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How Do We Compose Case Reports? JDO 66
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In recent years, a few of our team’s case reports have been published in the world-renowned journal, 3 Editorial

American Journal of Orthodontics and Dentofacial Orthopedics (AJO-DO). One even received the m CASE REPORT
prestigious 2019 CDABO Case Report of the Year Award. These achievements are the fruits of our labor
since 2006, when we started publishing case reports in our own humble JDO. | would like to share our 4 Non-Extraction Aligner

secrets of writing pertinent case reports. Treatment for Moderate
Crowding and Flared Upper
Incisors in a Female with a
Flat Facial Profile and
Prominent Chin

The journey to compose a standard case report takes only 5 weeks. In the first week, you need to
immerse yourself in the case to firmly grasp as many details as possible. The initial step is to analyze the
ceph tracings to understand the change of profile and tooth positions between pre-treatment and

posttreatment, followed by studying every treatment step as well as the Discrepancy Index (DI) and Cast- 28 Non-Extraction Treatment
Radiograph Evaluation (CRE) measurements. for Excessive Overjet and
Deep Bite with Aligner and

In the second week, systematically study and evaluate similar case reports to “copy and paste” useful 1ZC Screws

phrases and expressions which can be utilized but not plagiarized. Pablo Picasso once said, “Good artists

copy; great artists steal.”You should learn from past masters by studying similar published case reports (as 48 Class Il Malocclusion with

well as different cases) which will consequently allow you to complete your reports faster. During the third Sever Crowding and a

week, modify the contents of your manuscript accordingly, a process of creating a variation on the theme of Protrusive Profile

the same topic. Ascertain the most appropriate sentences to compose your manuscript, focusing

particularly on the required format standards of the journal to which you intend to submit your work.
- TAIWANESE LIFESTYLE

In the fourth week, start to refine your manuscript. One of the most important and beneficial steps is THROUGH THE EYES OF CC

orally presenting your case in front of other professionals. Speaking publicly is the best way to re-organize 80 Maximizing Spaces and
and re-evaluate your ideas and message, as well as receiving valuable feedback from audience members Resources - Building a
and mentors. After finishing the refinements, secure the services of a professional English editor to revise and Rooftop Putting Green

proofread your manuscript. In the last week, scrutinize your content again before handing in the manuscript.

“We are what we repeatedly do. Excellence, then, is not an act but a habit,” Aristotle once noted. You
only need to spend 2 hours a day for 5 weeks, which is equal to 70 hours, to finish a case report. Make it a
part of your routine, and subsequently, you can effortlessly achieve your goals.

An artist never reaches perfection in his own eyes, thus the necessity for the artist to always continue
mastering his craft. The same could be said about case reports. However, the art of case report writing is
not necessarily achieving a perfect result, but rather offering our experience, advice, support, and clinical
facts to the orthodontic community, thereby enabling our profession to evolve and continue along its
path to glory.

I sincerely hope all of us can help each other by writing as many case reports as we can.
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Non-Extraction Aligner Treatment
for Moderate Crowding and Flared Upper Incisors in a
Female with a Flat Facial Profile and Prominent Chin

Abstract

Introduction: A 27-yr-1-mo-old female presented with chief complaints (CC) of flared and crowded incisors. She preferred aligner
treatment to avoid oral hygiene problems.

Diagnosis: An assessment of the face revealed slightly concave profile (-2°), increased facial height (54.9%), decreased mandibular
plane (FMA, 21°), protrusive maxilla (SNA, 82.0°), protrusive mandible (84.5°), and an intermaxillary discrepancy (-2.5°).
Furthermore, there were severely flared incisors (129°) and retroclined lower incisors (77.5°). The dental midline was shifted 2mm to
the left, and there was 6mm of crowding in the lower dentition. The Discrepancy Index (DI) was 17

Etiology: The severe anterior crowding was due to the limited arch development in width.

Treatment: Clear Invisalign® aligners (Align Technology, Inc., San Jose, Calif) were used for the correction of the moderate
crowding, flared upper incisors, and retroclined lower incisors. The crowding was mainly relieved by inter-proximal reduction (IPR)
and arch expansion. Furthermore, smart-feature attachments were used to improve the rotated teeth. The buccal power ridges
were designed for increasing the lingual root torque of the lower anterior teeth. Simultaneous dental movement was employed,
and IPR was sequentially performed during the arch expansion and tooth rotation process. During the active treatment of 41
stages, off-tracking occurred on several anterior teeth in the 26t stage, so the remaining stages of aligner treatment were aborted
and additional aligners for refinement were constructed. Four sets of additional aligners improved alignment and detailing.

