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Ortho Learning Post-COVID-19

Last week, | was invited to give a webinar, which had only been announced one m 3 Edjtorial
month previously. Within that month, it had attracted over 3,000 doctors, a record for

) ) ) ) . . . u CASE REPORT
such an orthodontic webinar. It is amazing when one considers the logistics, effort, time, ©
manpower, and costs it would have involved in bringing so many people under one roof. 4 Conservative Treatment for ‘
What makes it even more amazing is the fact that this was all arranged using only one Severe Skeletal Class Il Openbite

Malocclusion: Reversing the

software, Zoom. _ -
Etiology of Interincisal

For those of us who can remember the early days of the Internet, the quality of the Tongue-Posture
Zoom connection now - no lags or buffering - as well as the crystal-clear audio just adds to
the amazement! Even just a few years ago, this kind of event would only be able to cater for 22 Interdisciplinary Conservative
up to 100 participants, and the host would have been permanently crossing their fingers, Treatment for Gummy Smile and
hoping that the connection would be OK. Zoom is remarkably smooth, with super clear Deep Bite
images, and also provides the ability to answer questions as soon as they have been asked.

Relaxing after the webinar, | realized that this might well have spelled the end of on- 40 Class lll Camouflage Treatment:
site presentations, something | had always suspected would happen; however, | never Premolar Extractions,
imagined it would happen this soon. This is probably one of the few good-positives to Bite Turbos, and Differential
have emerged from the current COVID-19 situation, that cutting-edge technology can be Space Closure

pushed to the fore so quickly.

62 Bimaxillary Protrusion and
Gummy Smile Treated with
Clear Aligners: Closing Premolar
Extraction Spaces with Bone

It also reminded me of the young boy who inspired me to learn the guitar after seeing
him teaching on YouTube. | immediately realized the potential of teaching on such
a platform, and, consequently, | set up my own YouTube channel to show the world

how to straighten teeth. Today there are over 600 presentation videos on my YouTube Screw Anchorage

channel, covering all aspects of orthodontics. In 2011, another great learning tool, 3D

iBooks produced by iBooks Author software, also became available from Apple, a perfect 80 Extruding Crowded and Rotated
combination of tutorial videos, texts, and diagrams. However, both of these tools miss Maxillary Lateral Incisors with
just one thing - immediate communication between the hosts and participants. Clear Aligners

Zoom has now taken center stage, offering new possibilities to communicate in real time
on a global scale. Does this mean the end of on-site annual meetings and conferences? No
more flying half way around the world to deliver a speech? Only time will tell.

As Warren Buffet once said, “Stay where you are and you can achieve most of the
jobs.” Now, one can see this is real wisdom and so true, especially in the new normal of
COVID-19. This is really the moment to stay where we are without having to stop our learning.

I hope that you will join me as we Zoom along our path to glory.
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Conservative Treatment for Severe Skeletal
Class lll Openbite Malocclusion: Reversing the
Etiology of Interincisal Tongue-Posture

Abstract

Skeletal Class Ill malocclusion with bimaxillary protrusion and anterior openbite is a major esthetic and functional disability. A

15-year-old female presented for orthodontic consultation with excessive facial height (58%), concave profile (-5°), facial asymmetry
(chin deviated 5mm to the left), bimaxillary protrusion (SNA 85°, SNB 89.5°), and an intermaxillary discrepancy (ANB -4.5°). The full-
cusp Class Ill malocclusion was complicated with lower arch crowding (-5mm), anterior openbite (6mm), and posterior crossbite

tendency. The Discrepancy Index (DI) was 70. A thorough diagnosis and assessment of etiology indicated an effective treatment plan:
asymmetric molar extraction pattern (UR7, UL7, LR7, LL6), bone screw anchorage for retraction of the lower arch, and correction of
anterior, interincisal tongue posture. This severe malocclusion was treated to a satisfactory result in 24 months without orthognathic
surgery. The Cast-Radiograph Evaluation (CRE) score was 30. (J Digital Orthod 2020;60:4-16)

Key words:

Skeletal Class Ill, full-cusp Class Ill, molar extraction, anterior openbite, anterior tongue posture, posterior crossbite, asymmetrical

extraction, passive self-ligating appliance

Introduction

A 15-year-9-month-old female presented for
orthodontic consultation with the chief complaint
of poor dentofacial esthetics and function. Specific
concerns were facial protrusion, openbite, speech
impediment, and compromised masticatory
function. Clinical examination revealed a full-cusp
(>70mm) Class Ill malocclusion bilaterally, which
was complicated with anterior openbite, posterior
crossbite, lower dental midline and chin deviation
5mm to the left, and an excessive lower facial height
(Figs. 1-3). Medical and dental histories were within
normal limits (WNL). There was no history nor

evidence of temporomandibular dysfunction. The

morphology of the malocclusion was consistent
with an asymmetric airway-compensation: (7)
low tongue posture, (2) incompetent lips, and (3)
mandibular midline deviation."

This case report focuses on an etiology-based
diagnosis to treat a severe malocclusion without
orthognathic surgery in only 24 months. The direct
comparisons of the start and finish photographs,
casts, and radiographs are presented in Figs. 1-8.
Superimposed cephalometric tracings before and
after treatment are shown in Fig. 9.
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Fig. 3: Pre-treatment study models (casts) Fig. 6: Post-treatment study models (casts)
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W Fig.7: W Fig. 8:
Pre-treatment cephalometric and panoramic radiographs Post-treatment cephalometric and panoramic radiographs reveal
document the original dentofacial morphology. the dentofacial morphology immediately after fixed appliances

were removed.

W Fig. 9:
Pre- (black) and post-treatment (red) cephalometric tracings are superimposed on the anterior cranial base (left), the maxilla (upper right), and
the stable internal structures of the mandible (lower right). See text for details.
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The dental nomenclature for this report is a modified
Palmer notation. Upper (U) and lower (L) arches, as
well as the right (R) and left (L) sides, define four oral
quadrants: UR, UL, LR, and LL. Teeth are numbered
1-8 from the midline in each quadrant, e.g., a lower
right first molar is LR6.

Diagnosis

Facial:
- Length: Long tapered face, Na-ANS-Gn 58% (Table 1)
- Convexity: Concave profile, G-Sn-Pg'= -
- Symmetry: Chin deviation 5mm to the left
- Smile: Insufficient maxillary incisal exposure

« Hypermentalis Strain: Incompetent lips

Skeletal:

- Intermaxillary Relationship: Bimakxillary protrusion
(SNA 85°, SNB 89.5°, ANB -4.5°)

- Mandibular Plane: WNL (SN-MP 34.5°, FMA 27.5°)

- Vertical Dimension of Occlusion (VDO): Excessive
Na-ANS-Gn (58%)

« Symmetry: Mandible deviated to the left about Smm.

Dental:

- Classification: Full-cusp Class Ill relationship bilaterally
- Overbite: -6mm (anterior openbite)
- Qverjet: -6mm (anterior crossbite)

- Posterior Crossbite: UL4, ULS, UL6 in lingual version

- Symmetry: Upper dental midline deviated from
facial midline Tmm to the right. Lower dental

midline deviated 5mm to the left.

The ABO Discrepancy Index (DI) was 70 as shown in
the subsequent worksheet (Workshseet 1)."

Treatment Objectives

The treatment objectives were: (1) retract and
posteriorly rotate the lower arch; (2) align both
arches; (3) correct openbite; (4) align dental
midlines; (5) improve the facial profile; and (6)
optimize smile esthetics.

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.
SNA" (829 85° 84° 1°
SNB* (809 89.5° 86° 3.5°
ANB® ( -45° -2° 2.5°
SN—MP° 345° 38° 3.5°
FMA® (25°) 27.5° 31° 35°
DENTAL ANALYSIS
U1 To NA mm @mm) 8.5 6 25
U1 To SN° (104°) 121.5° 1115° 10°
L1 To NB mm (4mm) 45 1.5 3
L1 To MP° (90°) 71.5° 68° 3.5°
FACIAL ANALYSIS
E-LINE UL -1mm) -45 -45 0
E-LINE LL (Omm) 0.5 -3 35
((%g):;vexny. G-Sn-Pg 5o i 15° A5
(é3F/F)i Na-ANS-Gn 589% 60% 29

W Table 1: Cephalometric summary
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Treatment Alternatives

Plan A.

Camouflage treatment is directed at correction of
the occlusion and masking the skeletal discrepancy:
(1) asymmetric extraction for midline correction: UR7,
UL7, LL7, and LR6; (2) buccal shelf bone screws and
Class Ill elastics for retracting the mandibular arch;
and (3) counseling, exercises, and lingual spurs to
correct interincisal tongue posture. These mechanics
are designed to produce an optimal Class | dental
midline correction and improve the concave facial
profile (Fig. 10).

Plan B.

Orthognathic surgery is often the preferred
approach to correct the skeletal component of a
Class Il malocclusion with an openbite. However,
the patient and her parents refused orthognathic
surgery, which was previously suggested by multiple
orthodontists. Thus, camouflage treatment (Plan A)
was the family choice.

W Fig. 10:

The treatment plan required extraction of four molars and space
closure to correct the anterior crossbite. See text for details.

Appliances and Treatment Progress

A 0.022-in slot passive self-ligating (PSL) bracket
system, Damon Q® (Ormco, Brea, CA, USA), was
selected, with the following third-order adjustments:
low torque brackets on upper incisors, and low
torque brackets bonded inversely (upside down) on
lower incisors."” All archwires and auxiliaries were
supplied by the same manufacturer. The lower arch
was bonded at the start of treatment (OM), and
the upper arch was bonded one month later (1M).
The initial mechanics for both arches were 0.014-in
CuNiTi archwires fitted with resin balls bonded on
the ends to prevent mucosal irritation (Table 2).

After 4 months of active treatment, crowding on
both arches were relieved, so both archwires were
changed to 0.014x0.025-in CuNiTi. In the 8" month
of treatment, the upper archwire was changed
to 0.017x0.025-in TMA, and lower archwire was
changed to 0.016x0.025-in stainless steel (SS). Then
Class lll elastics (Fox, 1/4-in, 3.5-0z) were applied.

In the 9" month of treatment, the anterior openbite
was resolved (Fig. 17), and UL8, LR8, and LL8 had
erupted spontaneously (Fig. 17). Three months of
Class lll elastics (Fox 1/4’ 3.50z.) corrected the anterior
crossbite (Fig. 12). Brackets were bonded on lower 3™
molars, and the lower archwire was replaced with
a 0.016-in CuNiTi. In the 15" month of treatment,
electrocautery exposed the URS to facilitate eruption
(Fig. 13). Brackets were bonded one month after the
tooth had erupted (17M). At the same appointment,
a 0.014-in CuNiTi archwire was engaged.

After 19 months of active treatment, a 2x12-mm
bone screw (OBS®, iNewton, Inc, Hsinchu City, Taiwan)
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W Fig. 11:

Anterior openbite was resolved in 9 months. Note the third molar
erupted spontaneously.

W Fig. 13:
Electrocautery at 15 months into treatment (15M) removed soft
tissue impeding the eruption of the UR8. The tooth erupted two
months later (17M).

was inserted in each buccal shelf for the last two
months of lower arch retraction. Both bone screws
were removed at twenty-one months (271M). To
improve the occlusal contacts, archwires were
sectioned distal to second premolars, and vertical
(up-and-down) elastics (Chipmunk, 1/8-in, 3.5-0z) were
applied. The mechanics for treatment for the current
patient are illustrated in the Archwire Sequence
Chart (Fig. 14).

After 24 months of active treatment, all fixed
appliances were removed. A diode laser was used to
improve soft tissue contours in the upper anterior
segment to enhance pink and white esthetics.

Treatment Results

Facial esthetics, dental alignment, and intermaxillary
occlusion were remarkably improved (Figs. 4-6).
No periodontal problems were noted. The post-
treatment panoramic radiograph documented
acceptable root parallelism, except for the UR6, UL7,
and LL2 (Fig 8), which are reflected in the CRE score.
Superimposed cephalometric tracings documented
that the mandibular arch was retracted about 7mm
with Class Ill elastics and buccal shelf bone screw
anchorage (Fig. 9). The axial inclination of the upper
incisor (U1-SN) was decreased 10° during treatment
(121.5° to 111.5°), and the axial inclination of the
lower incisors (L7-MP) was relatively well-maintained
despite considerable retraction (71.5° to 68°).
Correction of the posterior crossbite and extrusion
of the mandibular arch increased the mandibular
plane angle (SN-MP) by 3.5° (Table 7). The tongue
anterior postural problem resolved spontaneously as
the dental alignment was corrected (Figs. 4-6), SO no
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Archwire Sequence Chart

Clinician : Dr. Chris Chang . Maxiliary:archwire Elastic
Patient : A4252 Miss Peng . Mandibular archwire Miniscrew
Month
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 | | 1 1 |} ) L | 1 1 1
.017x .025 TMA .014x .025 CuNiTi{{.014 CuNiTi ILOMx .025 CuNiTi
| i | | | | I | l n | I I I
e Up & down
Extraction Class lll elastics gl:_sﬁcs ?
” ipmun|
Fox,1/4”, 3.502 1/8”, 3.502
i i T |1 '
Buccal
.014x .025 CuNiTi {}.017x .025 TMA .016 CuNiTi Shelf
N | [ | :
W Fig. 14:

The Archwire Sequence Chart shows all the mechanics of treatment. Principal archwires are shown for the maxillary and mandibular arches in
blue and red respectively. Additional archwires (black boxes) were used for special purposes as indicated.

myofunctional therapy was needed. The ABO CRE
score was 30 points, as shown in the supplementary
CRE chart (Worksheet 2).” The principal deficits in the
final alignment were marginal ridge discrepancies
and buccal lingual inclination of posterior teeth.
The Pink and White dental esthetic score was 2
points (Worksheet 3)." The patient was well satisfied
with the result.

Retention

Fixed lingual retainers were placed on all maxillary
incisors, and from canine to canine in the mandibular
arch. Clear overlays were delivered for each arch. The
patient was instructed to wear them full time for the
first month and nights only thereafter. Instructions
were provided for home hygiene, as well as for
maintenance of the retainers.

Discussion

Prevalence of Class Ill malocclusion ranges from 0.8%
to 4.0% in Caucasians, but it is much more prevalent
among the Chinese and Japanese (712-13%).” The
etiology of Class Ill malocclusion may be genetic
and/or environmental.®? Incisal interference may
be compensated by protruding the mandible to
achieve a more functional occlusion, which results
in anterior crossbite.® Compensations for breathing
problems (sleep apnea) are well documented.” "
Airway compromise may be compensated by
anteriorly posturing the mandible to achieve a more
patent airway.””'° A low tongue posture with the
distal segment positioned between the teeth is the
etiology of anterior openbite.*”

The appropriate diagnosis and treatment plan

focused on the etiology of a skeletal Class Il
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openbite malocclusion (Figs. 1-3, and 7), which
was treated to a pleasing result (Figs. 4-6, and 8) in
only 24 months without orthognathic surgery. The
major problems were (1) severe openbite (6mm),
(2) full-cusp Class Il malocclusion, (3) dental
midline deviation (5mm), and (4) unfavorable
anterior root torque.

1. Openbite

The proximal cause (etiology) of anterior openbite
is interincisal resting tongue position (Fig. 15). To
swallow, patients with an anterior openbite must
protrude the tongue between the incisors to achieve
an anterior seal. However, transient loads associated
with that occasional reflex do not move teeth. The
constant position of the tongue between the incisors
at rest dictates tooth position, and is the etiology of
openbite.® Upper arch expansion provided space
for an appropriate tongue rest position, and lingual
spurs helped guide the tongue to its correct postural
position. The combination of this form of treatment
and the spontaneous correction of tongue posture
by the patient resulted in resolution of the anterior
openbite in 9 months (Figs. 15 and 16).

