score =

2

1. Pink Esthetic Score

Total =

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

Total =

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion
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highly praised by doctors for its simplistic design, low failure rate and excellent quality. OBS is your
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¥ 4-way Rectangular Holes ,%a

For lever arm to solve impacted tooth

Double Neck Design

Easy hygiene control & extra attachment

Made in Taiwan

wel
Titanium Higher biocompatibility*
1.5 [ 1.5X8mm

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

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

* TADs made of Ti alloy have a lower failure rate compared to SS when placed in thin cortical bone. These results are consistent with a biocompatibility-related tendency for less bone resorption at the bone screw interface.
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JDO 73 CASE REVISITED

Pseudo-Class lll Malocclusion in an Adolescent
Treated with Mandibular Bone Screws and Bite
Opening to Enhance Late Maxillary Growth

Abstract

History: A 12-year-old female presented with a chief complaint (CC) of anterior crossbite.

Diagnosis: Skeletal Class Ill (SNA, 77.5°; SNB, 82°; ANB, -4.5°) relationship in centric occlusion (Co) was associated with midface
deficiency, crossbite of the entire dentition except the molars, and lingually inclined lower incisors (L1 to MR, 75.5°). The
Discrepancy Index (DI) was 28.

Treatment: Bone screws were placed in the mandibular buccal shelves to retract the mandibular arch. To enhance adolescent
maxillary growth, the bite was opened at the start of treatment with posterior bite turbos, and Class lll elastics were applied.
Left posterior crossbite was corrected with cross elastics. Lower arch retraction was limited by soft tissue impingement in the
retromolar area.

Outcomes: After 25 months of active treatment, a near-ideal profile and occlusal alignment was achieved. The Cast-
Radiograph Evaluation (CRE) was 19. Pink and White esthetic score was 0. There were two discrepancies from ideal: crossbite of
the upper left second molar, and excessive lingual inclination of lower incisors (66.5°).

Conclusions: This case report demonstrated the use of OrthoBoneScrew® (OBS) to resolve skeletal Class Ill malocclusion in a
growing adolescent. Class Il elastics in addition to bite opening for removal of incisal constraint resulted in enhanced anterior
growth expression of the maxilla. A single phase of treatment in the early permanent dentition efficiently resolved a difficult
skeletal Class Il malocclusion. (J Digital Orthod 2024,73:26-44; reprinted from J Digital Orthod 2021,61:4-22)

Key words:

Pseudo-Class Ill, anterior crossbite, late maxillary growth, passive self ligating brackets, mandibular buccal shelf, bone screws

overdeveloped; and (c) dental, due to ectopic
palatal eruption of maxillary incisors or the early loss

Introduction

of lower deciduous molars.> Class Ill malocclusions
of dental origin often involve a substantial
functional shift of the mandible to achieve posterior
occlusion, so they are defined as pseudo-Class IIl.4°

Class lll malocclusion is defined by Angle' as a
condition in which the relationship of the jaws is
abnormal. Compared to normal, all mandibular
teeth occlude more mesial by the width of one

bicuspid or more. About 5% of ethnic Chinese
adolescents are affected by Class Ill malocclusion.?
Etiology is classified as (a) functional, which is
associated with abnormal tongue placement or
neuromuscular conditions; (b) skeletal, when the
maxilla is underdeveloped and/or mandible is

When the mandible is closed in centric relation (Cg),
the incisors often show an end-to-end relationship,
and molars are Class I. When the mandible shifts
anteriorly to achieve full posterior occlusion, the
molars shift into a Class Ill occlusion. Pseudo-Class |l
malocclusion is usually amenable to conservative
orthodontic treatment.®
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Pseudo-Class Il patients with good growth
potential are candidates for early intervention.
Typically, the bite is opened and incisal angulations
are corrected to resolve the anterior crossbite.?/*
Adolescents with midface deficiency may also

benefit from eliminating restraints to maxillary
growth. A 5-year cohort study’ was conducted on
25 young Chinese patients with pseudo-Class Il
malocclusion treated to a stable result with a 2x4
appliance during mixed dentition. However, 20% of