Results: This crowded and canted dentition, with a Discrepancy Index (DI) of 17 was treated in 29 months with an excellent
outcome, with a Cast-Radiograph Evaluation (CRE) score of 13 and a Pink and White dental esthetic score of 2. Both arches were
well-aligned, and a Class | relationship was achieved. However, after concluding the treatment, slight bilateral posterior open bite
still remained and the LL3, LR2 and LR3 still showed minor black triangles.

Conclusions: Crowded end-on Class Ill dentitions can be treated with IPR and arch expansion to relieve the crowding and allow
tilted incisors to be up-righted without further extraction and miniscrew application. (J Digital Orthod 2022;66:4-22)

Key words:

Invisalign, aligner treatment, crowding, flared incisors, anterior crossbite, end-on Class Ill, arch expansion, inter-proximal

reduction (IPR)
Introduction define four oral quadrants: UR, UL, LR, and LL. Teeth
are numbered 1-8 from the midline in each
The dental nomenclature used for this report is a quadrant, e.g., a lower right first molar is LRé.

modified Palmer notation. Upper (U) and lower (L)
arches, as well as the right (R) and left (L) sides,
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History and Etiology flared upper central incisors, and retroclined lower
incisors (Figs. 1-5).

A 27-year-1-month-old female presented with a

relatively straight facial profile, occlusal cant, midline

shifted 2mm to the left, crowding in both arches,

There was no history of significant trauma, dental
problems, or medical disorders. The etiology
appeared to be either the narrow alveolar bone of

W Fig. 1: Pre-treatment facial and intraoral photographs
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M Fig. 3: Pre-treatment panoramic radiograph

the arches that expanded insufficiently during
growth, or the poor habit of thumb/pacifier
sucking and tongue thrusting, which therefore
limited the anterior teeth erupting normally in the
early mixed dentition. The constricted arch lengths
could not accommodate all the anterior teeth in
the proper positions, resulting in the canting and
crowding. After reaching adulthood, she searched
for an ideal solution to correct the malocclusion for
esthetic improvement (Fig. 1). The pre-treatment
study models (casts), as well as panoramic and
cephalometric radiographs, are shown in Figs. 2-4.
The cephalometric analysis is presented in Table 1.

WFig.4:
Pre-treatment cephalometric radiograph. Note the straight
profile and the flared incisors.

M Fig. 5: Flared incisors within the concave mid-face
Diagnosis
Facial:

» Facial Height: Increased (54.9%) with tapered
facial form

« Protrusion: Relatively retrusive lips (upper:-5mm
to the E-Line; lower:-4mm to the E-Line)
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+ Missing/Unerupted: None
+ Symmetry: Upper midline deviated 2mm to the

left, as well as occlusal cant (Fig. 1)

The ABO Discrepancy Index (DI) was 17 as
documented in the subsequent worksheet.!

W Fig. 6: Flared central incisors, LL2 crossbite and retroclined canines

Treatment Objectives

The treatment objectives were to: 1. correct the
flared upper incisors, retroclined lower incisors, and
asymmetric dental arches, 2. improve the canted
and crowded dentition, and 3. coincide the upper

+ Symmetry: Maxillary dental midline 2mm to the
left of the occlusal plane cant (Fig. 1)