2. Full-Cusp Class Ill Malocclusion

Asymmetric molar extraction in all four quadrants
provides the space needed to correct the negative
overjet and to improve the posterior intercuspation.
Extraction of 4 premolars (mandibular first and
maxillary second) failed to provide appropriate space
to correct the molar relationship. A full-cusp Class
Il molar relationship can be corrected by retracting
and posteriorly rotating the lower arch."” For this

patient, the first and second molar extractions
provided excellent lower anchorage to correct the
anterior crossbite with space closure and retraction

W Fig. 15:

Low tongue position with an interincisal posture of the tip (distal
segment) resulted in anterior openbite.

W Fig. 16:

Tongue spurs for tongue position correction remind the patient to
elevate and retract the tongue.

of 12 teeth. However, the lower molars were not
intruded, so the bite was opened as evidenced by
the 3.5” increase in the MPA (Fig. 9, Table 1). The bite
opening did improve the facial convexity by 6.5°.

3. Midline Deviation

A conventional solution of midline deviation is
using unilateral elastics, but that approach tips
teeth and rarely achieves a skeletal effect. Buccal
shelf miniscrews are osseous anchorage to achieve
a skeletal effect. However, both elastics and buccal
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shelf bone screws require a long time to correct
large midline deviation (5mm), and would produce
compromises in intercuspation. On the other hand,
asymmetric molar extraction is a simple approach
for correcting the deviation with differential space
closure (Figs. 5 and 6).

4. Unfavorable Anterior Root Torque

The maxillary (U1-SN 121.5°) and mandibular (L7-MP
71.5°) incisors were compensated prior to treatment
(Table 7). Class lll elastics exacerbate the problem,
so low torque brackets were indicted for the upper
incisors, and high torque brackets were preferred for
the lower incisors. There are no high torque brackets
designed for lower incisors, so low torque brackets
were bonded inversely (upside down) to achieve the
desired torque (Fig. 17).

Conclusions

Careful assessment of the etiology is essential for
efficient management of severe skeletal Class Ill
malocclusion with anterior open bite. The patient
must understand the etiology of the malocclusion
to appreciate his/her responsibility for correcting
the problem, and particularly for maintaining
the correction. Most Class lll malocclusions are a
developmental anomaly that can be corrected by
reversing the etiology of the problem(s). Adequate
patient cooperation based on knowledge of
the etiology of the malocclusion is essential for
correction and maintenance of the outcome.

Fig. 18 documents the current condition of the
patient 2 years post-treatment.

Torque Selection

W Fig. 17:

Low torque brackets for upper and high torque brackets for lower
anterior segments compensate the side effects of Class Ill elastics.
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LINGUAL POSTERIOR X-BITE

Discrepancy Index Worksheet | | pertooth Total =

BUCCAL POSTERIOR X-BITE

ToTAL D.I. SCORE

2 pts. per tooth Total =
OVERJET
CEPHALOMETRICS  (Seel i
0 mm. (edge-to-edge) = ReliEsgon)
1 -3 mm. = OptS. > G° < Do —
3.1 -5mm. = 2 pts. LB T I
5.1 —7 mm. = 3 pts. o 2 - 2
71 -9 mm. _ 4 pts. Each degree <-2 x 1 pt.
> 9 mm. = 5 pts.
Each degree > 6° x 1pt. =
Negative OJ (x-bite) 1 pt. per mm. per tooth = 1§
SN-MP
Total = > 38° = 2pts.
Each degree > 38° X 2 pts. =
ERBITE
< 26° —
0—-3 mm. = 0 pts. =26 I'pt
3.1-5mm. = 2 pts. Each degree < 26° x1pt. =
5.1 =7 mm. = 3 pts.
Impmgmg (100%) = 5 ptS. 1 to MP > 99° — 1 pt
Total _ II Each degree > 99° x1pt =

Total = E

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 tecth x1pt =
Ankylosis of perm. teeth X2 pts. =
Total = Anomalous morphology X 2 pts. =
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (=3mm) @ 2 pts. = 2
LATERAL OPEN BITE Missing teeth (except 3" molars) x 1 pts. =
Missing teeth, congenital X 2 pts. =
2 pts. per mm. per tooth Spacing (4 or more, per arch) X 2 pts. =
Spacing (Mx cent. diastema > 2mm) @2 pts. =
Total = II Tooth transposition X 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. = 3
CROWDING (only one arch) AddL. treatment complexities X 2 pts. =
1 -3 mm. = 1 pt. Identify:
3.1 -5mm. = 2 pts.
5.1—-7 mm. = 4 pts. _ -
> 7 mm. = 7 pts. Total

Total =

OCCLUSION

Class I to end on = 0 pts.

Endon Class [T or III = 2 pts. per side pts.

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

Beyond Class [T or III = 1 pt. per mm. pts.
additional
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Occlusal Contacts

Cast-Radiograph Evaluation

Case # Patient

Total Score: 30

Alignment/Rotations

R e L L e R

Lingual Surface

Occlusal Relationships

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 & \X/hite Esthetic Score (Before Surgical Crown Lengthening)

Total Score: = 2

1. Esthetic Score

2. White Esthetic Score ( for Micro-esthetics )

Total =

.M & D Papillae

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque )

. Scar Formation

.M & D Papilla

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque )

. Scar Formation

Total =

. Midline

. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

. Contact Area (50%, 40%, 30%)
. Tooth Proportion (1:0.8)

. Tooth to Tooth Proportion

. Midline

. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

. Contact Area (50%, 40%, 30%)
. Tooth Proportion (1:0.8)

. Tooth to Tooth Proportion
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Double Retractors x2, Black Board x2

While keeping the same lip & cheek two-way design, the new
Double Retractors 2.0 is upgraded to medical grade PPSU. This
new material is more durable, resilient and most importantly,
autoclavable. Its smooth edges and translucent quality make it
the best aid to perfect intra-oral photography.

Stainless Steel Mirror

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

Bite Turbo 2.0

Handle x1, BT molds x6, BT extended molds x6, Button molds x6

A simple but power set of tools to correct severe deep bite and
cross efficiently. The bite turbos and lingual button molds, made
with silicon and filled with flowable resin, can be reused and
adjusted depending on treatment progress. The longer one allows
you to solve all kinds of deep bite and large horizontal overijet.
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Reduced Friction

Laser processing reduces friction
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promoting overall treatment efficiency

Computer Engineered
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Less Wire Disengagement the SmartArch design accounts for
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Beethoven International Damon Master Program, led by the world-
renowned Dr. Chris Chang, is a 10-module course tailored for clinicians who
desire to master the Damon System’s treatment protocols with the combined
use of mini-screws. The versatile course structure, including on-site lectures and
hands-on workshops, as well as live webinars, allows participants to receive
maximum learning value without interruptions to their busy practice schedule.
Sign up now to experience Dr. Chris Chang’s renowned effective teaching style!

1. Hands-on workshop 2. Chairside learning 3. Free course videos
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on a typodont and computer to conduct chairside learning recorded course videos free of

training on Mac. You learn and observe clinical treatment charge. You can learn in
best when you can have real process in Beethoven efficient way by reviewing the
hands-on experiences. Orthodontic Center. videos anywhere on an iPad.
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e Mac laptop installed with the latest OS and Keynote software is advised, but not required, for the Keynote workshop. No PC.
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Interdisciplinary Conservative Treatment for
Gummy Smile and Deep Bite

Abstract

Diagnosis and Etiology: A 23-year-old female presented with chief complaints of excessive gingival display (“gummy smile”)
and severe intermaxillary crowding (>7mm). She desired improved smile esthetics without orthognathic surgery. The constricted,
underdeveloped arches suggested inadequate occlusal loading, probably associated with a relatively soft, refined diet. Increased
facial height (56.5%), bimaxillary retrusion (SNA 78.5°, SNB 74°), and extrusion of the maxillary dentition were consistent with a
transient juvenile airway problem. The Discrepancy Index (DI) was 33.

Treatment: Interdisciplinary treatment involved dentofacial orthopedic alignment followed by maxillary anterior crown-lengthening
surgery. All four first premolars were extracted to correct crowding. Skeletal anchorage was provided with three bone screws:
infrazygomatic crests bilaterally, and another between the apices of the upper central incisors. Differential space closure with bone
screw anchorage reduced lip protrusion, intruded the maxillary incisors, and achieved a near ideal Class | alignment. Surgical crown
lengthening was performed in the macxillary anterior segment.

Results: 25 months of interdisciplinary treatment achieved a near ideal dentofacial result as evidenced by a Cast-Radiograph
Evaluation (CRE) score of 27, and a Pink & White dental esthetic score of 2. (J Digital Orthod 2020;60:22-35)

Key words:
Gummy smile, deep bite, Class Il malocclusion, bite-turbos, surgical crown lengthening, temporary anchorage devices, infrazygomatic
crest, extra-alveolar, bone screws, etiology

Introduction

Gummy smile, excessive gingival exposure when
smiling, is a common chief complaint (CC) for
adults seeking orthodontic consultation. Previously,
severe gummy smile was a clear indication for
orthognathic surgery, but the expense and
morbidity produced interest in less invasive

camouflage treatment.' Temporary anchorage
devices (TADs) and periodontal surgery enhance
the capability for resolving gummy smile without
resorting to undesirable orthognathic surgery.'”
OrthoBoneScrews (OBS®s) are TADs produced

by iNewton, Inc. (Hsinchu City, Taiwan). A 2mm
diameter stainless steel (SS) OBS® achieves extra-
alveolar (E-A) anchorage in the infrazygomatic crest
(1ZC) region of the posterior maxillary arch;” while a
1.5mm SS OBS® is used for incisal anchorage near
the root apices."” The primary objective for this
case report is to present interdisciplinary treatment
with OBS® anchorage and crown-lengthening
surgery as a viable conservative option for complex
malocclusions including gummy smile.
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Diagnosis and Etiology

A 23-year-old female presented with a common
CC: gummy smile and severe crowding in both
arches (Figs. 1-6). She desired an attractive smile
but was opposed to orthognathic surgery. Pre-
treatment records revealed a straight facial profile
(Figs. 1 and 5). The intra-oral examination showed
that molar relationships were near Class |, but canine

relationships were Class Il (Fig. 3). The overbite was
5mm (75%) with severe crowding of >7mm in both
arches (Fig. 4). The upper left canine was blocked
out, i.e., outside the dental arch form (Fig. 3). A lateral
cephalometric radiograph (Fig. 5) indicated retrusive
arches, particularly the mandible (SNA 78.5°, SNB
74°, ANB 4.5°), steep mandibular plane angle (SN-

M Fig. 1: Pre-treatment facial and intraoral photographs
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MP 45°), and normal lip protrusion to the E-line
(0mm/Tmm) (Table 7). The panoramic radiograph was
within normal limits (WNL), as was the radiographic
assessment of the temporomandibular joint (TM))
(Figs. 6 and 7). The ABO Discrepancy Index (D) was 33
as shown in the subsequent worksheet (Worksheet 7).

W Fig. 2:

Gummy smile, asymmetrical gingival display, and blocked-out
canine are documented in a frontal photograph.

M Fig. 6: Pre-treatment panoramic radiograph

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

W Fig.7:
W Fig. 4: Pre-treatment TMJ transcranial radiographs are shown for the right
Inferior (left) and lateral (right) intraoral views show a 6mm (R) and left (L) sides in the rest and open positions. The mandibular

anterior deepbite. condyles are outlined in red.




Interdisciplinary Conservative Treatment for Gummy Smile and Deep Bite JDO 60

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.
SNA” (82°) 78.5° 78° 0.5°
SNB’ (80°) 74° 74.5° 0.5°
ANB® ( 4.5° 3.5° 1°
SN-MP* (329 45° 44 .5° 0.5°
FMA”® ( 38° 37.5° 0.5°
DENTAL ANALYSIS
U1l ToNAmm @mm) 55 35 2
U1 To SN° (104°) 105° 104° 1°
L1 To NB mm (4mm) 85 5 35
L1 To MP* (90°) 93° 825° 105°
FACIAL ANALYSIS
E-LINE UL (-1mm) 0 ) 2
E-LINE LL ©mm) T -2 3
PP NaANSGN 56506 56%  0.5%
ggc;]veX|ty. G-Sn-Pg g° g° 0°

W Table 1: Cephalometric summary

Treatment Objectives

After a discussion of potential treatment options, the
following goals were established:

(1) Extract four first premolars to relieve crowding.

(2) Align, level, and expand both arches to reduce
buccal corridor width.

(3) Place three TADs: an OBS in each IZC, and an
incisal miniscrew apical to upper central incisors.

(4) Correct the Class Il buccal relationships with
TAD anchorage.

(5)Reduce overbite by intruding upper and
lower incisors.

(6) Correct the upper anterior crown-to-root ratio
with surgical crown-lengthening.

Treatment Alternatives

The patient was opposed to orthognathic surgery,
so the conservative treatment plan with bite turbos
(BTs) and bone screws was the preferred option (Figs.
8 and 9). The conservative treatment procedures
were explained: (7) occlusal inconvenience when the
vertical dimension was opened with anterior bite
turbos, (2) use of TAD anchorage, and (3) surgical
crown lengthening with selective laser gingivectomy.
After a thorough discussion of the entire treatment
sequence, the patient provided informed consent for
all the planned treatment procedures.

Treatment Progress

First premolars were extracted in each quadrant,
and a 0.022-in Damon Q® (Ormco, Brea, CA) fixed
appliance was installed. The maxillary central incisors
and canines were bonded with high torque brackets,

M Fig. 8:

At 9 months into treatment, palatal bite turbos were placed on
upper central incisors, and Class Il elastics (Ormco, Fox) were applied.
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W Fig. 9:

A 2D design of the intermacxillary mechanics on the right side is shown relative to bone screw anchorage apical to the maxillary molars and
central incisors. In 3D, the mechanics and anchorage are symmetrical on both sides. The chain of elastics from the IZC bone screw (upper left)
to the cuspid bracket is a line of force with posterior and vertical components (blue arrows) that produce a clockwise moment around the
maxillary arch center of resistance (blue curved arrow). The macxillary anterior miniscrew (upper right) anchors an intrusive force (yellow arrow)
that creates a counterclockwise moment (yellow curved arrow), tending to flare the maxillary incisors. The presumed resultant for all the
applied loads is the green arrow that shows intrusion and retraction of the entire maxillary arch.

and standard torque brackets were used for the
rest of the dentition. Both arches were leveled and
aligned with the following archwire sequence: 0.014"
CuNiTi, 0.014x0.025" CuNiTi, 0.017x0.025" TMA, and
0.016x0.025" SS (Fig. 10). All archwires and elastics
were also supplied by Ormco.

Bite turbos were placed on the palatal surfaces
of the upper central incisors at 9 months, and
Class Il elastics (Fox 1/4-in, 3.5-0z) were applied
simultaneously (Fig. 8). Three bone screws (TADs)
were placed at 10 months to anchor intrusion of
the entire maxillary dental arch. A 2x12-mm OBS®
was placed in each IZC, and a 1.5mm miniscrew
was placed between the apices of the upper central
incisors. The planned mechanics, diagramed in
Fig. 9, corrected the malocclusion. Careful clinical
management produced the desired functional

occlusion with proper anterior guidance and
adequate posterior support. After routine finishing
and detailing procedures, all appliances were
removed after 24 months of active treatment.
Retention was accomplished with maxillary and
mandibular clear overlay retainers. Surgical crown-
lengthening was performed one month later.
Detailed treatment progress is described in the
discussion section.

Treatment Results

The patient was satisfied with the outcome:
balanced profile, attractive smile, gummy smile
correction, and good dental alignment (Fig. 17).
The canine and molar relationships were corrected
to Class | (Fig. 12). A functional occlusion with

stable posterior support and near ideal anterior
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M Fig. 10: Treatment progress in months (M) is shown in six right buccal intraoral views arranged in clockwise order. See text for details.