M Fig. 1: Facial and intraoral photographs at 9y11m
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the sample required a second phase of
comprehensive fixed appliance therapy, which may
be viewed as a psychological and/or financial
burden. Introduction of temporary anchorage
devices (TADs)!© provided the option for retraction
of the entire lower arch. An additional advantage for
resolving anterior crossbite during the growing
years is facial growth to help resolve the skeletal
discrepancy. Enhancing the potential for maxillary

growth is a particularly important strategy for
pseudo-Class Il patients with midface deficiency.

History and Etiology

A relatively immature 9yr-11mo-old female sought
orthodontic consultation for an anterior crossbite. Her
facial profile was unesthetic due to both midface
deficiency and mandibular prognathism (Fig. 1). No
contributing medical or dental history was reported.

W Fig. 2: Pre-treatment facial and intraoral photographs at 12y9m
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Clinical examination revealed a concave facial profile,
lower lip protrusion, anterior crossbite, and lingual
crosshite of left molars. Buccal segments were Class |
on the right and Class Ill on the left. An edge-to-edge
incisal relationship was noted when the mandible
was guided to Cg. Intraoral examination revealed all
primary molars and both primary upper canines were
present. Early intervention therapy with 2x4

M Fig. 3: Pre-treatment panoramic radiograph

appliances or rapid palatal expansion (RPE) was
proposed, but the deep Curve of Spee and anterior
deepbite suggested that a second phase of
orthodontic therapy would be required. To control
the financial impact, the family preferred only one
phase of treatment: comprehensive management
after the permanent buccal segments erupt.

The patient was recalled three years later at 12y9m
of age for a follow-up orthodontic evaluation (Fig.
2). The malocclusion remained stable as the buccal
segments erupted. Overjet was -3mm, overbite
was 6émm, and there was a full-cusp-Class I
relationship in Co. In Cg, the incisors were end-to-
end with asymmetric buccal segments: Class | right
and end-on-Class Il left. There was no significant
crowding in either arch.

Panoramic (Fig. 3) radiography was within normal
limits (WNL). Lateral cephalometric radiographs (Fig.

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

4) revealed decreased inclination of the incisors in
both arches and a relatively straight profile when
the patient was in Cg. The decreased SNA angle
(775°) contributed to midface deficiency. Some
maxillary growth potential was expected, so
comprehensive orthodontic treatment was
indicated to correct the anterior crossbite (Fig. 5).

Diagnosis

Facial:
+ Facial Convexity: Concave (-3° G-Sn-Pg’)
* Lip Protrusion: Retrusive upper and protrusive
lower lip (-2.5mm/1mm to the E-line)
Skeletal:
+ Sagittal Relationship:

- Mild Skeletal Class Ill at Co (SNA 77.5°, SNB 82°,
ANB -45°)

- Skeletal Class | at Ck (ANB -1°)

+ Mandibular Plane Angle: WNL (SN-MP 33.5°,
FMA 265°)

Dental:

+ Occlusion: Class Ill molar relationship
+ Overjet:-3mm

« Lower incisor: Retrusive (L1-NB 1.5mm), decreased
axial inclination (L1-MP 75.5°)

« Crossbite: All teeth except left molars

American Board of Orthodontics (ABO) Discrepancy
Index (DI): 28.