- Smile line: Upper lip curtain had a median dental midline to the facial midline.
elevation, but was consistent with the occlusal
cant on the left side (Imm inferior on the CEPHALOMETRIC SUMMARY
patient’s right side) SKELETAL ANALYSIS
PRE-TX  POST-TX DIFF.
Skeletal: i
SNA® (82°) 82.0 83.0° 1°
- Intermaxillary Relationship: Protrusive maxilla SNB* (80°) 84.5° 84.5° 0°
(SNA, 82.0° and mandible (SNB, 84.5°) and ANB’ (27) -2.5° -1.5° 1°
intermaxillary skeletal discrepancy (ANB, -2.5°) SN-MP* (32°) 28° 28° 0°
« Mandibular Plane: Insufficient inclination (SN- FMA* (257 2 2 -
MB 31°FIMA, 23°) (Fig. 5 Table 1) 2GR
U1 TONA mm (4 mm ) 8 35 45
+ Vertical Dimension of Occlusion (VDO): U1 TO SN (1107 19° 102° 27
Excessive Na-ANS-Gn (54.9%) L1 TO NB mm (4 mm) 1 1 0
+ Symmetry: Within normal limits L1 TO MP* (90) 775° 75° 2.5°
FACIAL ANALYSIS
Dental: E-LINE UL (-1mm) -5 -5 0
E-LINE LL (O mm) -4 -3 1

+ (Classification: End-on Class Ill on both sides
%FH: Na-ANS-Gn (53%) 54.9% 55.3% 0.4%

+ Overbite: Tmm
Overbite Convexity: G-Sn-Pg’ (13°) -2° =f* 1°

+ Overjet:6mm

M Table 1: Cephalometric Summary
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Maxilla (all three planes):
+ A-P:Maintain.

« Vertical: Maintain.

+ Transverse: Maintain.
Mandible (all three planes):
+ A-P:Maintain.

+ Vertical: Maintain.

+ Transverse: Maintain.
Maxillary Dentition:

+ A-P:.Decrease.

+ Vertical: Maintain.

Inter-Molar/Inter-Canine Width: Maintain/
expand.

Mandibular Dentition:
« A-P:Maintain.
+ Vertical: Maintain.

Inter-Molar/Inter-Canine Width: Maintain/
expand.

Facial Esthetics:

- Maintain.

Treatment Alternatives

In this moderately crowded dentition, sufficient
space had to be created for proper alignment.
Judging from the profile, SN-MP (FMA) angle,
overbite, and incisor inclination are all important
when considering alternative treatments. Possible
treatment options are listed below (Fig. 7):

Option 1:
Relieve the crowding by extracting 4 premolars.

Option 2:
Relieve the crowding by expanding the arches.

Option 3:
Relieve the crowding with moderate inter-proximal
reduction (IPR).

Rationale: An Invisalign provider is trained to
Create a customized tooth alignment orthodontic
plan using the ClinCheck® software (Align
Technology, Inc,, San Jose, Calif) after receiving all
the necessary data. Orthodontists can develop
more detailed treatment plans when utilizing the
simulation feature of this software. The information
regarding the digital steps of the sequence of each
tooth movement and the differences from the
starting aligner to the final one allows the provider to
decide which tooth or steps need further
modification.

For the first treatment option, four first premolar
extraction provides too much space, which could
cause excessive retraction of anterior teeth, as well as
a dished-in profile. In the design of aligner treatment
progress, large extraction space increases the
distance the teeth must move, consequently
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Option 3

“N«i w ¢ epﬂ“
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WFg.72
Diagram showing the configuration of different treatment
plans of tooth extraction, arch expansion, and IPR.

increasing the difficulty of the treatment. Therefore,
the number of aligners and refinement plans may
have to be increased incrementally.

For the second option, by expanding the arch
without extraction and IPR, treatment planning
focuses on the preservation of integral teeth and
facial profile. However, it is usually suitable for
minor crowding or easy cases which need less
tooth movement and space creation. Thus, a Class |
occlusal relationship with correct midlines of both
arches would be easier to manipulate. However,
pure arch expansion faces other risks, namely more
flared incisors, and possible failed de-crowding due
to insufficient arch expansion. In order to reverse
the severe side effect of flared out anteriors, bone
screws may be necessary as definitive anchorage.

The third option of IPR procedures can be used to
relieve excessive crowding. In aligner treatment,
less tooth movement is desirable. From the digital
analysis in virtual orthodontic progress, reasonable
dental reduction can be evaluated for the
resolution of dental crowding. Therefore, with less
tooth movement and arch expansion, the
treatment progress becomes simple and easy. In
other words, without premolar extraction and
excessive anterior flaring, whihch are commonly
encountered in the first two options, the number
of aligners can be markedly reduced, and the final
result will be more predictable and stable.
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Staging panel Treatment Progress

Simultaneous movement of the whole dentition
was designed in the staging progress (Table 2), and
the main tooth movements were as follows:

1. Extrude and rotate upper central incisors.
2. Expand upper and lower inter-canine distances.
3. Intrude lower anterior teeth.