M Fig. 11: Post-treatment facial and intraoral photographs
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guidance was established (Fig. 13). Cephalometric
superimpositions before and after treatment showed
that the maxillary first molars were translated about
3mm anteriorly (Fig. 14). The maxillary central incisors
were intruded 1.5mm, and retracted about 3mm.

Mandibular first molars were moved anteriorly

about 2mm. The lower incisors were uprighted
about 10°, and intruded Tmm. The amount of
counterclockwise rotation of the mandible was less
than predicted (Fig. 74), but it was adequate to serve
as a platform for the crown-lengthening procedure
to achieve optimal correction of the gummy smile.

Fig. 12: Post-treatment dental models (casts)

Fig. 13: Post-treatment lateral cephalometric radiograph

e

Fig. 14:

Cephalometric tracings superimposed on the anterior cranial base (left), on the makxilla (upper right), and on the mandible (lower right) show
the dentofacial changes associated with 24 months of active treatment (red) compared to pre-treatment (black). See text for details.
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Panoramic radiography at the end of the treatment
showed near ideal root alignment (Fig. 75), and the
follow-up TMJ evaluation was WNL (Fig. 16). The
ABO Cast-Radiograph Evaluation (CRE) score was 27
points (Worksheet 2). The major CRE discrepancy was
decreased occlusal contacts, which may reflect the
anatomy of previous posterior dental restorations.
The patient accepted the condition, and was not
interested in further restorative treatment.

The Pink and White dental esthetic score was 2
points, as shown in the supplementary Worksheet
3. The patient was well satisfied with her dentofacial
esthetics and functional occlusion.

B Fig. 15: Post-treatment lateral panoramic radiograph

W Fig. 16:

Post-treatment TMJ transcranial radiographs are shown of the right
(R) and left (L) sides in the rest and open positions. The contours and

articular relationships are WNL. See text for details.

Discussion

The term “gummy smile” refers to excessive gingival
display >3mm during a full smile (Fig. 17a).” The
specific problems for the current patient were:
(a) short and hyper-mobile upper lip, (b) vertical
maxillary excess, (c) extrusion of upper anterior
dentition, and (d) altered passive eruption.'
Myofunctional training to control expression of the
smile is useful for a short and hyper-mobile lip, but
structural correction is required for vertical maxillary
excess, dental extrusion and altered passive
eruption."” Gummy smile correction focused on
intrusion of the entire maxillary arch (Fig. 77b). There
were three keys for treatment:

W Fig. 17:
(a) Post-Orthodontic Treatment: frontal photograph revealed
increased gingival exposure when smiling, due to excessive gingival
tissue, short clinical crowns, and exaggerated lip elevation.

(b) Final Outcome: Crown-lengthening, laser gingivectomy, and
more natural upper lip elevation resulted in an attractive smile.
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1. Anterior Bite Turbo (BT): BTs were bonded on
the lingual surfaces of upper central incisors for
correction of deep bite. Anterior BTs are most
effective when bite opening produces ideal
anterior overbite and overjet, but apical loads on
incisors commonly result in intrusion of upper
and lower incisors.*” BTs also serve as incisal stops
to establish the level of the posterior occlusion at
the desired vertical dimension of occlusion (VDO).2
The desired plane of occlusion is produced by
spontaneous eruption of the posterior dentition
and orthodontic extrusion via NiTi archwire
leveling and Class Il elastics.

2. TAD Force Design and Position: According to
Dellinger,” light forces (50-100g) provide optimal
intrusion with minimal root damage. A force of
approximately 20 gram/tooth,”” is suggested
for axial intrusion with minimal risk of root
resorption.'”'" The anterior position of the incisal
miniscrew determines the line of force relative to
the smile arc (Fig. 18). A 2-TAD design is preferred
for distributing the intrusive force to protect
the smile line. In contrast, a 1-TAD mechanism
applies a single line of force between the upper

central incisors that may flatten the smile arc.
The latter is less invasive, but adjustment of a
relatively stiff archwire is required in order to
achieve an attractive maxillary anterior smile line
(Figs. 18 and 19).*

.Surgical Crown Lengthening: Osteoplasty is

usually required in order to apically reposition the
alveolar bone margin. This procedure is necessary
to provide adequate biologic width for soft tissue
attachment (Fig. 79). Measuring gingival sulcus
depth and bone sounding under local anesthesia
are important diagnostic tools for determining the
appropriate level for crestal bone.” The present
patient exhibited an adequate zone of attached
gingiva, and the bone sounding depth was 3mm.
Based on Coslet’s classification of altered passive
eruption,'” the patient was classified as Type
I-B (excessive bone and gingiva). Surgical crown
lengthening and selective laser gingivectomy
were used to enhance dental esthetics by
apically repositioning the gingival margin while
maintaining an appropriate biologic width (Fig.
19).' The cementoenamel junction (CE)) is the
anatomical reference for crown lengthening.’

W Fig. 18:

Comparison of a 1-TAD (a) to a 2-TAD (b) design for intrusion of the upper anterior segment shows the advantage of the 2-TAD design for
maintaining the smile arc (curved blue line). Achieving an adequate smile line with the 2-TAD mechanism requires a stiffer archwire adjusted to

enhance the smile arc. See text for details.
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B Fig. 19: Sequential steps in the surgical crown-lengthening procedure shown in a clockwise order were :
(a) Short clinical crowns with adequate keratinized gingiva are shown relative to the mucogingival junction (MGJ) depicted as a dotted line.

(b) Yellow line represents the CEJ, the biologic width (green BW) is 2mm of exposed root apical to the CEJ, and the blue line represents the ideal

bone position.

(c) After osteoplasty, the CEJ (yellow line) is separated from the bone level (blue line) by a 2mm width of exposed root apical to the CEJ.

(d) Marginal gingiva is repositioned and sutured with 4-0 Gore-Tex® (Gore Medical Products, Flagstaff, AZ, USA).

(e) 10 days post-operatively, the sutures are removed.

(f) Gingival contours are shown after refinement with selective diode laser gingivectomy. Compare to image (a), note the wide band of

attached gingiva inferior to the MGJ.

The relationship of the CEJ to the osseous crest
was mapped. Bone removal was performed with
a "5 round carbide bur to establish a uniform
2mm biologic width" for the anterior teeth. After
gingival wound healing, diode laser gingivectomy
was performed to refine gingival margins.
Following the periodontal procedures, the patient
was trained in natural lip elevation by observing
her smile in a mirror. Attractive dentofacial
esthetics when smiling was achieved (Fig. 17b).

Conclusions

Esthetic correction of deep-bite with a gummy
smile is challenging. This case report is a step-by-
step protocol for achieving an excellent outcome

without orthognathic surgery. The maxillary arch
was orthodontically intruded with TAD anchorage.
Then, the desired enamel exposure (crown length)
in the upper anterior segment was achieved with
crown-lengthening surgery and selective laser
gingivectomy. Natural lip elevation training was
provided. A four-year follow-up evaluation of the
patient documented excellent stability, good
periodontal health, and routine expression of an
attractive, natural smile (Fig. 20).
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B Fig. 20: Four-year post-treatment follow-up records: facial and intraoral photographs
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LINGUAL POSTERIOR X-BITE

- 1 pt. per tooth Total =
Discrepancy Index \Xorksheet 0
BUCCAL POSTERIOR X-BITE
TOTAL D.I. SCORE
2 pts. per tooth Total =
OVERJET
0 mm. (edge-to-edge) = CEPHALOMETRICS  (See Instructions)
1 -3 mm. = U pts. o o B
3.1-5mm. = 2 pts. ANB 2 6° or < -2 = A4pts.
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SN-MP
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Each degree > 38° 7 X 2 pts. = 14
VERBITE
0—-3 mm. = 0 pts. < 26° = lpt
3.1 -5 mm. = 2 pts. Each degree < 26° x 1pt. =
5.1 =7 mm. = 3 pts.
. o _
Impinging (100%) 5 pts. 1 to MP > 99° - lpt
Total = Each degree > 99° x1lpt =
Total = 16
ANTERIOR OPEN BITE

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

OTHER

(See Instructions)

Supernumerary teeth x 1pt. =
Ankylosis of perm. teeth X 2 pts. =
Total = III Anomalous morphology X 2 pts. =

Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @2 pts. =

LATERAL OPEN BITE oo T
Missing teeth (except 3 molars) x 1 pts. =

2 pts. per mm. per tooth Miss%ng teeth, congenital X 2 pts. =
Spacing (4 or more, per arch) X 2 pts. =
Spacing (Mx cent. diastema > 2mm) @ 2 pts. =

Total = III Tooth transposition X 2 pts. =

Skeletal asymmetry (nonsurgical tx) @ 3 pts. =

CROWDING (only one arch) Addl. treatment complexities 2 X 2 pts. =

1 -3 mm. = 1 pt. Identify: severe gummy smile

2} - 2 mm. = i p:s' short clinical crowns

1 =7 mm. = pts. _

> 7 mm. = 7 pts. Total -

OCCLUSION

Class I to end on = 0 pts.

EndonClass[Tor I = 2 pts. per side pts.

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

Beyond Class Tor III = 1 pt. per mm. pts.

additional
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Occlusal Contacts

Cast-Radiograph Evaluation

‘ “ ﬁA AA‘. |
Case # Patient " l [\ {‘)_ :
2P I-. . .. .*1- oy

Total Score: 27

Alighnment/Rotations

o "
%

2‘ %2

R Mnx L L Mp R

Lingual Surface

Marginal Ridges
Occlusal Relationships

ﬁ W M\mﬁ\i\

Root Angulation

WL
L 1«1

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 & \Xhite Esthetic Score (Before Surgical Crown Lengthening)

Total Score: = 2

Total = 1

1. Pink Esthetic Score

N

.M & D Papillae

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque)

o~ U1 B~ oW N
—_—
N N NN NN

. Scar Formation

1. M & D Papilla
2. Keratinized Gingiva
3. Curvature of Gingival Margin

©

0

©
4. Level of Gingival Margin @ 1 2
5 ©

©

. Root Convexity ( Torque) 1 2
6. Scar Formation 1 2
2. White Esthetic Score ( for Micro-esthetics ) Total = 1
. Midline o1 2
. Incisor Curve o1 2
. Axial Inclination (5°, 8°, 10°) 01 2
. Contact Area (50%, 40%, 30%) 0 1 2
. Tooth Proportion (1:0.8) 01 2
. Tooth to Tooth Proportion 01 2

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

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

. Tooth Proportion (1:0.8)

N

6. Tooth to Tooth Proportion 1 2
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OBS Super Set

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

For comfort & retention of elastic chain

Smooth Mushroom Head

¥ 4-way Rectangular Holes ®

For lever arm to solve impacted tooth

Double Neck Design

Easy hygiene control & extra attachment

MEDICAL DEVICE

Made in Taiwan

el
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 on iPad) for free. !

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

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

fNewton \. +886-3-573-5676 @ orthobonescrew.com B inewton.dental@gmail.com
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Restoratives
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Demi " Plus

LED Light Curing System

The best just got better.

Demi™ Plus, powered by Demetron™ Technology, is the next generation in premium curing lights. It combines
sophisticated engineering with innovative design advancements that enhance performance and deliver

consistent cures while allowing you to focus on what'’s truly important—your practice.



Advanced Features

A Kerr curing light system powered
by Demetron Technology.

PLS Technology
// Demi with PLS 5-Second Exposure
Extended Light Guide
+ 28% longer reach 1400

1300

The 8 mm Extended Turbo Light Guide
enables improved access for posterior
procedures.

1200

OUTPUT mW/cm2

1100

0 1 2 3 4 5

TIME IN SECONDS

Durability

Valox resin, high-performance thermoplastic

polyester resin.

Lightweight.

Chemically resistant. Advanced Battery Design
Impact resistant. + The positive contact charger
Withstands temperature extremes. guarantees a snug fit.

Fully coated contacts prevent A

corrosion over time.

J/

Demi Plus Technology

TRUE 5-SECOND CURE IMPROVED COOLING ADVANCED BATTERY LIGHTWEIGHT,
SYSTEM TECHNOLOGY ERGONOMIC DESIGN
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Class Ill Camouflage Treatment:
Premolar Extractions, Bite Turbos, and
Differential Space Closure

Abstract

History: A 24 year-old male presented with protruded chin, crowded dentition, and poor smile esthetics. There was no contributing
medical or dental history. Previous orthodontists recommended orthognathic surgery, but the patient preferred a more
conservative approach.

Diagnosis: Skeletal Class Il malocclusion (SNA 89°, SNB 86°, ANB -3°) was complicated with bimacxillary protrusion, anterior crossbite
and a concave profile. Asymmetric buccal segments were more Class Il on the right side (8mm), and the mandibular midline was
deviated 4mm to the left. The Discrepancy Index (DI) was 42 points.

Treatment: Four 1" premolars were extracted to provide space for camouflage treatment. Class Ill elastics and an inclined bite plane
on the lower incisors were used to correct the anterior crossbite. The buccal segment asymmetry and crowding were resolved with
differential space closure and Class lll elastics in all four quadrants. Posterior crossbite tendency was controlled with cross-elastics and
upper archwire expansion.

Results: Retraction of the lower anterior segment improved facial convexity from 0° to 2°. After 30 months of active treatment, this
severe skeletal malocclusion was corrected to an excellent Cast-Radiograph Evaluation (CRE) of 26 points and a Pink & White dental
esthetic score of 5.

Conclusions: Severe Class Il skeletal malocclusion can be resolved with extractions and camouflage treatment. Mandibular buccal
shelf bone screw anchorage may improve incisal angulation. (J Digital Orthod 2020;60:40-55)

Key words:
Class Ill malocclusion, non-surgical treatment, anterior crossbite, bite turbos, torque selection

Introduction

Class Il malocclusion is challenging particularly when
there are asymmetric skeletal components. For non-
growing adults, camouflage treatment rather than
orthognathic surgery has long been debated." If the
patient desires a skeletal correction, orthognathic
surgery is necessary. However, the expense and
surgical morbidity are unattractive aspects, so
camouflage treatment was developed to achieve an
acceptable, compromised outcome.” Non-extraction
camouflage treatment can be accomplished with
Class Il elastics if the malocclusion is symmetric, and

it is acceptable to open the vertical dimension of

occlusion. However, in the presence of substantial
crowding and intermaxillary asymmetry, extraction
in all four quadrants is preferable because it
provides space for differential space closure. Class Il
camouflage treatment with extractions can improve
the ANB angle and decrease facial convexity with
little or no change in the vertical dimension of
occlusion (facial height).”® With careful selection
and diagnosis, 92% of adult Class lll malocclusion
patients can be effectively treated with orthodontic
therapy alone.’
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This case report documents the conservative management of an adult skeletal Class Ill malocclusion
complicated with anterior crossbite, asymmetric molar relationship, and midline deviation (Figs. 1-5).
Conservative treatment (Figs. 6-8) resulted in an acceptable camouflage result (Figs. 9-12).

M Fig. 1: Pre-treatment facial and intraoral photographs. See text for details.
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W Fig. 2:

The facial profile and frontal intraoral views are compared in centric occlusion (C,) and centric relation (Cp). In the C, position, the incisors are in

an end-to-end relationship, and the facial profile is acceptable.

The dental nomenclature for this report is a modified
Palmer notation with four oral quadrants: upper
right (UR), upper left (UL), lower right (LR), and lower
left (LL). From the midline, the permanent teeth are
numbered 1-8, e.g., a lower right first molar is LR6.