Treatment Objectives

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

3. Encourage growth of the maxilla with passive
self-ligating (PSL) appliances and Class Ill elastics.

4. Protract the upper incisors and retract the lower
incisors to correct anterior cross-bite.

5. Optimize occlusal contacts with archwire
finishing and posterior vertical elastics.

Treatment Plan

The objective for full fixed appliance treatment was
to resolve the pseudo-Class Il malocclusion, retract
the lower arch, and protract the upper dentition.
Three options were considered:

1. Non-extraction therapy to retract the lower arch
with bilateral anchorage provided by the
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CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx  DIFF.
SNA® (82°) 775° 80° 2.5°
SNB* (80°) 82° 81° 1°
ANB* (27) -45° -1° 35°
SN-MP* (32°) 335° 35° 15°
FMA® (25°) 26.5° 28° 15°
DENTAL ANALYSIS
U1 TO NA mm (4mm) 4 4 0
U1 TO SN* (104°) 101° 103.5° 2.5°
L1 TO NB mm (4mm) 1.5 -15 3
L1TO MP* (90°) 75.5° 66.5° 9°
FACIAL ANALYSIS
E-LINE UL (-1mm) -2.5 -3.5 1
E-LINE LL (Omm) 1 -2 3

%FH: Na-ANS-Gn (53%) 50% 51.5% 1.5%

Convexity:G-Sn-Pg’ (13°) -3° 4° 7°

M Table 1: Cephalometric summary

mandibular buccal shelf (MBS) OrthoBoneScrew®
(OBS) (iNewton, Inc, Hsinchu City, Taiwan) bilaterally

2. Differential space closure following extraction of
upper second premolars (U5s) and lower first
premolars (L4s) that utilizes MBS OBS anchorage

3. Achieve ideal alignment with two-jaw
orthognathic surgery.

First Option: directly addresses the anterior crossbite
of the pseudo-Class Ill malocclusion. Bilateral MBS
OBSs are required to retract the lower dentition to

correct the anterior crossbite. This option is minimally
invasive but it requires an extended treatment time.

Second Option: efficient for anterior crossbite
management, but closing extraction spaces in the
absence of crowding may compromise incisal axial
inclinations and complicate posterior lingual
crossbite correction.

Third Option: corrects the skeletal discrepancy, but
occlusal relationships deteriorate because the
molars are Class I in Cg prior to treatment. Extensive
orthodontics is required to align the dentition once
the skeletal discrepancy is corrected. This option is
undesirable because (1) surgical intervention is not
necessary; (2) It is highly invasive; and (3) surgical
correction of the jaws complicates orthodontic finishing.

After a discussion of the three options with the
patient and her parents, the first option was
preferred because it was expected to deliver a
near ideal dentofacial result in a minimally
invasive manner.

Treatment Progress

PSL appliances (Damon Q° Ormco Corporation,
Brea, CA) were initially bonded on all lower teeth,
and a 0.014-in CuNiTi archwire was engaged. High-
torque brackets were chosen for the anterior teeth,
i.e., low-torque brackets positioned upside down to
avoid loss of torque during retraction of the lower
arch (Fig. 6). After one month of lower arch leveling
and aligning, PSL brackets were bonded on the
upper dentition utilizing low torque brackets on the
incisors to resist Class lll mechanics. Glass ionomer
cement (GC Fuji 1I°, GC America, Alsip, IL) was
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applied to the occlusal surfaces of the lower first
molars (bite turbos) to open the bite for correction
of the anterior crossbite (Fig. 7). Early light short
Class Il elastics (Parrot 5/16-in 2-0z, Brea, CA) were
used for five months to correct the anterior cross-
bite (Fig. 8). Once the anterior crossbite was
resolved, the buccal occlusions was Class | (Fig. 9), so
the glass ionomer bite turbos were removed.

In the tenth month, 0.016x0.025-in stainless steel
archwires were placed in both arches, and Class Il
elastics were increased to Fox 1/4-in 3.5-0z (Ormco,

M Fig. 6:
Low-torque brackets were placed upside-down on lower
incisors. See text for details.

M Fig.7:
Occlusal view of bite turbos constructed at two months (2M) by
placing glass ionomer cement on the occlusal surfaces of the
lower first molars. See text for details.

Brea, CA) to reinforce the anterior crossbite
correction. Upper archwire adjustment increased
the root-palatal torque on the upper incisors and
expanded the arch. In the 16th month of treatment,
an OBS was inserted in each MBS to retract the
lower arch. Computerized tomography
documented that each OBS was buccal to the
roots of the respective molars and well-anchored
in the cortical plate (Fig. 10). Extra-alveolar
insertion of a MBS OBS is crucial for en masse
movement of the mandibular dentition without
tooth root interference as the arch is retracted.