In the first phase, the aligners was free of
attachments, allowing the patient to get used to
the wearing process with less restrictions. After 5
days, all the attachments were placed from the
second stage of the first set, and each aligner was
worn for 10 days (Figs. 8 and 9). One and a half
months later, the aligners were well-fitted to all
teeth. Therefore, aligners 6-11 were prescribed and
were worn for 7 days each. After 1 month, 8 more
aligner stages were given to the patient. After 5
M Table 2: months of active treatment, LL2 showed 1mm off-
The simultaneous movement of all teeth was planned in the . . . .
tracking. The wearing time of each aligner was

initial alignment.
increased to 10 days. By the 26t stage, the aligner
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M Fig. 8:
Initial setup of the attachments including rectangular and optimized features, IPR around the anterior teeth and upper first premolars, as

well as power ridges placed in the late stages of first aligner set.



Aligner Treatment for Moderate Anterior Crowding with Flaring Incisors JDO 66

showed multiple off-track places, especially on UR2,
URT, UL2, LR2, and LL2 (Figs. 10 and 11). Therefore, the
need for aligner refinement treatment was identified.

After 9 months of treatment, the second set of 33
aligners was delivered to correct the off-tracking.
Further IPR was performed at the 27th stage. After

M Fig. 9:
Dark markers can help the clinician to see where to place
the attachments.

15 months of treatment, the major dental
crowding was relieved. URT, UL2, and LL2 showed
slight rotation, and slight open bite was noted for
the posterior teeth (Fig. 12); therefore, more
refinement procedures were approved, which
focused on pushing URT mesial-in, rotating UL2
and LL2 mesial-out, and eliminating the free
occlusal contact on the left side for this section of
the treatment program. All the aligners were worn
with a 7 day protocol.

After 20 months of treatment, UL2 and LL2 did not
rotate with enough angulation and needed more
mesial-out action to even up the incisal edges.
Besides, the lower anterior black triangles were
more obvious (Fig. 13). Therefore, IPR was applied
between LR2 and LL2 during the next set of
aligners. New attachments were placed on UR4,
UL7 LL7 and LR2, and old attachments were
preserved for the other teeth when delivering new
scanning data to the aligner company. 10 aligners
were delivered in this part of refinement. In the
next refinement of 9 aligners, detailing the
occlusion included mesial-out actions of four
lateral incisors. Finally, the last refinement of 18
aligners focused on closure of remaining spaces
and occlusal contact cultivation. The total

M Fig. 10: The first set was halted due to off-tracking of UR2, URT, UL2, LR2, and LL2 at the 26t stage.
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M Fig. 11:
After the first set of treatment (9 months (9M)), the arch expansion was not ideal. Further arch expansion was prescribed, and further IPR
was performed. A posterior open bite occurred and was corrected in the next set of aligners.

MFig. 12:
After the second set of treatment (17 months (17M)), the anterior crowding was almost solved. All four lateral incisors as well as LL6 and LR6
appeared to be intruded compared to the adjacent teeth. The anterior black triangles were to be decreased with IPR.
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M Fig. 13: After 20 months of treatment (20M), the UL2 and LR2 showed rotated positions. Further IPR is needed to create space.

treatment time was 29 months, and all the
attachments and auxiliaries were removed (Figs. 14
and 15).

Results achieved

The moderate crowding, flared URT and UL1, and
UL2 in cross bite (DI=17) were corrected to a more
symmetric result (CRE=13) with 29 months of
aligner treatment as documented in Worksheet 2
at the end of this report. Despite only moderate
IPR, the occlusion was finished in Class | (Figs.
16-19). LFH (VDO) increased 0.4% and FMA, SN-MP,
and SNB angles remained unchanged. The profile
only increased 1° (final convexity: G-Sn-Pg, -1°)
(Figs. 18 and 19). Despite minimal change in the lip
profile, the upper incisors were markedly up-
righted by 27° (Table 1).

The specific treatment objectives are outlined below:
Maxilla (all three planes):

+ A-P:Maintained

* Vertical: Maintained

« Transverse: Maintained

M Fig. 14: Central incisor open bite was completely corrected.
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M Fig. 15: Fixed retainers were delivered after aligner treatment.