Diagnosis and Etiology

A 24-yr-5-mo-old male presented for orthodontic
consultation with the following chief concerns:
protruded chin, crowded dentition, and poor smile
esthetics (Figs. 1-5). There was no contributing
medical or dental history. The clinical examination
showed a protrusive lower lip, an anterior crossbite
from UR2 to UL3, and distally tipped lower incisors
(Fig. 5, Table 1). The overjet was -5mm, and the
overbite was 2mm. Crowding was severe (15mm) in
the maxillary arch, but it was only moderate (5mm)
in the mandibular arch. The molar relationship was

asymmetrical full-cusp Class Il (right side) and end-
on Class Il (left side) (Fig. 4). Lin's 3-Ring Diagnosis
(Fig. 13) revealed (7) an orthognathic profile, (2)
3mm anterior functional shift, and (3) near Class
| buccal relationships in Cy (Figs. 2 and 5, Table 1).
The panoramic radiograph showed asymmetrical
temporomandibular joints but no specific intraoral
dental problems (Fig. 3). Cephalometric analysis (Table
1) documented an ANB angle of -3° and protruded
lower lip (7mm to the E-Line). A careful evaluation of

B Fig. 3: Pre-treatment panoramic radiograph
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Fig. 4:

Pre-treatment study casts show a full cusp Class Ill molar relationship
on the right side, but the left side is only a half cusp Class Ill. Distally
inclined lower incisors and an anterior crossbite complicate the
malocclusion. See text for details.

Fig. 5:
Pre-treatment cephalometric radiograph shows the anterior
crossbite. See text for details.

42) (Worksheet 1) and Lin's
3-Ring Diagnosis (Fig. 13) indicated conservative
treatment was feasible, but Chang'’s extraction

the Discrepancy Index (DI=

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF
SNA® (82 86° 85.5° 0.5°
SNB’ (809 89° 87° 2°
ANB° (2°) -3° -1.5° 1.5°
SN-MP° (32°) 36° 37° 1°
FMA® (25 28° 29° 1°
DENTAL ANALYSIS
U1 To NA mm (4mm) 8 7 1
U1 To SN” (104°) 123° 116° 7°
L1 To NB mm @mm) 55 2 3.5
L1 To MP° (90°) 78° 75° 3°
FACIAL ANALYSIS
E-LINE UL (-1mm) -0.5 -1 0.5
E-LINE LL ©mm) 7 1 6
(g3F/H) Na-ANS-GN 530, 5505 905
(C133o:)1veX|ty. G-Sn-Pg 0° 2° 20

W Table 1: Cephalometric summary

decision chart (Table 2) indicated that extractions
were needed to manage the asymmetry, protrusion,
and crowding.

Treatment Objectives

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

Treatment Plan

Extract all four first premolars to relieve the crowding
while maintaining the position of the upper lip.
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Correct the anterior crossbite with an inclined bite
plate on the lower anterior segment and Class Il
elastics. Install 2x12-mm OrthoBoneScrews (OBS®s)
(iNewton, Inc., Hsinchu, Taiwan) in the mandibular
buccal shelves if supplemental anchorage is
required. Because of extensive Class Ill elastic
mechanics, bracket requirements for the anterior
segments are low torque in the upper, and high
torque in the lower arches (Figs. 14, 16, and 18).

Treatment Alternatives

The preferred orthognathic surgical options
were Le Fort | with bilateral intraoral vertical
ramus osteotomies. The patient declined surgery
because of the hospitalization, high cost, and risk
of complications.

Treatment Progress

A 0.022-in slot Damon Q° fixed appliance (Ormco,
Brea, CA, USA) with passive self-ligating (PSL)
brackets was selected. After the 1** premolars were
extracted, the lower arch was bonded with super

W Fig. 7:

The negative overjet decreased from -5mm at the start of treatment
(OM) to -1.5mm at eight months (8M). At 13 months (13M), the
anterior inclined bite plate was bonded on the lower incisors as
shown in the buccal (left) and frontal (right) views.

W Fig.8:
The IPR procedure is shown before and after the incisors were

reshaped to eliminate black interproximal spaces, increase contact
area, and provide space to retract the anterior segment.

M fig. 6:

At two months (2M), open coil springs and elastomeric chains are applied to help relieve crowding. By the 5" month, a 0.014-in CuNiTi wire
is engaged in all of the upper brackets. In the 8" month of treatment, crowding is relieved, anterior alignment is improved, and most of the

extraction space is closed. See text for details.
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high torque brackets in the anterior segment (Fig. 14).
Two months later, the upper arch was bonded
with standard torque brackets. To prevent binding
and notching of the archwire in the UR1, UR2, and
UL2 brackets,” open coil springs (nickel-titanium
springs) were placed on the archwire to open
space (Fig. 6, left). The initial archwire was 0.014-
in copper-nickel-titanium archwire. Class Il early
light short elastics (Parrot, 5/16-in, 2-0z; Ormco, Brea,
CA, USA) were placed from the mandibular second
premolars to the maxillary 1 molars. In addition, a
five-ring power-chain was placed bilaterally from

the maxillary canines to the maxillary 1 molars to
close the extraction spaces and relieve the anterior
crowding. By the 5™ month of treatment, the open
coil springs were removed, and the mandibular
archwire was changed to 0.014x0.025-in copper-
nickel-titanium (Fig. 6). In the 8" month, the
crowding was nearly resolved. In the 13" month,
the upper and lower archwires were both changed
to 0.016x0.025-in SS. The overjet decreased from
-5mm to -1.5mm, and the extraction spaces in the
upper arch were decreased. An anteriorly inclined
bite plate was bonded from tooth LL2 to LR2 to

M Fig. 9: Post-treatment facial and intraoral photographs
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correct the anterior crossbite (Fig. 7). Class Il elastics
(Fox, 1/4-in, 3.5-0zz Ormco, Brea, CA, USA) and five-ring
power-chains were used to retract the lower anterior
teeth. After four months with the bite plate, the
anterior crossbite was corrected. In the 26" month,
interproximal reduction was performed in the lower
anterior segment to reduce dark triangles (Fig. 8).
Final space closure and detailing were accomplished.
After 30 months of active treatment, all appliances
were removed.

Treatment Result

Correction of the anterior crossbite and retraction
of the lower lip significantly improved the facial
profile (Fig. 9). Both arches were well aligned and
optimally interdigitated, resulting in a near ideal
Class | occlusion with coincident midlines (Fig.
10). Panoramic radiography revealed good axial
alignment of the dentition (Fig. 77). Cephalometric
superimpositions revealed mandibular incisors were
retracted about 7mm, and axial inclinations were

acceptable (Fig. 12). These outcomes indicated the

effect of space closure was well compensated by
the high-torque brackets and the reverse Curve of
Spee in the archwire (Fig. 72). Maxillary incisors were
maintained in the original anterior-posterior (A-P)
plane, and their axial inclination was improved (U1-
SN:123° to 116°). This was not an ideal outcome, but
it was acceptable for the camouflage correction of a
severe skeletal Class Il malocclusion. The mandible
was rotated clockwise (posteriorly) because of the
lower molar extrusion due to Class lll elastics. The
protrusive lower lip was corrected by retracting the
lower incisors (Fig. 12).

The Cast Radiograph Evaluation (CRE) score was 26
points, as shown in the supplementary Worksheet
2. The major residual discrepancies were the
buccolingual inclination (7 points). Dental esthetics
were acceptable as documented by a Pink and
White esthetic score of 5, as shown in Worksheet 3.
This conservative treatment plan required ~2.5 years
(30 mo) of active treatment. The patient was pleased
with the dental and facial outcomes.

Fig. 10: Post-treatment study models (casts)

Fig. 11: Post-treatment panoramic radiograph
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W fig. 12:

Superimposed cephalometric tracings (pre-Tx: black; post-Tx: red) indicate that the mandible rotated clockwise, which contributed to the
retraction of the lower lip (left). In the makxillary arch (upper right), incisors were also retracted. Lower incisors were bodily retracted to correct

the anterior crossbite (lower right). See text for details.

The four-year follow-up record (Fig. 19) shows stable
occlusion and pleasant esthetics. The periodontal
state is healthy and shows no gingival recession at
all. The posterior openbite is resolved by itself. No
signs of relapse are noted, and no symptoms of TMD
are present.

Discussion

The specific indication for orthognathic surgery
is a malocclusion with skeletal or dentoalveolar
anomalies that cannot be adequately corrected with
tooth movement alone."” The American Association
of Oral and Maxillofacial Surgeons recommends
orthognathic surgery if horizontal overjet is zero or
negative, and the A-P molar discrepancy is >4mm

Class Ill. The present patient is clearly in the zone
for orthognathic correction because overjet was
-4mm and molar discrepancy was 5mm. However,
a substantial functional shift may accentuate a
dental discrepancy, e.g., anterior crossbite.” Non-
surgical treatment may be feasible by correcting
the shift and increasing the lower facial height. The
3-Ring Diagnosis developed by Lin is particularly
helpful for treatment planning of marginal Class Il
malocclusions (Fig. 13).'°' There are three favorable
indicators for the present patient when he was
positioned in centric relation: an orthognathic profile
(acceptable facial balance), buccal segments near
Class I, and an A-P functional shift of ~3mm into
maximal intercuspation.
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Class Ill camouflage treatment may result in
increased axial inclination of the maxillary incisors
and decreased axial inclination of the mandibular
incisors, particularly if there is an underlying Class
Il skeletal discrepancy.'®'”'®* Low-torque brackets
are usually recommended for the upper incisors, but
standard torque brackets were used even though
the inclination of the upper incisors was 123° to the
SN plane (Table 7). This flexibility reflects extractions
to provide the space needed to correct 15mm
of anterior crowding; then little A-P movement
of the upper incisors is required. When lingually-
tipped lower incisors (L1-MP: 78°) are retracted, two
methods can be used to increase incisal torque:
(7) turn the low-torque brackets upside down to
produce high-torque effects'””"* (Fig. 14); and (2)

Profile: Orthognathic profile at C; position

Class: Canine and molar Class | relationship
FS: Functional shift (Cy # Cy)

Profile

B Fig. 13:
The Class Ill diagnostic system of Lin evaluates the facial profile and
molar classification in C,, as well as any functional shift from C, to
C,. If the profile is acceptable in Cg, the molars are in or near Class |,
and there is a significant functional shift, the patient can usually be
managed effectively with conservative camouflage treatment.

place a pre-torqued archwire such as 0.016x0.025-
in or 0.019x0.025-in NiTi.'"**** When comparing the
pre-treatment and post-treatment cephalometric
measurements (Table 1, Fig. 12), lower incisor torque
was managed effectively. According to the decision
table formulated by Chang (Table 2), extractions
were needed to efficiently relieve the upper arch
crowding while maintaining the nasolabial angle.
In the lower arch, extraction of the mandibular
1** premolars was helpful to (7) provide space for
lower incisor retraction; and (2) prevent the distal
angulation of the terminal molar compared to
retraction of the entire lower arch.

The protocol for bite turbos (glass ionomer cement
occlusal bite raisers) was necessary for correction of
the anterior crossbite’®” because they: (1) prevent
premature occlusal contact on brackets, (2) control
wear on the teeth particularly with parafunction,
(3) facilitate arch development, and (4) create
interocclusal space for the crossbite correction. Bite
turbos can be placed in the anterior or posterior

W Fig. 14:

Reversing a low torque bracket (-11°) results in a high-torque
bracket (+11°). See text for details.
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|. Profile Protrusive Straight
2.Md. angle High Low
3. Bité " Open Deep
4. Ant. inclination Flaring Flat
5. Crowding > 7mm None
6. Decay/missing Present 77 7??;7
7. P't perception oK No
8. Etc...

W Table 2:

Chang’s extraction decision chart suggests removing premolars
because of a protrusive facial profile and crowding >7mm.

segments of either arch. There are some limitations
for bite turbo applications, e.g., it is best to avoid:
(1) weak teeth, such as upper lateral incisors,
endodontically treated teeth, and/or periodontally
compromised dentition, (2) teeth with large
restorations or temporary crowns, (3) isolated teeth
subject to high stress, and (4) target teeth that are to
be moved. When the occlusion is discluded, make
sure the bite opening is bilateral and comfortable for
the patient. For the present patient, it was necessary
to level and align multiple teeth, so the bite turbos
were on the second molars (Fig. 15). Opening the
bite accelerated the initial stage of the orthodontic
treatment. By the 13" month, all the teeth were
provisionally aligned, and the anterior inclined bite
plane'® (glass ionomer resin) was constructed (Fig. 16).
Four months were required to correct the anterior
crossbite with the inclined plane and Class Il elastics.

When correcting a Class Il malocclusion, lingual
posterior crossbite is a common complication
associated with lower arch retraction. There are
several strategies to manage posterior crossbite
tendency: (7) use lighter force to close posterior
space; (2) bond buttons on the lingual so space
closure mechanics can be applied simultaneously
on the buccal and lingual surfaces; and (3) design
archwire compensation. For the present patient,
posterior crossbite was first noted 26 months into
treatment. The upper archwire was expanded in the

posterior, and crossbite elastics were applied (Fig. 17).

W Fig. 15:
Posterior bite-turbos (blue) opened the bite to prevent incisal
bracket prematurities in occlusion. Early light short Class Il elastics
(green) were worn from U6 to L5.

M fig. 16:

Left: Thirteen months into treatment, the mechanics were space
closure with chains of elastics (green) and Class Ill elastics (red).

Right: An anteriorly inclined bite plate was constructed with glass
ionomer cement on the lower incisors to help correct the
anterior crossbite. The lower archwire was cut distal to the
lower first molars to decrease the friction for sliding space
closure mechanics.
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The lower Curve of Spee (CoS) was increased by the  In retrospect, mandibular buccal-shelf bone screws
occlusal moment produced by the elastic chains  may have decreased treatment time and improved
used for differential space closure to correct the axial inclination of the incisors.

Class Ill buccal segments (Fig. 18). This is a common

problem when closing extraction spaces even if the  Fig. 19 documents the current condition of the
dentition is well aligned. Beginning at 13 months, patient 4 years post-treatment.

a reverse curve in the lower archwire corrected the
CoS. By the 20" month, the CoS was again increased
as the lower incisors tipped lingually (Fig. 18).
Another reverse CoS in the archwire compensated
for this unwanted side effect. By the 24™ month into
treatment, the CoS problem was resolved.

Conclusions

A severe skeletal malocclusion was treated to
an acceptable outcome without orthognathic
surgery. Differential diagnosis utilizing Lin’s 3-Ring

Diagnosis and Chang’s extraction decision table ™ Fig. 18
Class Il elastics (blue) rotate each arch around a center of resistance

helped formulate an effective yet conservative as depicted by magenta curved arrows and dots with a cross in the

treatment p lan. Thi rty mont hs of careful |y_ cepter. These mechanics tip the upper anterior sggment labially
(pink arrow), and the lower anterior segment lingually (green

sequenced treatment achieved an acceptable result. arrow). See text for details.

16 x 25 SS

W Fig. 17:
In the 27" month of treatment, a posterior crossbite tendency was noted for the UL6 and UL7. Buttons were bonded on the palatal surfaces of
the affected molars and 3.50z crossbite elastics were applied (left). In addition, the upper 0.016x0.025-in stainless steel archwire was expanded
(red arrows on the right).
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Discrepancy Ind

LINGUAL POSTERIOR X-BITE
ex \Xorksheet

Total

1 pt. per tooth

TOTAL D.I. SCORE

OVERJET

0 mm. (edge-to-edge)
1 -3 mm.

3.1 -5 mm.

5.1 =7 mm.

7.1 =9 mm.

> 9 mm.

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

Total

ERBITE

0—-3 mm.

3.1 -5 mm.

5.1 —7 mm.
Impinging (100%)

Total

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.
3.1 —5mm.
5.1 —7 mm.
> 7 mm.