The OBSs were removed in the 22nd month when it
was evident that the brackets of the lower second
molars were embedded in the retromolar soft
tissues (Fig. 11). This complication limited the
amount of lower arch retraction. By the next
appointment, all crossbites were corrected except
for the left posterior segment. Buttons were placed
on the lingual side of LL4, LL5, UL6 and UL7 to
attach cross elastics (Fig. 12). A panoramic
radiograph revealed problems with root parallelism
that required bracket repositioning. Figs. 13 and 14

HFig. 8:
Frontal view of bite turbos placed on lower first molars at two
months (2M) into treatment to open the bite. Class Ill elastics are
used to to retract the lower arch. See text for details.
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are panels of intraoral occlusal photographs
showing treatment progress in the maxillary and
mandibular arches, respectively. Immediately after
the fixed appliances were removed, a mandibular
3-3 lingual retainer was bonded in place.

Results Achieved

After 25 months of active treatment, this difficult
malocclusion (DI = 28) was treated to an optimal
alignment (CRE = 19) with an excellent Pink and
White esthetic score of zero (see worksheets at the
end of this case report). Two discrepancies from an

MFig. 9:
Cephalometric radiograph exposed at 5 months into treatment
(5M). Notice the crossbite was corrected and buccal segments
were Class |. See text for details.

W Fig. 11:
Retraction of the lower arch with Class lll elastics resulted in the
lower second molar brackets embedded into retromolar soft
tissue in the 22nd month (22M). See text for details.

M Fig. 10:
CBCT slices in the 16t month show the E-A insertion of
mandibular shelf bone screws on the right (upper) and left
(lower) sides.

M Fig. 12:
Crossbite at the left posterior region was corrected with cross
elastics in the 23 month (23M).
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0.014-in CuNiTi 0.014-in CuNiTi 0.014x0.025-in CuNiTi
v Z ' =

M Fig. 13:
Makxillary occlusal views of treatment progress in months (M) and the mandibular archwire progression are shown from the start of
treatment (OM) to twenty-three months (23M).

0.014-in CuNiTi 0.014-in CuNiTi 0.014x0.025-in CuNiTi

C
=

Rk M| R
0.016x0.025-in SS 0.014x0.025-in CuNiTi
g 4

Mandibular occlusal views of treatment progress in months (M) and the mandibular archwire progression are shown from the start of
treatment (OM) to twenty-three months (23M).

0.014-in CuN:iTi
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ideal outcome were noted: (1) lingually tipped
lower incisors (L1 to MP 66.5°), and (2) lingual
crossbite of the UL7 Post-treatment panoramic
and lateral cephalometric radiographs are shown
in Figs. 15 and 16, respectively. Although the UL7
was in crossbite, the occlusion was stable at the
end of treatment (Fig. 17). After the functional shift
was corrected, the facial profile was improved and
buccal segments were in Class | occlusion.
Superimposition of the pretreatment and post-
treatment cephalometric tracings reveal the late facial
growth, dentofacial orthopedic changes of the maxilla,
and posterior rotation of the mandible (Fig. 18). Fig. 19 is
a panel of post-treatment facial and intraoral
photographs. Assessment of specific objectives:
Maxilla (all three planes):

« A-P:Increased
- Vertical: Maintained

« Transverse: Maintained

Mandible (all three planes):

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

Maxillary Dentition

* A-P: Protraction of incisors and molars
+ Vertical: Extrusion of molars
+ Inter-molar Width: Decreased

Mandibular Dentition

* A-P:Retraction of incisors and molars

M Fig. 15: Post-treatment panoramic radiograph

M Fig. 17: Post-treatment dental models (casts)
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M Fig. 18:

Superimposition of the pre-treatment (black) and post-treatment (red) cephalometric tracings shows the dentofacial effects of treatment.