Mandible (all three planes):

« A-P:Slightly advanced
+ Vertical: Maintained

« Transverse: Maintained
Maxillary Dentition:

+ A-P:Slightly retracted incisors

« Vertical: Slightly intruded molars

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

Mandibular Dentition:

 A-P:Incisors retracted
+ Vertical: Molars up-righted

« Inter-Molar/Inter-Canine Width: Maintained

Facial Esthetics:

+ Lateral profile maintained (Fig. 16)

Retention

Sectional twisted wires were bonded on UR2 to
UL2 and LR3 to LL3 after the aligner treatment. Two
ESSIX retainers were given to the patient to
maintain the correct alignment and leveling of the
dentition in both arches. The patient was
instructed to use these retainers throughout the
day during the first month and then only while
sleeping (Fig. 15).

Final Evaluation

A Class | occlusion was achieved with proper
overbite and overjet, and the lower midline was
coincident with the upper midline. The ABO Cast-
Radiograph Evaluation was 13 points. Rotation,
marginal ridge, buccal lingual angulation, and
overjet showed excellent results, but the occlusal
contacts were compromised (10 points). The
deficiencies of occlusal relationship were 4 points.
The Pink and White (P&W) dental esthetic score
was 2, with symmetry and harmony. The CRE and
P&W scores are shown at the end of the case
report as Worksheets 2 and 3, respectively.

Discussion

In orthodontics, there are five main ways to create
space: tooth extraction, anterior tooth flaring,
posterior tooth retraction, arch expansion, and
inter-proximal dental reduction. Generally, tooth
extraction can create space over 7mm, which is
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M Fig. 17: Posttreatment dental models (casts) M Fig. 18: Posttreatment panoramic radiograph
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M Fig. 19: Posttreatment cephalometric radiograph

useful not only for relieving moderate crowding,
but also for anterior retraction. Therefore, for this
case, the space created after removing 4 premolars
was about 30mm for only 6mm of crowding relief.
Closure of the excess space would make the
straight profile more recessive.2 Due to the
patient’s flared anterior teeth, other conventional
space creation methods were unsuitable because
the pre-treatment incisal angulation was 1297,
which was 19° more than the standard value.
Therefore, the teeth could not be flared any further.
Conversely, the original incisal angulation was
reduced by up-righting the teeth instead of flaring
them.

Posterior tooth retraction is a good way for
creating space whilst avoiding tooth extraction,
but the amount of space created is related to the

stability of the designed anchorage. When treating
with aligners, the sequential distalization of the
posterior teeth can increase the anchorage by
allowing movement of only one or two teeth in
each aligner activation. Hence, the result after
sequential distalization usually can not achieve the
designed positions, as much stronger anchorage is
required. Commonly, wearing Class Il elastics or
placing bone screws can achieve more predictable
results for posterior tooth retraction. Bone screws
provide outstanding anchorage, which can replace
inter-arch elastics to avoid anchorage loss and the
off-tracking side effect from the vertical force.?

In this case, upper and lower molar relationships
were end-on Class lll. When placing bone screws or
wearing Class Il elastics for retraction of the in the
upper arch, an anterior crossbite might occur.
However, placing bone screws for posterior teeth
retraction was still included in this treatment
planning as a de-crowding solution of the anterior
teeth, as other ways did not work. Arch expansion
is easy when faced with minor crowding.?
However, when crowding is moderate to severe,
arch expansion is significantly related to the root
anatomy and cortical plate thickness. Once arch
expansion was underway in the treatment, the
intended buccal tooth movement was constricted
by the buccal bone. It is understood that the
buccal bone is composed of cortical bone and
therefore more resistant to resorption, so it may
slow down the tooth movement or result in more
root resorption.> The thickness of buccal bone
affects the speed of progress during the aligner
treatment, which always needs continual
refinement due to the dense bone. Sometimes, the
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M Fig. 20:

Superimposed pre-treatment (black) and posttreatment (red) cephalometric tracings show that the occlusion was finished at Class I, and
the anterior teeth and lower molar were up-righted. Lower incisor was intruded. A clockwise rotation of the mandible was noticed.

posterior teeth become palatally tilted, which
indicates that the coronal portion of tooth is in a
more palatal position than the root. Therefore, when
the tooth is pushed buccally in the arch expansion
procedure, the tooth can move to the up-righted
position with less difficult root translation and less
resistance of the buccal bone. If a pushing action is
employed as the main orthodontic force, arch
expansion will be easier when the posterior teeth
are tilted toward the palatal side.