Total

OCCLUSION

Class I to end on

End on Class II or 111
Full Class II or III
Beyond Class II or 111

Total

B AL POSTERIOR X-BITE

Lo |
2 pts. per tooth Total E\

CEPHALOMETRICS

(See Instructions)

0 pts. ANB > 6° or < -2° -Capts.))
2 pts.
3 pts. 3 1
< - =
4 pts. Each degree <-2 x 1 pt.
5 pts.
Each degree > 6° x 1pt. =
SN-MP
> 38° = 2pts.
Each degree > 38° X 2 pts. =
< 26° = lpt
0 pts. - p
2 pts. Each degree < 26° x1pt. =
3 pts.
5 pts. 1 to MP > 99° = 1pt
II Each degree > 99° x1pt. =
OTHER  (See Instructions)
Supernumerary teeth x1pt =
Ankylosis of perm. teeth X 2 pts. =
E Anomalous morphology X 2 pts. =
Impaction (except 3* molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. = 2
Missing teeth (except 37 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. =
II Tooth transposition X 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. = 3
AddL. treatment complexities X 2 pts. =
1 pt. Identify:
2 pts.

0 pts.
2 pts. per side pts.
4 pts. per side pts.

1 pt. per mm. pts.
additional

. 6 |
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Occlusal Contacts

Cast-Radiograph Evaluation
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INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with “"X”. Second molars should be in occlusion.
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IBOI Pink & \X/hite Esthetic Score (Before Surgical Crown Lengthening]

Total Score: = 5
Total = 2
1. Pink Esthetic Score
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 ) o1 2
6. Scar Formation 01 2
1. M &D Papilla 0(1)2
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
2. White Esthetic Score ( for Micro-esthetics ) Total = 3
. Midline 01 2
. Incisor Curve 01 2
. Axial Inclination (5°, 8°, 10°) 0O 1 2
. Contact Area (50%, 40%, 30%) 0 1 2
. Tooth Proportion (1:0.8) 01 2
. Tooth to Tooth Proportion 01 2
1. Midline (0)1 2
2. Incisor Curve @ 1 2

3. Axial Inclination (5°,8°,10° 0 (1) 2
4. Contact Area (50%, 40%, 30%) 0 (1) 2
5. Tooth Proportion (1:0.8) @ 1 2

6. Tooth to Tooth Proportion 0 @ 2
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Bimaxillary Protrusion and Gummy Smile Treated
with Clear Aligners: Closing Premolar Extraction
Spaces with Bone Screw Anchorage

Abstract

Inadequate posterior anchorage is a serious limitation for aligner treatment involving extraction of four first premolars. Inappropriate
axial inclinations may compromise intermacxillary occlusion and stability. OrthoBoneScrew (OBS®) anchorage is designed to augment
the Invisalign® clear aligner G6 solution to produce more predictable outcomes as illustrated by the current case report. An 18-year-
old female presented with two chief complains: (1) protrusive, incompetent lips, and (2) excessive gingival exposure when smiling
(“gummy smile”). Clinical evaluation revealed bimaxillary protrusion, hypermentalis activity, anterior crowding, and excessive
anterior axial inclinations, particularly of the lower incisors (116°). The American Board of Orthodontics (ABO) Discrepancy Index
(DI) was 21. The treatment plan was extraction of all four first premolars, and clear aligner (Invisalign®) therapy anchored with four
OBS®s: infrazygomatic crest (IZC), and between the roots of the upper central and lateral incisors (Incisal) bilaterally. Eighteen months
of initial treatment with 45 aligners retracted and intruded the anterior segments in both arches by closing the extraction spaces with
supplemental anchorage provided by I1ZC and Incisal OBS®s. The final series of 20 refinement aligners achieved an excellent outcome
as evidenced by an ABO Cast-Radiograph Evaluation (CRE) score of 10, and a pink and white (P&W) dental esthetic score of 3. Post-
treatment analysis revealed multiple opportunities for improvement. The patient was well satisfied with the final outcome. (Reprinted
with permission from APQS Trends Orthod 2020;10(2):120-31). (J Digital Orthod 2020,60:62-79)

Key words:
Bimaxillary protrusion, gummy smile, premolar extraction, clear aligner treatment, Invisalign G6, IZC, Incisal, bone screws, space
closure, anchorage, torque control

Introduction

Modern aligner therapy has expanded the
treatment perspective for managing complex
malocclusions with removable appliances. The
Invisalign® system (Align Technology, Inc., San Jose,
CA, USA) is a leader in the applied technology. Over
the years, clinical opinions of aligner therapy have
progressed from doubtful' to reserved,” and they
are now progressing to an evolving consensus that
aligner therapy is an efficient solution for mild-to-
moderate malocclusions.” Although some complex

malocclusions have been treated with aligners,*”

the results are less accurate and predictable than
treatment with fixed appliances.®

One of the more challenging clinical scenarios
for aligners is the treatment of extraction cases.
In particular, root paralleling after space closure is
inconsistent.” Tipped teeth can be corrected with
fixed appliances, but sequential treatment with two
modalities may require more treatment time than
with fixed appliances alone.*
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To improve clinical outcomes particularly for
extraction of first premolars, Align Technology
released the G6 protocol along with SmartStage® in
2015." The principle of differential moments (couples
produced with coordinated sets of attachments) is used
for Invisalign® G6 to provide anterior retraction with
maximum posterior anchorage.'" SmartStage® is
engineered to optimize the progression of tooth
movement based on algorithms developed with a
massive data base, i.e., artificial intelligence (Al)."”
The force system for G6 is indeterminate mechanics
which are not intuitive. If a clinician accepts the G6
protocol with optimized attachments, the treatment
plan cannot be changed.

The successful completion of treatment with the G6
protocol is followed at chairside.” However, a recent
study conducted by Peking University reported that
G6 showed molar anchorage loss that was similar
to conventional attachments." The retraction of
incisors was less than predicted, and there were
multiple side effects such as lingual tipping and
extrusion.” The difference between the ClinCheck®
prediction and the actual outcome was similar to
loss of torque with fixed appliances due to the play
between archwires and brackets slots."”

Clinicians who prescribe Invisalign® treatment still
have much to learn regarding the biomechanics and
efficacy of the system.” Clear aligner treatment can

be enhanced with auxiliaries designed to improve
the predictability of outcomes.'® The aim for the
present case report is to demonstrate the potential
for OrthoBoneScrews (OBS®s) (iNewton, Inc., Hsinchu
City, Taiwan) in supplementing anchorage. The
authors feel this approach may evolve to be the “gold
standard” for patients who demand inconspicuous
aligner therapy for demanding malocclusions
requiring extractions in all four quadrants.

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

Diagnosis

An 18-year-old female presented with chief
complaints of protrusive lips and a gummy smile
tendency, which affected her confidence and
productivity. The patient had no significant medical
or dental history. Oral hygiene was acceptable, and
her motivation for treatment was to improve smile
esthetics with clear aligner treatment.

Pretreatment facial photographs showed balanced
facial proportions. A functional exam documented
lip incompetence with hyperactive mentalis muscles
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to achieve lip closure (Fig. 7). Analysis of the pre-
treatment diagnostic records revealed Class |
molar and Class Il canine relationships bilaterally
(Fig. 7). Bimaxillary protrusion with an 5mm overjet
and 2mm overbite was associated with ~3mm of
crowding in the upper arch and an anterior Bolton
ratio of 75.9%. The maxillary and mandibular midlines
were deviated by 0.5mm and 1.5mm to the right,
respectively. The panoramic radiograph showed four
unerupted third molars, and cephalometric analysis
revealed a normal skeletal relationship with flared

incisors (Fig. 2, Table 7). The ABO Discrepancy Index
(DI) was 21 as shown in the subsequent Worksheet 1.

Treatment Objectives

The treatment objectives were to: (7) reduce dental
protrusion by improving lip profile; (2) achieve
normal overjet and overbite; (3) maintain a bilateral
Class | molar relationship; (4) obtain a bilateral Class
| canine relationship; (5) coordinate midlines; and (6)

align arches.

B Fig. 1: Pretreatment extraoral and intraoral photographs
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M Fig. 2: Pretreatment panoramic radiograph (left) and lateral cephalometric radiograph (right)

CEPHALOMETRIC SUMMARY Treatment Alternatives

SKELETAL ANALYSIS The focus of Invisalign® aligner treatment was

PRE-Tx POST-Tx DIFF correction of the lip protrusion and gummy smile
SNA’ (82°) 835° 835° 0° (Fig. 3). A non-extraction treatment approach
SNB’ (80°) 80.5° 815° 1° was considered: arch retraction of 3mm in every
ANB’ ( 3° 2° 1° quadrant, interproximal reduction (/PR) to relieve
SN-MP* (32°) 275° 26.5° 1° crowding, and rounding-out the arch form."
FMA® (25°) 20.5° 19.5° 1° Extraction of all the third molars was discussed
DENTAL ANALYSIS
U1 To NA mm 4mm) 10 3.5 6.5
U1 To SN° (104°) 118° 107° 11°
L1 To NB mm (4mm) 9.5 4 55
L1 To MP* (90°) 115° 96° 19°
FACIAL ANALYSIS
E-LINE UL -1Tmm) 1 ) 3
E-LINE LL (Omm) 3 -2 5
%FH: Na-ANS-Gn 56% 5504 1%
(53%)
gggvexity: G-Sn-Pg’ 15° 11° 4° m Fig 3

Pretreatment extraoral photograph revealed patient’s gummy

W Table 1: Pre-treatment and post-treatment cephalometric analysis smile tendency. Note that the width of exposed gingiva is 4mm

superior to the U2s.
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because it would aid with arch retraction, but
the patient declined the projected result for non-
extraction treatment because it failed to adequately
reduce dental protrusion and mentalis strain. The
alternative treatment option was extraction of four
first premolars, followed by Invisalign® treatment
supplemented with OBS® anchorage to retract
and intrude the incisors. The patient accepted the
extraction treatment plan which involved: (7) two
2x12-mm OBS®s installed bilaterally in the infra-
zygomatic crest (1ZC), (2) two additional 1.5x8-mm
Incisal OBS®s in the maxillary anterior inter-radicular
(I-R) region between central and lateral incisors
bilaterally, (3) elastics (Ormco Corporation, Brea, CA)
hooked on the bone screws to retract and intrude
the maxillary anterior segment, and (4) IPR to address
a Bolton discrepancy between the arches.

Treatment Progress

iTero Element® intraoral scans (Align Technology,
Inc, San Jose, CA, USA) provided a 3D dataset.'® The
ClinCheck® (Align Technology, Inc, San Jose, CA, USA)
system was used to plan the treatment and project
the outcome. Both optimized and conventional
attachments were applied in sequential staging (Fig.
4). The treatment was conducted in two phases:
initial and refinement. Oral hygiene and aligner fit
were monitored at monthly intervals.

Initial Phase

The major goals of the initial treatment were to
retract the anterior segments as the arches were
intruded (Fig. 5). A total of 45 sets of aligners were
used over 13 months. According to the clinician’s

W Fig. 4:

ClinCheck® treatment plan and prescribed attachments are shown for the initial phase of treatment. Blue dots indicate variably predictable
tooth movement (2.5-3mm intrusion for lower incisors; 4-6mm root movement for LR5). Black dots indicate less predictable tooth movement
(>3mm intrusion for upper incisors; >6mm root movement for UR3). See text for details.
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instructions, the first set of 38 aligners were changed  the posterior teeth (Fig. 6). Half pontics were used for
every 10 days, and then every 7 days for the last 7 esthetic replacement of missing teeth. SmartStage®
aligners. Optimized root control attachments were  technology was used for the upper incisors to
used on canines in combination with precision cuts. minimize unwanted tipping and anterior extrusion."”
Optimized anchorage attachments were provided for

W Fig. 5:

ClinCheck® initial phase treatment is projected by superimposition (blue: original tooth position; white: simulation of final tooth position)
on dental landmarks that are programmed to be stable. Maximum anchorage is planned in the upper arch, consistent with more moderate
anchorage for the lower arch. The anchorage requirements in both arches are quite challenging, and require TAD anchorage.

@Q-@@.IQQIQ®@@@

24 25 28 2.7
RIGHT Buccal  Lingual LEFT
I
44 43 42 41 31 32 33 34

DHO®EFHINIHEE®O®

X Missing tooth G Optimized Attachment

W Fig. 6:

The initial phase of Invisalign® treatment utilizes SmartForce® features (optimized attachments in hexagon) for the Invisalign G6 solution to
provide maximal posterior anchorage for distal translation of canines. See text for details.
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Anterior and [ZC OBS®s were placed when the tenth
aligner was delivered. Elastics (3.50z) were worn
full-time from the U3s to the IZC OBS® and from
the anterior segment of the aligner to the Incisal
OBS®s bilaterally (Fig. 7). Inwardly-inclined cuts were
made chair side with dedicated cutting pliers for

every aligner, and all elastics were preloaded. The
patient was trained to hook the elastics intraorally
from the OBS®s to the aligner cuts. An overlapping
two-elastic design in the maxillary anterior avoided
irritating the labial frenum. OBS® anchorage was
essential for achieving the ClinCheck® simulations

W fig. 7:

Intraoral photographs show the mechanics after OBS® placement and the application of 3.50z elastics for retraction of buccal segments and

intrusion of the maxillary anterior segment.

M Fig. 8:

A progressive series of left buccal intraoral photographs show the progress of treatment compared to ClinCheck® simulations: left 3
months,10/45 aligners; center 6 months, 21/45 aligners; right 10 months, 32/45 aligners. Note a modified G6 attachment is specified for the
UL3 to accommodate a precision cut for an elastic anchored by the IZC OBS®. For the colored markings in the simulations, see Fig. 4 for details.
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during treatment with the initial series of aligners
(Fig. 8). The outcome at the conclusion of the initial
phase of treatment was dependent on bone screw
anchorage (Fig. 9).

Refinement Phase

Refinement (finishing) with 20 additional aligners was
conducted to correct the Class Il relationship on the
right side by retracting the UR quadrant Tmm (Fig. 10).
After all extraction spaces were closed, IPR was carried
out to reduce black triangles and address the Bolton
discrepancy (Fig. 17). In the finishing stage, the heavy

occlusal contacts on posterior teeth were reduced.
Subsequently, conventional attachments replaced
the optimized attachments to provide predictable
retention. Precision cuts were again prescribed for
the finishing mechanics and retention. The patient
continued to use all elastics bilaterally as prescribed.

Retention

Essix retainers (Dentsply Sirona, Charlotte, NC, USA)
retainers were delivered for both arches. The patient
was instructed to wear them full time for the first 6
months post-treatment and nights only thereafter.

M fig. 9:

Extraoral and intraoral photographs show the outcome for the initial phase of aligner treatment. A canine Class Il window (interocclusal space)

distal to the UR3 cusp is noted.
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W Fig. 10:
Refinement phase of treatment is programmed into ClinCheck® to retract the UR quadrant Tmm (blue: original tooth position; white:
simulation of final tooth position). IPR of 0.3mm is planned for five sites in the maxillary anterior segment, but for only one site in the lower
arch, to correct a perceived Bolton discrepancy.

W Fig. 11:
Post-treatment extraoral and intraoral photographs. Gingivoplasty, as well as labial frenectomy, was performed with diode laser at the
completion of the treatment. Note the buccal segments are slightly Class i, but there is no overjet, suggesting that more refinement of IPR was
indicated in programming the refinement stage on ClinCheck®.
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Instructions were provided for home care, as well as
for maintenance of the retainers.