+ Vertical: Maintained

 Inter-molar/Inter-canine Width: Increased/

Maintained
Facial Esthetics

+ Upper and lower lip: Retraction of both lips

Final Evaluation of Treatment

Clinical examination revealed an improved facial
profile as the maxilla grew forward and the
mandible rotated posteriorly. The inclination of the
maxillary incisors was corrected to resolve the
anterior crossbite and eliminate the Co-Cg
functional shift. The molars were extruded and the
inter-molar width of the maxillary arch was

decreased as the upper molars were protracted
while the lower arch was retracted. Both lips were
retracted relative to the E-line as the mandible
rotated posteriorly. Dental alignment and esthetics
were near ideal. The only significant discrepancies
were crossbite of the upper left second molar and
decreased axial inclination of the lower incisors.
Two-year follow-up evaluation documented the
stability of the final occlusion (Fig. 20). Neither
relapse of the anterior crossbite nor excessive
mandibular growth were noted.

Discussion

Managing adolescents with pseudo-Class |l
malocclusion requires diagnostic acumen to
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M Fig. 19: Post-treatment facial and intraoral photographs

distinguish between a true skeletal Class Il
relationship as opposed to a pseudo-Class Il with a
functional shift. Correct timing for the intervention
is designed to maximize the treatment response
while minimizing the burden on the patient. MBS
OBSs provide E-A anchorage to conservatively
resolve both the skeletal and pseudo-Class i
components of a malocclusion.

Diagnosis

Pseudo-Class Ill malocclusion can be challenging
to diagnose and treat. Skeletal Class Ill patients may
have a mandibular length (Co-Gn) that is 3-6mm
longer than for Class | subjects.* On the other hand,
pseudo-Class Ill patients often have a mandible of
average length, which results in a Class | buccal
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M Fig. 20: Intraoral photographs taken 2 years after treatment was completed

segments with edge-to-edge incisal contact in Cr.
Mandibular protrusion into an exaggerated
anterior crossbite is required for the posterior
segments to occlude. Abnormal occlusal posture
may contribute to an undesirable inclination of the
incisors. Clinicians may overlook the functional and
dental compensations associated with a pseudo-
Class lll malocclusion, and inappropriately refer the

Profile

ES

The 3-ring diagnosis system for pseudo-Class Ill malocclusion
(Dr. Lin Jin-Jong)

patient for orthognathic surgery as a skeletal Class
Il problem. To correctly diagnose pseudo-Class Il
malocclusion, Lin devised the 3-ring diagnosis
system (Fig. 21), which is composed of three
diagnostic steps: 112

* Profile: If the patient has an acceptable
(orthognathic) facial profile when the mandible
is in the Cgr position, conservative orthodontic
therapy is indicated.

* Class: Buccal segments at or near a Class |
relationship in Cr is a favorable indication for
nonsurgical correction. This diagnostic step can
be interpreted liberally because osseous
anchorage devices (TADs) can compensate for
many dental alignment problems.®

* Functional Shift: The present patient had an
edge-to-edge incisor relationship when the
mandible was guided into the Cr position, i.e,.

about a 2mm Co— Cg functional shift.
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All three diagnostic criteria (Fig. 21) favored
conservative orthodontic treatment without
orthognathic surgery. However, the severity of the
problem required opening the bite to produce
posterior rotation of the mandible. In addition,
treating the patient in the early permanent
dentition resulted in a desirable forward growth of
the maxilla.

Anterior Crossbite Correction

To provide clearance for anterior crossbite
correction, glass ionomer cement (bite turbos)
were placed on the occlusal surfaces of lower
molars.® High torque brackets were selected for
the lower incisors to resist retraction mechanics
and Class Il elastics. In contrast, low torque
brackets were bonded on the upper anterior teeth
to prevent flaring due to the anterior component
of force for the Class Il elastics. In retrospect, the
high torque brackets for the lower incisors with the
specified archwire sequence failed to correct or
even maintain the axial inclinations of the lower
incisors (Fig. 18; Table 1). This problem is related to
the limit on lower arch retraction due to soft tissue
impingement in the retromolar area (Fig. 11).
Attempting to correct lower incisor root
angulation with additional root lingual torque in
the brackets or archwire may have resulted in
relapse of the anterior crossbite.