IPR is an irreversible procedure which strips the
inter-proximal enamel, but it can be an alternative
to other space creation methods such as dental
extraction. This procedure can resolve mild to
moderate crowding up to 6mm and decrease the
unesthetic presence of black triangles in the anterior

teeth. In this case, IPR was performed after the teeth
were almost completely aligned, to better evaluate
the amount required reducing. The results showed
successful crowding relief and eradication of
multiple black triangles. Regarding optimization of
aligner treatments, tooth rotation, translation, and
tipping processes are all digitally and statically
staged in the relevant programs of the software. The
extrusion and rotation rates are less accurate after
aligner treatment.’# If these tooth movements were
to occur simultaneously, possible errors could
increase during the progress. The risk of off-tracking
increases, and the treatment could end with poor
results. In order to reduce any unwanted mistakes,
separating the actions and increasing the number
of aligners can slow down and simplify the tooth
movement from one stage into several stages.
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Enlarging attachment size can improve the
retention, especially when a tooth is short or round.
The interferences of neighboring teeth before
digital planning approval is considerable when
relieving crowded dentitions.

Conclusions

The Invisalign aligner treatment can resolve
moderate crowding using inter-proximal reduction
and arch expansion, but the virtual steps of tooth
movement should be optimized for the number of
aligners by meticulously evaluating activations WFig. 21: Recall for dental stability evaluation T
relative to the resistance of cortical bone. The

patient was very pleased with her new smile, and
the posttreatment result is stable (Figs. 21 and 22).
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Discrepancy Index Worksheet

TOTAL D.I. SCORE 17
OVREJET

0 mm. (edge-to-edge)

1 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -7 mm. 6mm = 3 pts.
7.1 -9 mm. = 4 pts.
> 9 mm. = 5 pts.

Negative OJ (x-bite) 1 pt. per mm. Per tooth = 2

OVERBITE

0 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -7 mm. = 3 pts.
Impinging (100%) = 5 pts.
ANTERIOR OPEN BITE

0 mm. (Edge-to-edge), 1 pt. per tooth
Then 1 pt. per additional full mm. Per tooth

Total =

I

LATERAL OPEN BITE

2 pts. per mm. Per tooth

Total = III

CROWDING (only one arch)

1-3 mm. = 1 pt.

3.1-5mm. = 2 pts.

5.1 - 7mm.6mm (lower)= 4 pts.

> 7 mm. = 7 pts.

OCCLUSION

Class I to end on = 0 pts.

End on Class I of III ) = 2 pts. perside __4  pts.

Full Class 1I or III = 4 pts. per side pts.

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

LINGUAL POSTERIOR X-BITE
1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE
Total =

L o |
2 pts. Per tooth III

CEPHALOMETRICS  (See Instructions)

ANB>6° or<-2° 0° =4 pts.
Eachdegree<-2°__ x1pt. =
Eachdegree>6"__ x1pt =

SN-MP o8°

> 38" =2 pts.
Eachdegree>38"__  x2pts. =

<26° =1 pt.
Eachdegree <26°_ x 1 pt. =

1 to MP > 99° 77.5° =1pt.
Eachdegree>99° __ x1pt. =

Total = III

OTHER  (See Instructions)

Supernumerary teeth x 1 pt.
Ankylosis of perm. Teeth X2 pts. =
Anomalous morphology x2pts. =
Impaction (except 3t molars) x2pts. =
Midline discrepancy (= 3mm) @2 pts. =
Missing teeth (except 3 molars) _____ x 1 pt. =
Missing teeth, congenital x2pts. =
Spacing (4 or more, per arch) X2 pts. =
Spacing (Mx cent. diastema >2mm) @ 2 pts. =
Tooth transposition x2pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities 1 x 2 pts. = 2

Identify: Occlusal canting

Total =
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Cast-Radiograph Evaluation Occlusal Contacts