Treatment Results

This case report describes the correction of a
malocclusion with a DI of 21, which was treated to
an excellent CRE of 10 and a P&W esthetic score of 3,
as shown in the subsequent worksheets (Worksheets
2 and 3). The total treatment duration was 18 months
with a total of 65 aligners (45+20). Post-treatment
records document achievement of all treatment
objectives relative to good dental alignment
and dentofacial esthetics (Fig. 17). Ideal overbite
and overjet were achieved. Most importantly,
all extraction spaces were closed with good
maintenance of root parallelism (axil inclination) (Fig.
12). Upper and lower incisors were retracted and
uprighted, improving the patient’s lip profile and
facial esthetics (Table 1, Fig. 13). The intrusion of the
entire maxillary dentition corrected the gummy

smile, and produced a slight counterclockwise
rotation of the mandible to close the vertical
dimension of occlusion. Buccal segments were
corrected to Class | bilaterally. Upper and lower
midlines were coincident with the facial midline. The
patient was highly motivated and compliant with
aligner wear and elastics. She was extremely happy
with the treatment results. Overall, a near ideal
outcome was achieved. Arrangements will be made
in the future for third molar extractions.

Discussion

Extraction of four first premolars is often indicated for
Asians to correct typically Class | malocclusions with
bimaxillary protrusion with or without crowding.'”*
Initial crowding may contribute to anchorage loss
with fixed appliances® and aligners.'* However, with
the current Invisalign® approach, crowding is directly
related to predictable tooth movement with aligners.
Thus, the overall tooth movement, as well as mesial

W fig. 12:

Post-treatment panoramic radiograph (left) and lateral cephalometric radiograph (right). Good root parallelism is noted in the maxillary
buccal segments, but all the teeth are more upright than normal (Fig. 3), which contributes to the Class Il windows distal to the cusps of the U3s

(Fig. 11).
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W Fig. 13:

Superimposed tracings of the pre-treatment (blue) and post-treatment (red) lateral cephalometric radiographs show that bimaxillary
protrusion was resolved dramatically (UT and L1 retracted 6.5 and 5.5mm, respectively). The intrusion of entire upper dentition (U1 and U6
intruded 2.2 and 1.5mm, respectively) was consistent with the counterclockwise rotation of the mandible.

tipping and translation of first molars, is close to
the pretreatment prediction." Because the current
patient had minimal crowding but severe protrusion,
firm posterior anchorage (OBS®s) was indicated.

The ideal soft tissue display when smiling is
1-2mm of attached gingiva.” While orthodontists
rate 2-3mm of gingival exposure as unattractive,
general dentists and laypeople feel that >4mm is
required to rate a smile as unattractive (Fig. 3).”** A
"gummy smile” may have both extra-oral and intra-
oral dimensions.” The differential diagnosis for the
current patient favored a dental origin because
the morphology was not consistent with anterior
dentoalveolar extrusion nor vertical maxillary
excess. The patient’s lips were incompetent at rest,
but did contact with hypermentalis activity, so it
was important to control the vertical dimension of

occlusion (Fig. 7). The use of the maxillary anterior

miniscrews was originally proposed by Lin et al.”®

Extraction cases with gummy smile are recognized
as challenging malocclusions for clear aligner
treatment."”” Ideal ClinCheck® simulations are
difficult to achieve. The “bowing” and/or “bite block”
effect” may enhance the gummy smile tendency
or deepen the bite with conventional aligners,
so miniscrews play a vital role in expanding the
scope for clear aligner treatment.”® As shown in
Fig. 14, an extra-alveolar (E-A) retracting force on
the dentition anchored with [ZC OBS®s produced a
favorable clockwise moment to deepen the plane of
occlusion, but the position of the center of rotation
(C,) in 3D was unknown. The C,, for posterior
rotation of the lower arch with mandibular buccal
shelf OBS® is actually an axis of rotation in 3D that
has been calculated with finite element analysis
(FEA) of cone beam commuted tomography (CBCT)
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W Fig. 14:

The force system is diagrammed in 2D to explain the mechanics
in the sagittal plane for an 1ZC and Incisal OBS®s. Based on the
presumed center of resistance (CR, red circle with a cross) for the
maxillary arch, the elastic force from the IZC screws to the cuspid
precision cut has both distal and vertical components (straight
yellow arrows) that produce a clockwise moment around the CR
(curved yellow arrow). The anterior I-R screws anchor an intrusive
force (green arrow) that creates a counterclockwise moment (curved
green arrow) tending to flare the maxillary incisors. The presumed
resultant for overall applied loads is the blue arrow.

images.”” The calculated C,., was far more anterior
and occlusal than previous 2D estimates. If the
calculated C,, is similar for IZC anchorage in the
upper arch, E-A posterior anchorage has less of an
effect on steepening the maxillary plane of occlusion
to produce incisor extrusion than is implied in 2D (Fig.
14). The scientific evolution of 1ZC OBS® anchorage
for aligner therapy requires 3D assessment of the C,,
because a relatively simple change in the direction of
the elastics force may eliminate the need for Incisal
OBS®s. Steepening the plane of the buccal elastic by
screwing the OBS® deeper into the buccal fold and
attaching the elastic near the cusp tip of the canine
may eliminate the need for the uncomfortable and
unattractive Incisal miniscrews. Patients desiring
aligner treatment prefer the most esthetic and
the least invasive approach, so eliminating Incisal
miniscrews would be a very attractive option.

Realistic assessment of the 3D biomechanics relative

to IZC anchorage for aligner treatment is not
possible without FEA of CBCT images.” However,
in the meantime 2D analysis is helpful for routine
clinical applications (Fig. 14). When the buccal elastic
force is parallel to the occlusal plane, clockwise
rotation of the occlusal plane is expected to extrude
the incisors. I-R OBS®s in the incisal anchorage
position between the central and lateral incisor roots
are essential for reversing the extrusive component
on the anterior segment. In addition, the anterior
vertical force resulted in a slight flattening of the
occlusal plane and net intrusion of the maxillary
arch (Fig. 15). The combination of all four OBS®
fixtures (2 1ZC and 2 Incisal) retracted and intruded

M fig. 15:
The application of anterior I-R screws to anchor elastics fitted
into palatal cuts (blue curved lines) in the aligners is shown in the
occlusal view (upper) and the frontal view (lower). The palatal cuts
inclined to the mesial are good attachments for elastics attached
the Incisal OBS®s bilaterally.
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the maxillary incisors (Fig. 13). In addition, the roots in
the buccal segments were well aligned (parallel) at the
end of treatment, but they were perpendicular to the
occlusal plane rather than distally oriented (Fig 2). One
can view the impressive results (Figs. 17-13) as achieving
the full potential of aligners, but, more properly
speaking, it was OBS® anchorage that expanded
the scope of aligner treatment.”® However, there is
room for improvement particularly in regard to root
angulations in the maxillary posterior segments.

Fig. 15 demonstrates the application of anterior
I-R bone screws with elastics attached to “inwardly
inclined” cuts on the palatal surface of the central
incisors. The cuts are made chairside for every aligner
specified with a special cutting plier. The patient fits
elastics into the slots before seating the aligner on
the arch, and then stretches the elastics over the
Incisal bone screws with finger pressure (Fig. 15).

The overall failure rates for anterior I-R screws and
IZC E-A screws are 7.2%’' and 6.3%’, respectively.
The failure rates for TADs anchoring aligners is
unknown, but the hypothesis is the failure rate will
be lower for Incisal OBS®s because the applied force
is lower and it is not applied full time. Further study
is required to resolve this important issue.

All treatment objectives were met. Despite the
patient’s compliance in wearing aligners and
elastics, there were Class Il “windows” along the distal
incline of the incisal edge of both maxillary canines,
which extended posteriorly for all the interproximal
intercuspation in the buccal segment (Fig. 17).

This problem could be more clearly assessed with
articulated casts. There were several contributing
factors for the occlusal irregularities: (7) slight Class
Il relationship of the U3s and U4s, (2) inadequate
distal moment of the U3 roots, and (3) insufficient
extrusion of the L4s. In retrospect, closer monitoring
of the ClinCheck® setup to resolve the Class Il
buccal segments may have indicated less IPR in the
maxillary anterior region (Fig. 10) and more IPR of the
lower anterior segment to create additional overjet
to accommodate the Class Il correction. In addition,
distal root movement for all teeth in the maxillary
buccal segments was needed. The roots were
parallel (Fig. 12), but they were too upright to achieve
an ideal intercuspation relationship. Overall, the
result was excellent (CRE 10), but there was potential
for a more ideal outcome.

The compensatory mechanism in the setups for
Invisalign® extraction cases with miniscrew anchorage
are similar to treating gummy smile cases. Four
screws can prevent unattractive bowing effects, and
at the same time save dozens of additional aligners.
Once realistic 3D biomechanics are calculated,” it will
be possible to further refine aligner alignment with
TAD anchorage to achieve even more ideal results.
The goal is to be competitive with the high accuracy
for non-extraction aligner treatment.”

Conclusions

Closure of extraction spaces with Invisalign®
appliances alone can be challenging and frustrating.

Clinicians should be prepared for anterior dumping
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and posterior torque loss. Prevention is better
than cure. Aligners can be well integrated with
TAD anchorage to execute a broad range of
malocclusion corrections. Despite the excellent
outcome for the current case, the treatment details
should be carefully interpreted. 3D studies of the
biomechanics are needed to formulate robust
clinical recommendations.

Declaration of Patient Consent

The authors certify that they have obtained all
appropriate patient consent documents. In the form,
the patient has given her consent for her images and
other clinical information to be reported in the journal.
The patient understands that her name and initials
will not be published and due efforts will be made to
conceal identity, but anonymity cannot be guaranteed.

Acknowledgements

Special thanks to Mr. Paul Head for proofreading
this article.

Financial Support and Sponsorship
Nil.

Conflicts of Interests

There are no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

Lagravere MO, Flores-Mir C. The treatment effects of
Invisalign orthodontic aligners: a systematic review. ] Am Dent
Assoc 2005;136(12):1724-1729.

. Kravitz ND, Kusnoto B, Agran B, Viana G. How well does

Invisalign work? A prospective clinical study evaluating the
efficacy of tooth movement with Invisalign. Am J Orthod
Dentofacial Orthop 2009;35(1):27-35.

. Zheng M, Liu R, Ni Z, Yu Z. Efficiency, effectiveness and

treatment stability of clear aligners: A systematic review and
meta-analysis. Orthod Craniofac Res 2017;20(3):127-133.

. Chan E, Darendeliler MA. The Invisalign” appliance today: A

thinking persons orthodontic appliance. Seminars in Orthod
2017;23(1):12-64.

. Kenji O. Advanced aligner orthodontics. APOS Trends Orthod

2017;7:69-72.

. Galan—Lopez L, Barcia-Gonzalez J, Plasencia E. A systematic

review of the accuracy and efficiency of dental movements
with Invisalign®. Korean J Orthod 2019;49(3):140-149.

. Phan X, Ling PH. Clinical limitations of Invisalign. ] Can Dent

Assoc 2007;73(3):263-266.

. Baldwin DK, King G, Ramsay DS, Huang G, Bollen AM.

Activation time and material stiffness of sequential removable
orthodontic appliances. Part 3: premolar extraction patients.
Am ] Orthod Dentofac Orthop 2008;133(6):837-845.

. Papadimitriou, A, Mousoulea, S, Gkantidis, N, Kloukos D.

Clinical effectiveness of Invisalign® orthodontic treatment: a
systematic review. Prog Orthod 2018;19(1):37-60.

Align Technology 1. Invisalign G6. Available at: http://www.
invisalign-g6.com/en-XA. Last accessed: 16, Mar, 2020.
Morton J, Derakhshan M, Kaza S, Li C, Chen V. Design of
the Invisalign system performance. Seminars in Orthod
2017;23(1):3-11.

Chang M]J, Chen CH, Chang CY, Lin ], Chang C, Roberts WE.
Introduction to Invisalign® Smart technology: attachment
design, and re-call checks. J Digital Orthod 2019;54:80-95.

Jie, RKLK. Treating bimaxillary protrusion and crowding
with the Invisalign G6 first premolar extraction solution and
Invisalign aligners. APOS Trends Orthod 2018;8(4):219-224.
Dai FE Xu TM, Shu G. Comparison of achieved and predicted
tooth movement of maxillary first molars and central

incisors: First premolar extraction treatment with Invisalign.

Angle Orthod 2019;89(5):679-687.




JDO 60 CASE REPORT

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Archambault A, Lacoursiere R, Badawi H, Major D, Carey ],
Flores-Mir C. Torque expression in stainless steel orthodontic
brackets: a systematic review. Angle Orthod 2010;80(1):201-210.

Rossini G, Parrini S, Castroflorio T, Deregibus A, Debernardi
CL. Efficacy of clear aligners in controlling orthodontic
tooth movement: a systematic review. Angle Orthod

2015;85(5):881-889.

Houle JP, Piedade L, Todescan R Jr.,, Pinheiro FH. The
predictability of transverse changes with Invisalign. Angle
Orthod 2017;87(1):19-24.

Fliigge TV, Schlager S, Nelson K, Nahles H, Metzger MC.
Precision of intraoral digital dental impressions with iTero and
extraoral digitization with the iTero and a model scanner. Am J
Orthod Dentofacial Orthop 2013;144(3):471-478.

Konstantonis D, Anthopoulou C, Makou M. Extraction
decision and identification of treatment predictors in Class I
malocclusions. Prog Orthod 2013;14(1):47-54.

Tanne K. Current status of orthodontic professionals in the
Asian Pacific region. APOS Trends Orthod 2016;6(2):58-77.

Gero S, Shpack N, Davidovitch M, Kandos S, Davidovitch M,
Vardimon AD. Anchorage loss - A multifactorial response.
Angle Orthod 2003;73(6):730-737.

Silberd N, Goldstein M, Smidt A. Excessive gingival display -
Etiology, diagnosis, and treatment modalities. Quintessence Int
2009; 40(10):809-818.

Kokich Jr VO, Kiyak HA, Shapiro PA. Comparing the
perception of dentists and laypeople to altered dental esthetics.
J Esthet Dent 1999;11(6):311-324.

Kokich Jr VO, Kokich VG, Kiyak HA. Perceptions of dental
professionals and laypersons to altered dental esthetics:
asymmetric and symmetric situations. Am J Orthod
Dentofacial Orthop 2006;130(2):141-151.

Seixas MR, Cosata-Pinto RA, Araujo TM. Checklist of esthetic
features to consider in diagnosing and treating excessive
gingival display (gummy smile). Dental Press J Orthod
2011;16(2):131-157.

Lin JC, Liou EJ, Bowman SJ. Simultaneous reduction in vertical
dimension and gummy smile using miniscrew anchorage. J
Clin Orthod 2010;44(3):157-170.

Garnett BS, Mahood K, Al-Khateeb A, Liu S, Boyd R, Oh
H. Cephalometric comparison of adult anterior open bite

treatment using clear aligners and fixed appliances. Angle

Orthod 2019;89(1):3-9.

28.

29.

30.

3L

32.

33

Chang CH, Lin JS, Yeh H. Extra-alveolar bone screws for
conservative correction of severe malocclusion without
extractions or orthognathic surgery. Current Osteoporosis
Reports 2018;16(4):387-394.

Roberts WE, Viecilli RE, Chang C, Katona TR, Paydar NH.
Biology of biomechanics: finite element analysis of a statically
determinate system to rotate the occlusal plane for correction
of skeletal Class III malocclusion. Am J Orthod Dentofacial
Orthop 2015;148:943-955.

Lin LY, Chang CH, Roberts WE. Mechanics and clinical
significance for mini-screws in four bicuspid extraction aligner
cases. ] Digital Orthod 2020;58:94-98.

Chang C, Huang C, Lee WH, Roberts WE. Failure rates for SS
and Ti-alloy incisal anchorage screws: single-center, double-
blind, randomized clinical trial. ] Digital Orthod 2018;52:70-79.

Hsu E, Lin JS, Yeh H, Chang C, Roberts WE. Comparison
of the failure rate for infrazygomatic bone screws placed in
movable mucosa or attached gingiva. Int J Orthod Implantol
2017;47:96-106.

Grinheid T, Loh C, Larson BE. How accurate is Invisalign in
nonextraction cases? Are predicted tooth position achieved?