Treatment Timing

Maxillary growth is helpful for correcting pseudo-
Class Il relationships that are associated with
midface deficiency.” Use of RPE“ and/or 2x4
appliances in mixed dentition takes advantage of

maxillary growth.” Many anterior crossbites
corrected in the mixed dentition require no further
orthodontic treatment unless there are dental
alignment problems such as crowding.

Pseudo-Class Il patients with a deepbite and
exaggerated lower Curve of Spee are difficult to
resolve with 2x4 appliances and/or RPE in the
mixed dentition. Although it may increase the
financial and psychological burden for the patient
and family, Phase | early intervention in the mixed
dentition may require arch leveling and alignment
prior to correction of the anterior crossbite.
Furthermore, Phase Il therapy is often required to
achieve a stable result. If resolving the entire
malocclusion with one stage of treatment is the
priority for the family, comprehensive treatment
should be delayed until the early permanent
dentition (~12yr of age).

MBS OBS anchorage is effective for retraction of
the entire lower arch to manage Class Il
malocclusion. Similar mechanics are also
effective for pseudo-Class Ill problems in adults
with no growth potential,® but maxillary growth
in younger patients enhances the facial
outcome.>16 Thus, for optimal facial esthetics,
treatment in the mixed or early permanent
dentition is preferable.’”

With adequate clearance for anterior crossbite
correction provided by posterior bite turbos, light
short elastics and passive self-ligating brackets!”
deliver a continuous light mechanics to encourage
anterior growth of the maxilla. This growth
response was important for an optimal facial
outcome for the present patient because of the
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pretreatment maxillary deficiency (SNA 77.5%) (Figs. Residual Posterior Crossbite

18 and 19; Table 1). Growth is not as important for

patients with an ideal SNA prior to treatment. Despite the correction of the anterior crossbite,
Dental compensations can be corrected at any age, the upper left second molar erupted into lingual
but a favorable growth response requires crossbite. In retrospect, this problem was
intervention during the growing years. This case preventable with more posterior archwire
report demonstrates the advantage for treating expansion during treatment.

pseudo-Class Il malocclusion in an adolescent with
PSL system and MBS OBS anchorage.

M Fig. 22: Facial and intraoral photographs at 4 years post-treatment document the current condition of the patient.
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Conclusions

Differential diagnosis of an anterior crossbite is
essential for distinguishing a pseudo-Class |lI
malocclusion that is amenable to conservative
correction. Unlike a skeletal Class Il relationship
which requires complete growth of the mandible for
predictable treatment, correction of pseudo-Class Il
is indicated during the growing years. Although the
anterior crossbite of a pseudo-Class Ill is correctable
in adults, a young growing patient with a midface
deficiency usually achieves an enhanced facial
outcome.
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Discrepancy Index Worksheet

TotAL D.I. SCORE 2 8 LINGUAL POSTERIOR X-BITE

OVREJET 1 pt. per tooth Total =

0 mm. (edge-to-edge)

1 -3 mm. = 0 pts. BUCCAL POSTERIOR X-BITE
3.1-5mm. = 2 pts.
PR T - 3 pts. 2 pts. Per tooth Total = III
7.1 -9 mm. = 4 pts.
> 9 mm. = S pts. CEPHALOMETRICS  (See Instructions)
Negative OJ (x-bite) 1 pt. per mm. Per tooth = ANB > 6° or < -2° <4 )
2z = pts.
Total = Each degree <-2° 2 x1 pt. = 2
Each degree > 6° x 1 pt. =
OVERBITE SN-MP
0-3 mm. = 0 pts. R
3.1-5mm. = 2 pts. > 38 =2 pts.
5.1 -7 mm. = 3 pts. > 1R° _
Impinging (100%) _ 5 pts. Each degree > 38 X 2 pts.
<26° =1 pt.
Total N Each degree < 26° x 1 pt. =
ANTERIOR OPEN BITE LtoMP 2959 =lpt
0 mm. (Edge-to-edge), 1 pt. per tooth Each degree>99° __ xlpt. =