Angle Orthod 2017;87(6):809-815.




Mini-Screw Solution to First Premolar Extraction Space Closure with Aligners JDO 60

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 =

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 =

LATERAL OPEN BITE

2 pts. per mm. per tooth

CROWDING (only one arch)

1 -3 mm. = I pt.

3.1 -5mm. = 2 pts.

5.1 -7 mm. = 4 pts.

> 7 mm. = 7 pts.

OCCLUSION

Class I to end on = 0 pts.

Endon Class I or Il = 2 pts. per side pts.

Full Class IT or IIT 4 pts. per side pts.

Beyond Class Il or III = 1 pt. permm. pts.
additional

L P E

1 pt. per tooth Total

-B

B AL POSTERIOR X-BITE

2 pts. per tooth Total

CEPHALOMETRICS

- [0
o]

(See Instructions)

ANB > 6° or < -2° = 4pts.
Each degree <-2° x 1pt. =
Each degree > 6° x1pt =
SN-MP
> 38° = 2pts.
Each degree > 38° X 2 pts. =
< 26° = lpt
Each degree < 26° x 1pt. =
1to MP > 99° = (pt)
Each degree > 99° 16 x1pt. = 16
OTHER  (See Instructions)

Supernumerary teeth
Ankylosis of perm. teeth
Anomalous morphology
Impaction (except 3" molars)
Midline discrepancy (>3mm)
Missing teeth (except 3" molars)
Missing teeth, congenital
Spacing (4 or more, per arch)
Spacing (Mx cent. diastema > 2mm)
Tooth transposition

Skeletal asymmetry (nonsurgical tx)
Addl. treatment complexities

1 X 2 pts. =

Identify: Gummy smile correction.

Total =
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Occlusal Contacts

Cast-Radiograph Evaluation
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Alignment/Rotations
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Lingual Surface

Marginal Ridges
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Occlusal Relationships
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INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with “"X”. Second molars should be in occlusion.
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IBOI Pink & \X/hite Esthetic Score

Total Score: = 3
Total = 2

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

2. White Esthetic Score ( for Micro-esthetics ) Total = 1

. Midline
. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

. Tooth Proportion (1:0.8)

—
N N NN NN

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

. Tooth to Tooth Proportion

1. Midline (0) 1

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

4. Contact Area (50%, 40%, 30%) @ 1
5. Tooth Proportion (1:0.8) @ 1

N D NN NN

6. Tooth to Tooth Proportion @ 1
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Extruding Crowded and Rotated Maxillary
Lateral Incisors with Clear Aligners

Abstract

History: A 22-yr-7-mo-old female presented with chief complaints of poor dental esthetics and infra-occlusion, defined as intruded
position relative to the occlusal plane.

Diagnosis: Normal skeletal and dental relationships were associated with mild anterior crowding in both arches. Upper lateral
incisors (UR2 and UL2) were in infra-occlusion, tipped labially, and rotated mesial-out. The Discrepancy Index (DI) was 22.

Treatment: The ClinCheck® software was used to design Invisalign® clear aligners (Align Technology, Inc., San Jose, CA, USA) for
correction of the moderate anterior alignment problems. Attachments were bonded on all teeth as indicated. Interproximal reduction
(IPR) was specified as needed. During active treatment, the maxillary arch was expanded, but the aligners went off-track on the UL2.
Additional aligners were designed with improved retention to extrude the UL2 and align the entire dentition as needed.

Results: Alignment of the dentition was near ideal. The Cast-Radiograph Evaluation (CRE) score was 3, and the Pink and White dental
esthetic score was 0.

Discussion: Extruding lateral incisors in the presence of crowding requires extensive IPR. Adequate space for incisor alignment is
required to avoid off-tracking due to distortion and poor retention of the aligners. Auxiliaries and horizontal rectangular attachments
help ensure better aligner retention and interproximal confirmation.

Conclusions: Clear aligners, with specified attachments and IPR, can efficiently align labially tipped, rotated, and intruded maxillary
lateral incisors. (J Digital Orthod 2020;60:84-99)

Key words:
Invisalign®, clear aligner treatment, extrusion, lateral incisor, interproximal reduction

Introduction

Anterior open bite is described as a very challenging
malocclusion because of the high tendency to
relapse.’ Clear aligners are effective mechanics
for anterior open bite correction because there is
a double layer of aligner material on the occlusal
surfaces.” On the other hand, it is difficult to axially
extrude incisors to close the bite, particularly if the
dentition is crowded.’ Kravitz et al.” reported the
average success for achieving a desired extrusion of
maxillary central and lateral incisors was only 18.3%
and 28.4%, respectively. Optimal mechanics with

aligners requires excellent retention on malaligned
teeth. Composite resin attachments are bonded on
enamel surfaces as specified by the virtual treatment
planning program, ClinCheck® (Align Technology, Inc,
San Jose, CA, USA). Proper treatment planning with
digital simulations is effective for dento-alveolar
correction of open bite with clear aligners.”’

Teeth with attachments can be rotated with clear
aligners, but dissipation of force towards the gingival
margin of the aligner may produce an intrusive “side
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effect.”® This undesirable sequelae is accentuated
by a loss of tracking."'"" To facilitate complex tooth
movement, optimized attachments are proposed by
Invisalign® (Align technology, Inc, San Jose, CA, USA)
to provide active force along the desired path of
tooth movement.'”

This article reports a clear aligner method for
aligning flared, rotated, and intruded (infra-version)
upper lateral incisors in a crowded arch. The

selective interproximal reduction (/PR) of enamel,
as well as the required mechanics with optimized
attachments, is specified with ClinCheck®.

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

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

A 22-yr-7-mo-old female presented with a chief
complaint of poor dental esthetics. Pretreatment
intraoral photographs, dental models, and
radiographs are shown in Figs. 1-4. Clinical
examination revealed a straight lateral profile, and
the central incisors were in edge-to-edge occlusion.
There was anterior open bite of 3 and 5mm for
the right and left upper lateral incisors (UR2, UL2)
respectively. From the occlusal view, UR2 showed
a 30" mesial-out rotation, causing a 3mm overjet
and openbite. A 45° mesial-out rotation and 4mm
overjet with openbite was noted for the UL2. The
long axis of UL2 also showed a 30° mesial tip from
the profile perspective (Fig. 5). There was no midline
deviation, but intra-oral examination revealed 6mm
of crowding, primarily related to the mesially-rotated
upper lateral incisors.

No contributing medical or dental history was
reported. The etiology of the malocclusion was
deemed to be inadequate arch development in
width. Eruption of the upper canines blocked-out,
rotated, and flared the adjacent lateral incisors.
Cephalometric measurements before and after
treatment are presented in Table 1.

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

B Fig. 3: Pre-treatment panoramic radiograph

B Fig. 4:
Pre-treatment cephalometric radiograph with the E-Line shown
in blue

Diagnosis

Facial:

- Facial Height: Na-ANS-Gn was increased (58%).

- Lip Protrusion: Normal lip profile (-imm upper
and Omm lower) to the E-line

« Symmetry: No midline deviation (Fig. 1)

- Smile Line: Except for the infra-version lateral
incisors, the upper anterior dentition corresponded

to the curvature of the lower lip.
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M Fig. 5:
Left: UL2 (yellow arrow) was flared as shown in the profile view. Center: The frontal view shows infra-occlusion of UL2 and UR2. Extrusion
is required (yellow arrows) to align teeth along the smile arch (white curved line). Right: As indicated in the occlusal view, 3 and 4mm of
overjet were present for the UR2 and UL2 respectively.

CEPHALOMETRIC SUMMARY
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF - Vertical Dimension of Occlusion (VDO): Excessive
SNA” (82°) 86° 88" 2° Na-ANS-Gn (58%)
SNB" (80%) 82’ 84 2 - Symmetry: Within normal limits (WNL)
ANB 40 40 Oo
SN-MP* (32°) 41° 39° 0° Dental:
FMA” 259 36° 34° 2 - Classification: Class [ bilaterally
DENTAEANALEE - Overbite: Edge-to-edge central incisors; 3mm open
U1 To INA mm @mm) | 4 3 bite at UR2; 5mm open bite at UL2
U1 To SN° (104°) 98° 99° 1° .
1 To NB o e 7 : 5 « Overjet: 4mm for UL2
L1 To MP* (909 03° 36° 7° - Missing/Unerupted Teeth: None
FACIAL ANALYSIS « Symmetry: No midline deviation
E-LINE UL (-1Tmm) 0 1 1 - Crowding: 6mm in the upper arch
E-LINE LL (Omm) 0 0 0
("éo3Fo/l—)|: Na-ANS-Gn 58% 589 0 The ABO Discrepancy Index (DI) was 22 as
—_— documented in the subsequent Worksheet 1.
Convexity: G-Sn-Pg’ g8° 10° 5
(13°)

M Table 1: Cephalometric summary

Treatment Objectives

Skeletal:
Maxilla (all three planes):
- Intermaxillary Relationship: Protrusive maxilla

(SNA 86°) and mandible (SNB 82°)

« Mandibular Plane: Decreased (SN-MP 31°, FMA
23°) (Fig. 4) - Transverse: Expand

« A-P: Maintain

« Vertical: Extrude anterior segment
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Mandible (all three planes):

« A-P: Retract
- Vertical: Maintain

« Transverse: Expand

Maxillary Dentition:
« A-P: Maintain
. Vertical: Extrude incisors

- Inter-molar/Inter-canine Width: Expand/Expand

Mandibular Dentition:

« A-P: Retract
. Vertical: Maintain

- Inter-molar/Inter-canine Width: Expand/
Maintain
Facial Esthetics:

- Maintain

Treatment Alternatives

The chief complaint was malaligned maxillary
lateral incisors. Buccal segments were near Class |
bilaterally. The extraction decision chart proposed

by Chang and Roberts"” suggested a non-extraction
approach. Three treatment options were proposed:

Option 1: Fixed appliances to relieve crowding and
extrude the upper incisors

Option 2: Clear aligner therapy with IPR, and bilateral
infrazygomatic temporary anchorage devices (TADs)

Option 3: Clear aligner therapy with IPR only

Rationale: Fixed appliances are efficient for treating
anterior rotations with open bite (Option 1), and TADs
are effective anchorage (Option 2). However, the patient
preferred Option 3, which was a conservative aligner
treatment with IPR. She preferred a minimally invasive
approach that was more esthetic during treatment.

Treatment Progress

ClinCheck® was applied in order to digitally plan and
monitor the progress of treatment. An optimized
attachment beveled on the disto-gingival surface
was placed on UL2 for extrusion and rotation. A
horizontal rectangular attachment beveled towards

W fig. 6:

The initial setup with the prescribed attachments shows where the interproximal areas requiring IPR are. The amount of IPR required for each

interproximal contact area is shown in the diamonds.
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the gingiva was used for the extrusion of UR2.
Conventional and optimized attachments were
placed on other teeth as indicated to achieve
a desired alignment (Fig. 6). Both arches were
expanded slightly, and IPR was performed between
lower and upper central incisors to relieve crowding.
The Curve of Spee was flattened, and the interval for
changing aligners was 10 days.

Two months into treatment, off-tracking was seen
on UL2, with its attachment completely outside the
corresponding aligner concavity when the 9™ aligner
was delivered (Fig. 7). The UL2 attachment was
removed to prevent further distortion of the aligner
and disrupted movement of other teeth. IPR on the
mesial side of UL2 was also performed to facilitate
rotation. The patient was instructed to continue
wearing the current sequence of aligners until a
revised set was delivered to correct UL2 alignment.

After 8 months of treatment, another set of intra-oral
scans was performed, and additional aligners were
designed using ClinCheck® (Fig. 8). The dentition
was well aligned, except for rotations and tipping of
upper and lower incisors. Both UL2 and UR2 were

W Fig. 7:

At two months (2M) into treatment, off-tracking has occurred for
the UL2.

W Fig. 8:
Intra-oral scans of the upper arch at the 8", 20", and 25" month

are shown with the prescribed attachments. Note the progress of
extrusion and rotation for the UL2.

still gingival to the occlusal plane (infra-occlusion).
Optimized attachments were designed for extrusion
and mesial-in rotation of the upper lateral incisors.
In addition, vertical rectangular attachments were
placed on the lower lateral incisors to achieve
mesial-out rotation.

Off-tracking (failed aligner retention) was a continuing
problem for the UL2. Additional aligners targeting
the rotation and extrusion of the UL2 were
designed and produced at the 20" and 25" month
respectively (Fig. 8). After 30 months of treatment,
the entire dentition was well aligned and articulated.
All attachments were removed.
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Results Achieved Maxilla (all three planes):
Infra-occlusion of mesially-rotated upper lateral « A-P: Maintained
incisors (DI=22) was corrected to a near ideal . Vertical: Maintained

occlusion (CRE=3) with 30 months of clear aligner . Transverse: Maintained
treatment. IPR was performed as specified in the

ClinCheck® treatment plan. The cephalometric  Mandible (all three planes):
analysis (Table T) revealed that maxillary incisors were . AP Maintained
tipped anteriorly 17, and the mandibular incisors . Vertical: Decreased
were tipped lingually 7°. Overall, the patient was

pleased with the facial and dental esthetics (Figs. 9-17).

As shown in Figs. 12 and 13, as well as tabulated in

- Transverse: Maintained

Table 1, the specific achievements were:

M Fig. 9: Post-treatment facial and intraoral photographs
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Fig. 10: Post-treatment dental model (casts)

Fig. 11: Post-treatment panoramic radiograph Fig. 12: Post-treatment cephalometric radiograph

Fig. 13:

Cephalometric tracings before (black) and after (red) treatment document the dentofacial changes associated with aligner treatment. The
superimpositions are on the cranial base (left), maxilla (upper right), and mandible (lower right). The upper and lower incisors were slightly
protracted (tipped labially) to correct incisal crowding.
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Maxillary Dentition

« A-P: Slightly protracted incisors
- Vertical: Slightly intruded incisors

« Inter-molar/Inter-canine Width: Increased/Increased

Mandibular Dentition

« A-P: Slightly protracted incisors
- Vertical: Slight extrusion of lower incisors

« Inter-molar/Inter-canine Width: Maintained

Facial Esthetics:

- Maintained

Retention

To maintain the width of both arches, fixed retainers
were placed on all maxillary incisors and from canine
to canine in the lower arch. Two ESSIX® overlay
retainers (Dentsply Sirona, Charlotte, NC, USA) were
provided to retain the leveling and alignment of
the dentition. The patient was instructed to use the
removable retainers full time for the first month, and
then only while sleeping thereafter.

Final Evaluation of Treatment

A Class | occlusion with ideal overbite and
overjet was achieved. The ABO Cast-Radiograph
Evaluation (CRE) was 3 points (Worksheet 2).
The only deficiencies were root axial inclination
problems of the lower premolars, and excessive
overjet of the UL2. The Pink and White esthetic
score was 0 (Worksheet 3).

Discussion

This case report documents the near ideal correction
of a difficult malocclusion. Infra-occlusion, rotation,
and flaring of upper lateral incisors in a crowded
dentition is a complex problem. Coordinated
mechanics delivered concurrent extrusion, rotation,
lingual tipping, and arch expansion to relieve
crowding. Clear aligner therapy was applied for
30 months to align the maxillary lateral incisors.
The expected treatment time was exceeded by at
least 6mo. The treatment planning and difficulty
experienced in delivering the required biomechanics
needs further discussion.

Extrusion

Clear aligners move a tooth via deformation of the
overlay material, which results in recoil against the
contact surfaces of teeth. Undercuts and attachments
provide retention for an aligner as it applies loads to
individual teeth. Because of the divergent contour for
most teeth, the net axial force is usually toward the
gingiva. Distortion of the more compliant gingival
margin of an aligner may allow interproximal contacts
to open. Brezniak® vividly described the lack of aligner
rigidity associated with bodily movement (translation)
of a central incisor. These mechanics require a force
of ~150g (cN) plus a moment up to 1600g-mm.
Even when attachments are optimally designed
and positioned, aligner distortion is inevitable when
a significant load is applied. Intrusion may occur
as a side effect. Furthermore, the lack of adequate
undercuts around malaligned upper lateral incisors
decreases the retention of aligners. To counter this
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undesirable effect, attachments are necessary to
improve retention and produce an extrusive force on
teeth in infra-version.

Kravitz* evaluated extrusion of maxillary lateral
incisors with clear aligners, and found a mean
occlusal movement of only 0.56mm when several
mm was needed. For increased predictability in
improving smile esthetics, he suggested tipping
the incisors distally as they are extruded. As
demonstrated early in the treatment of the current
patient, the “relative extrusion” due to lingual crown
tipping was enhanced by labial surface attachments
(Fig. 8). However, the actual extrusive movement
was inadequate so “absolute extrusion” was required.
It was evident that lingual tipping of the UL2 was
achieved with the first set of aligners despite the
history of off-tracking. This was probably due to the
lingual force delivered to the labial surface by aligner
contact. Off-tracking resulted in the loss of extrusive
(axial) force, but lingual tipping remained efficient.

Improving aligner retention for labial surface
attachments was crucial for efficient extrusion.
Horizontal rectangular attachments beveled towards
the gingiva are thought to retain aligners better
than ellipsoid devices.' Optimized attachments are
shaped like a half circle. This design tends to provide
less retention than most conventional attachments.
Karras" reported that conventional attachments
are more effective than the optimized attachments
for extruding central incisors. The position of the
attachment results in variable loads applied to a
tooth or teeth. A recent finite element analysis

compared three attachment designs for extruding

an upper central incisor. A rectangular attachment
on the palatal surface is nearer to the center of
resistance in the sagittal plane, and it yielded more
efficient axial extrusion compared to the same
attachment on the buccal surface.’ Positioning
attachments on the palatal surfaces of the dentition
in ClinCheck® may facilitate tooth movement, but
could result in occlusal interference with the lower
dentition. Conventional attachments may result in
an overcorrection,” particularly when auxiliaries such
as buttons and elastics are used to improve the fit of
the aligner.'® Efficient extrusive mechanics must be
carefully monitored.

Rotation

Rotation of incisors is more predictable than
for more rounded teeth such as canines and
premolars.” However, a study evaluating rotation
of a central incisor with clear aligners found a
net intrusive force because the aligner primarily
contacted the tooth near the incisor edge.” A finite
element analysis of lower premolar rotation found
that intrusion is an inevitable complication during
rotation due to distortion at the aligner margin.’
This intrusive force demonstrates what Breziniak®
described as the “watermelon seed” effect. For the
present patient, rotating the upper lateral incisors
was hampered by the interference of the central
incisor due to inadequate space. Loss of tracking
(failure of aligner retention) occurs in rotation when
there is inadequate space so that the lateral incisor
engages the adjacent central incisor. The off-
tracking essentially eliminates the extrusive force as
previously discussed.
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Flaring

Invisalign® is more effective for lingual tipping
than for extrusion of incisors, so Kravitz* proposed
performing a “relative extrusion” to close anterior
open bite, as discussed above. These mechanics
were applied to the present patient because
the upper lateral incisors were flared prior to
treatment (Fig. 8). However, poor vertical control and
interference with the central incisor inhibited palatal
tipping of the lateral. Furthermore, the desired
camouflage effect® was not achieved because lingual
tipping was inhibited. Adequate space for displaced
teeth must be provided with IPR and/or expansion
of the arch circumference. Another common source
of intrusive force occurs when correcting labially
inclined buccal segments.” As the axial inclination
is corrected, retention of the aligner by the labial
attachments may be compromised, leading to off-
tracking. This potential problem must be carefully
monitored by the patient and the doctor.

Managing a Crowded Dentition

Interference from the central incisors due to anterior
crowding was an important factor leading to off-
tracking for the present patient (Figs. 5-7). Alignment
with Invisalign® usually requires labial tipping of
the incisors and interproximal reduction (/PR).”**'
However, IPR between ULT and UL2 was not
planned with ClinCheck® because the algorithm did
not detect a collision. Thus, there was inadequate
arch circumference for alignment of the upper
lateral incisors, so the UL2 did not tip distally as
planned, which led to off-tracking. It is important
for the doctor to recognize the limitations of a
ClinCheck® treatment plan and revise it if needed.

Unusual 3D anatomy such as tipped, intruded, and
rotated upper incisors is a challenging problem.

To facilitate tooth movement, IPR was performed
periodically, but it was inadequate to align both
upper lateral incisors. Routine IPR achieves only
35% of the intended increase in arch circumference
because of movement of the tooth within the
periodontal ligament.”” In effect, the incisors flare
slightly, presenting the illusion that adequate IPR
has been achieved. Treatment was extended due to
poor control in tipping of the UL2 distally, which was
resulted from insufficient IPR and the overlapping of
the crown with adjacent central incisor.

Unrealistic Optimized Attachments

An advantage of optimized attachments is the
defined moment-to-force ratio for improving
root movement,” but they must be properly
positioned.” The vast data set collected by Align
Technology provides good predictability for the
indeterminate mechanics delivered by full arch
aligners, but midcourse correction is almost always
required for an ideal result. Reliance on optimized
attachments to achieve an optimal outcome with
one stage of treatment is unrealistic. Instead,
correction of a malocclusion should be divided into
stages. Additional scans and Clincheck® analysis after
each stage provide specific treatment objectives to
achieve an optimal outcome in a stepwise manner.

Proposed Plan
In retrospect, virtual planning on the ClinCheck®

failed to account for the difficulty of the malocclusion,
and for the limitations of aligners for correcting
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tipped and rotated incisors. Maintaining retention
of the aligner to avoid off-tracking should be the
top priority. Generous IPR was required to avoid
interference with adjacent teeth as the malocclusion
was corrected. A vertical attachment on the labial
surface was indicated to improve retention. If open
bite persists, a horizontal attachment beveled to
the gingiva is useful for absolute extrusion. Buttons
and elastics are useful for ensuring a firm grip on the
dentition. Frequent use of Chewies to help seat the
aligners, as well as increasing the interval of aligner
progression, may be helpful for achieving more
efficient tooth movement.

Conclusions

Optimized attachments designed by ClinCheck®
effectively extrude rotated maxillary lateral incisors
in infra-occlusion due to a crowded dentition.
However, off-tracking is a common complication.
IPR and the staged use of attachments are efficient
options for ensuring the retention of aligners to
accelerate treatment.

Fig. 14 documents the current condition of the

patient 2 years post-treatment.

M Fig. 14: Facial and intraoral photographs at 2-year follow-up
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LINGUAL POSTERIOR X-BITE
Discrepancy Index Worksheet | . ol = | 0 |
BUCCAL POSTERIOR X-BITE
TOTAL D.I. SCORE
2 pts. per tooth Total = EI
OVERJET
0 mm. (edge-to-edge) = CEPHALOMETRICS  (See Instructions)
1 -3 mm. = 0 pts. o o _
31—5mm. _ 278, ANB > 6° or < -2 4 pts.
5.1 =7 mm. = 3 pts. o
71 -9 mm. _ 4 gts. Each degree <-2 x1pt. =
> 9 mm. = 5 pts.
) ) Each degree > 6° x1pt =
Negative OJ (x-bite) 1 pt. per mm. per tooth =
SN-MP
Total = > 38° =Q Ets.)
Each degree > 38° 3 x2pts.= 6
OVERBITE
0—3 mm. = 0 pts. < 26° = Ipt
3.1 -5 mm. = 2 pts. Each degree < 26° x1pt =
5.1 =7 mm. = 3 pts.
Impinging (100%) = 5 pts. 1 to MP > 99° - 1pt
Total = II‘ Each degree > 99° x1pt =

ANTERIOR OPEN BITE

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

Total =

OTHER

(See Instructions)

Supernumerary teeth x1pt. =
Ankylosis of perm. teeth X 2 pts. =
Total = Anomalous morphology x 2 pts. =
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. =
LATERAL OPEN BITE Missing teeth (except 3" molars) x | pts
2 pts. per mm. per tooth Mlss¥ng teeth, congenital X 2 pts. =
Spacing (4 or more, per arch) X 2 pts. =
Spacing (Mx cent. diastema > 2mm) @ 2 pts. =
Total = II‘ Tooth transposition X 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
CROWDING (only one arch) Addl. treatment complexities X 2 pts. =
1 -3 mm. = 1 pt. Identify:
3.1 -5mm. = 2 pts.
5.1 =7 mm. = 4 pts. _ l:l
> 7 mm. = 7 pts. Total h
OCCLUSION
Class I to end on = 0 pts.
Endon Class [Tor Il = 2 pts. per side pts.
Full Class II or I1I = 4 pts. per side pts.
Beyond Class Il or IIl = 1 pt. permm. pts.
additional
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Occlusal Contacts

Cast-Radiograph Evaluation [0 |

Case # Patient

Total Score: 3

Alignment/Rotations

Marginal Ridges
Occlusal Relationships

L0 |

Interproximal Contacts

L0 |

Buccolingual Inclination

R M L L wo R

Overjet Root Angulation

1 1

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 (Before Surgical Crown Lengthening]

Total Score: = O
Total = 0
1. Pink Esthetic Score
1. M & D Papillae 01 2
. Keratinized Gingiva 01 2
. Curvature of Gingival Margin =~ 0 1 2
. Level of Gingival Margin 01 2
. Root Convexity ( Torque) o1 2
. Scar Formation 01 2
.M &D Papilla (0)1 2
. Keratinized Gingiva @ 1 2
. Curvature of Gingival Margin @ 1 2
. Level of Gingival Margin @ 1 2
. Root Convexity ( Torque) @ 1 2
. Scar Formation @ 1 2
Total = O
. Midline 01 2
. Incisor Curve 01 2
. Axial Inclination (5°, 8°, 10°) 01 2
. Contact Area (50%, 40%, 30%) 0 1 2
. Tooth Proportion (1:0.8) 01 2
. Tooth to Tooth Proportion 01 2

1. Midline

 —

2. Incisor Curve
3. Axial Inclination (5°, 8°, 10°)
4. Contact Area (50%, 40%, 30%) 1

5. Tooth Proportion (1:0.8)

—
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6. Tooth to Tooth Proportion
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58  EEBAFREE ATLFREIUBEX FENIRE
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= AT (BT TR - SRR ASCEZIEEMBA « SRS AS T B RiRIEL)

ERE : DTX Studio™ HI{LIRAEER & FMIEMRRHELE

BEIZ BA (srEsA2TERSEST  EREIET2SgESEE)
7/24 XA EHRIEVGEEFEEE
T4 2% Hands-on 372
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SEMTE Bl (TEREETFESSENEN FERERETESSHEN SHEBEABFEST)
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BB LI Bl (ZEmEHEASTBERSELT ZHFBFRE2ERL)
11/27 EBH : Osseodensification and Densah Bur H9E&RiE
T4 2 A Hands-on 812 » AR E[FH (ﬁFﬁ%E‘I‘)

HhEG : FITTRER—ER255R2E (S EEMRR)

R - 88— « EBBFA £ 9:00-12:00

$RRFLE : 03-5735676 #203
clinton@newtonsa.com.tw [RZEH
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ERFERER - 09:00~16:00
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eBooks Biggest Sale
of the Year!

Up to 32% Off! Offer ends Oct 31, 2020.

The world's best e-Textbook

Ortho/Implant eBooks Collection

Vol. | Vol.1l  ection Vol.lll  ranglecases Vol. IV Vol. 1 v

) k1| (2ot .
Orthodontics odontics odontics pdontics tDentistry tDentistry Ydontics

W 8§

s

USD 299.99 / per eBook

Want to read something new during this unusual time?

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

Espanol Portugués

(Ortodoncia Vol. I~IIl) (Ortodontia Vol. I, II, IV)

B13U0P01I0




AR EBEE = T D
D Master P oy +
amon aster rogram ; |
ZEAhRAY 2021 BEZB3 5 Damon BIEKEIRTRTE - EHEIZE 2N RE SRR
HIREI & 1g:E » RS emARERFEAEEZE « o » JABETSETEHEMTHRIG » NF
ERERMARFNHAE FTEHERETFENAS  TEETESSFRNERZRRER
IS RIsEIEERE -
tE5h » BRMMN R RBEHE > £8EB FTHEHNE > FEAIREEE > UWERZHEERE
B EZEETEIFEAERE EF > R MESIEIFE ) SEE5E T Vg -
ZREAIE  —FEAE NS ELSTSEREEES Damon B1F ALREIE > 2B RAELIATEIE |

Module 1 - 4/22

1. Selecting your ideal first case

2. Bonding position

3. Bonding + BT + Ceph tracing

4.TADs + space closing + hook + spring
5. Finishing bending & fixed retainer

Practice: Clinical photography

Module 2 -5/13

1. Four stages of efficient orthodontic treatment
2. Simple and effective anchorage system
3. Extraction vs. Non-extraction analysis

Practice: Patient photo management

Module 3 - 5/27

1. Soft & hard tissue diagnostic analysis
2. Big overjet correction
3. Damon diagnosis & fine-tuning

Practice: Ceph tracing

Module 4 - 6/17

1. Excellent finishing
2. Retention & relapse

Practice: Ceph superimposition & measurement

Module 5 -7/8

1. Simplify your system
2. Extraction vs. non-extraction

Practice: Case report demo
Chairside observation - (TBA)
Chairside observation & clinic management

A Computer training (Mac): 1:30-2:30 pm

BEfE - BIUEX (9 am -5 pm)
RS R4EBMAHL GRTHEP—8 25 % 2 18)

HRBEH B4 Yong Chieh

ItE mXE PE KRBT MR FERR
02-27788315 #122  04-23058915 07-2260030

Module 6 - 8/5

1. Class Ill correction
2. Class Il correction

Topic: Early orthodontic treatment (2 il ;5% E& &)

Module 7 - 9/9

1. Upper impaction
2. Lower impaction
3. Gummy smile correction

Topic: Modfied VISTA (B2 EEHT)

Module 8 - 9/16

1. ABO DI, CRE workshop
2. Open bite

Topic: Modified 2X4 appliance
in ortho treatment (R K EAT)

Module 9 - 10/21

1. Asymmetry
2. Implant-ortho combined treatment
3. Interdisciplinary treatment-adult complex cases

Topic: Interdisciplinary approach (ER_E¥2E&RT)

Module 10 - 11/11

1. Minor surgeries in orthodontics
2. Digital orthodontics

Topic: Ortho-viewed interdisciplinary
treatment (fRE L E&RT)

Module 11 - 12/23

1. Aligner & TADs
2. Keys to aligner learning

Topic: Pre-aligner treatment (¥ zF5k E8R)

Special lecture: 1:30-2:30 pm

ERSRRERM  iPad - REEFEEMY -



“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

“Iam 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

—_— C—

]

’ . | New Release!
Inside Insignia
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In an online lecture in early September, Dr. Chris Chang shared his
experiences treating patients using aligners in combination with TADs.
The lecture attracted over 3,000 doctors, which was a record for such
an orthodontic webinar.



	JDO60_Cover_單頁
	JDO60_ALL
	JDO60_003_社論
	JDO60_004-016_Eric Hsu
	JDO60_017-021_ADs
	JDO60_022-035_Lomia Lee
	JDO60_036-039_ADs
	JDO60_040-055_Bear Chen
	JDO60_056-061_ADs
	JDO60_062-079_Lexie Lin
	JDO60_080-083_ADs
	JDO60_084-099_Alex Lin
	JDO60_100-102_ADs

	JDO60_Cover_單頁