Then 1 pt. per additional full mm. Per tooth

Total = III

THER I i
LATERAL OPEN BITE OTHER  (See Instructions)
Supernumerary teeth x 1 pt.
2 pts. per mm. Per tooth Ao of et Tecth o

Total = III Anomalous morphology X2 pts. =

Impaction (except 3w molars) X2 pts. =
CROWDING (only one arch) Midline discrepancy (> 3mm) @2pts. =
1-3mm. _ 1 pt. Missing teeth (except 3+ molars) xlpt. =
3.1-5mm. = 2 pts. Missing teeth, congenital x2pts. =
5.1 -7 mm. = 4 pts. Spacing (4 or more, per arch) x2pts. =
> 7 mm. = 7 pts. Spacing (Mx cent. diastema >2mm) @ 2 pts. =

Tooth transposition X2 pts. =

Total = III Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities X2 pts. =
LUSI . . . . .
QCCLUSION Identify:  Labially-positioned impacted maxillary canine
Class I to end on = 0 pts.
Endon Class I or III = 2 pts. perside____ pts,
Full Class II or III = 4 pts. perside _____ pts. Total = III
Beyond Class [T or IIl = 1 pt. permm.___ pts.
additional

Total = III
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Cast-Radiograph Evaluation Occlusal Contacts

Total Score: | 19

Alignment/Rotations

2

L "o R

4 Lingual Surface
Occlusal Relationships

1 1
1
\h AL
R Mx L L MD R |
\
R ‘ L
Buccolingual Inclination Interproximal Contacts
4 0

R MX L L Mo R

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

Total Score =

0

1. Pink Esthetic Score

2. White Esthetic Score (for Micro-esthetic)

Total =

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

QOO O -

Total =

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion

QOO OG
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About our association-iAOI

International Association of Orthodontists and Implantologists
(IAQI) is the world's first professional association dedicated
specifically for orthodontists and implantologists. The
Association aims to promote the collaboration between these
two specialties and encourage the combined treatment of
orthodontic and implant therapy in order to provide better care
for our patients.

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://iaci.pro to apply for membership to
join iAQI. 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 iIAOI 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 iIAOI workbook. Those
who score 70 points or above can become board eligible.

3. Diplomate

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

4. Ambassador

Diplomates will have the opportunity to be invited to present six
ortho-implant combined cases in the iIAOI 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.

© @ For more information on benefits and requirements
of IAOlI members, please visit our official website:
; http://iaoi.pro.
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Dyad Flow Composite

Dyad™ Flow

Self-Adhering Flowable Composite with OptiBond Technology

Viscosity of Various Flowable Composites

The flowable composites were allowed to flow on a vertical paper for 1 minute, then light-cured.
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o
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About Peer Review

In fact, being a peer reviewer is not as difficult as
imagined. You only need to add a little more
active critical thinking as you normally do when
reading papers. Personally, | think reviewing an
article is a good opportunity of thinking training,
which can reversely be applied when writing
academic articles in the future.

Below are three recommended principles to keep
in mind during the reviewing process:

1. Fairness and impartiality: Put aside your
personal clinical and academic habits, as well
as likes and dislikes, and review as objectively
and comprehensively as possible. As Dr. Chris
Chang said: "Being a reviewer has certain
social responsibilities.”

2. Be soft-spoken but hard-hearted: Respect the
time and effort the authors have put in, and
try to be friendly and tactful in the tone when
giving suggestions and feedback. At the same
time, do not compromise the standards you
hold in mind. While what you wish to see in
the article as a reader must be put forward,
the requests should be reasonable.

3. Focus on the big, and let go of the small: Even
though you may want to nitpick and make as
many modifications as possible, prioritizing
your suggestions according to the level of
their importance is critical. The key points
should be mentioned first, and minor details

that do not affect the overall contexts can be
omitted. As for the grammatical and
formatting errors, feel free to leave the
responsibilities to the editorial department.
There is no need to include them.

The following aspects are worth considering
when reviewing an article. You are welcome to
add some more:

1. Does the title hit the central idea of the
content?

2. Does the Introduction provide enough
background knowledge to lead the
subsequent discussion?

3. Are there any omissions or errors in the
diagnosis?

4. What other treatment options are there, and
are the reasons for not choosing the
alternatives reasonable?

5. Are details of the key treatment process
clearly described? Is there anything
unreasonable? (For example, the cutout for
Class Ill elastics in an article under review is
on the mesial-buccal sides of the upper
molars, but there is a large space in the front
to be closed.)




6. Are the figures sufficient to support the
authors’ statements? If you have any doubts,
ask for more relevant information (such as
cephalometric tracing of specific tooth
position, ClinCheck superimposition in a
certain view, difference between planned and
actual tooth movement, etc.)

7. Does the Discussion clearly grab the central
ideas and discuss in depth the key steps of
treatment? Are there any other aspects that
can be added?

8. Are there enough corresponding references
to support the discussion?

9. Does the Discussion highlight some parts that
could be improved throughout the treatment,
and provide the possible ways?

10. The Conclusions must be based on the entire
argument process in the Discussion, rather
than just citing similar articles.

Finally, when it is time to fill out the rating form:

1. Avoid giving mediocre scores, for example:
marking 2 out of 3 in all the criteria.

2. Unless it is an extremely good or bad article,
generally we do not "accept" or 'reject"
directly. There will always be things that need
to be modified (in different degrees).

About Peer Review JDO 73

Lexie Y.Lin
Resident, Beethoven Orthodontic Center

3. The Confidential comments to editor section
can be written if there are some relatively
sensitive issues that need to be reported to
the editor. Otherwise, one can skip this part
in general.

| think the key to giving a good peer review is to
put yourself in the right place. Since it is "peer"
review, you must adjust your mindset to an
equal state with the other party. The fact that
you are invited to be a peer reviewer is a
qualification and affirmation in your profession.
You are not less than others, but nor are you
much better than others. Fulfill your professional
duties. Avoid being too humble or too arrogant.
Understand that the purpose of hard work is for
your own improvement and for the collective
advancement of this specialty.
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“From this book we can gain a detailed understanding of how to utilize this ABO system for case review and these

challenging clinical cases from start to finish.”
Dr. John JJ Lin, Taipei, Taiwan

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

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

“No other book has orthodontic information with the latest techniques in treatment that can be seen in 3D format

using iBooks Author. It's by far the best ever.”
Dr. Don Drake, South Dakota, USA

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

routinely achieve the impossible.”
Dr. Ron Bellohusen, New York, USA

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

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

“Dr. Chang's technique is absolutely amazing and cutting-edge. Anybody who wants to be a top-tiered orthodontist

MUST incorporate Dr. Chris Chang's technique into his/her practice.”
Dr. Robert S Chen, California, USA

“Dr. Chris Chang's first interactive digital textbook is ground breaking and truly brilliant! ”
Dr. John Freeman, California, USA
“Tremendous educational innovation by a great orthodontist, teacher and friend.”
Dr. Keyes Townsend Jr, Colorado, USA

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

“Just brilliant, amazing! Thank you for the contribution.”
Dr. ErrolYim, Hawaii, USA
“Beyond incredible! A more effective way of learning.”
Dr. James Morrish Jr, Florida, USA
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Thank you to the team of Hsinchu Golf Association for their tireless devotion
to fostering and promoting one of finest stages for youth golf in Taiwan.
Beethoven has been incredibly honored to play a small part in this
important event.