8

Total Score: 1 3

Alignment/Rotations

R M X L L MO R

1 Lingual Surface
Occlusal Relationships

R WX L L e R

0 0

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

Total Score =

2

1. Pink Esthetic Score

Total =

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque)

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

Total =

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion
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International Workshop

Digital Orthodontics, OBS, VISTA

@Taiwan

X INSIGNIA

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

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

Registration:

Day 123 usb 3,600 Early bird rate: $100 off (advanced registration two months prior to the course date)
Day 4 usb 600 Early bird rate: $100 off (advanced registration two months prior to the course date)

For more information and registration, visit .
course@newtonsa.com.tw g
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Course Schedule

Chair-side observation

Insignia Lecture, Chair-side observation

Chris’ Lecture:
Digital Orthodontics with TAD

e VISTA Lecture & workshop

Chris’ Lecture:
VISTA for Impacted Cuspids

* The topics for VISTA workshop:

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

Prof. Dr. Paulo Fernandes Retto, Portugal

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

Digital Orthodontics, OBS & VISTA

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

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

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

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

Dr. Chris Chang

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

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

involved in the design and application of orthodontic bone screws.
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Non-Extraction Treatment for Excessive Overjet and
Deep Bite with Alignhers and IZC Screws

Abstract

Introduction: A 15-year-11-month-old female presented with chief complaints of protrusion and a severe deep bite.

Diagnosis: Cephalometric analysis revealed a skeletal Class | relationship (SNA, 87°; SNB, 84°; ANB, 3°), reduced facial convexity
(-10°), as well as proclined upper and lower incisors. An intraoral assessment revealed canine Class Il malocclusion with an
8mm overjet and an impinged deep bite. There were slight generalized spaces in the upper anterior dentition, and the
Discrepancy Index (DI) was 35.

Treatment: The treatment plan was a non-extraction treatment using Invisalign® clear aligner therapy anchored with
infrazygomatic crest (I1ZC) bone screws bilaterally. Class Il elastics were used during the treatment to correct the relative
position between the upper and lower arches. The active treatment time was 25 months with 3 refinements to effectuate the
final result.

Results: Improved dentofacial esthetics and a better occlusal function were achieved after treatment. The Cast-Radiograph
Evaluation (CRE) was 12, and Pink and White esthetics score was 4. No significant root resorption nor periodontal problems
were noted. The patient was well satisfied with the final outcome.

Conclusions: With Chang’s extraction decision table, a feasible treatment plan was completed with a pleasant result. In
retrospect, the treatment time could have been decreased by adding virtual anterior bite ramps, which would reduce the bite-
block effect. Overcorrection of intrusion for the lower anterior teeth was applied since, along with canine rotation, it is one of
the most inaccurate movements in ClinCheck®. Rearranging the sequence of tooth movements by intruding the lower anterior
teeth before retracting the upper arch may also improve this issue. (J Digital Orthod 2022,66:28-42)

Key words:

Excessive overjet, deep bite, clear aligner treatment, Invisalign®, IZC screws, anchorage

Introduction

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

Patients who seek orthodontic treatment are often
motivated by esthetic issues. Therefore, clear aligner is
often an attractive option for patients not only for easier
oral hygiene maintenance but also for its esthetics
during treatment. Clear aligner treatment was initially
introduced to treat mild orthodontic cases;' however,

several complex cases which were treated with
Invisalign® appliances and achieved satisfactory results
were recently reported.? One of the most common side
effects when treating with aligners is the bite-block
effect. The thickness of the aligners may cause intrusion
of the posterior teeth and induce deepening of the
overbite. As a consequence, deep bite cases treated
with aligners are seldom reported,® even less so if the
case is complicated by excessive overjet. This special
case report, which documents a patient with an 8mm
overjet and deep bite treated with aligners and the aid
of infrazygomatic crest (IZC) screws within 25 months,
however, supports the feasibility and effectiveness of
aligners in excessive overjet and deep bite cases.
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Diagnosis and Etiology radiographic examination was performed with a
panoramic radiograph, lateral cephalometric film,

A 15-year-11-month-old female presented with chief ~ and a temporomandibular joint (TMJ) series (Figs.

complaints of protrusive lips and a deep bite (Fig. 1). 3-5). The panoramic radiograph showed three
The patient had no significant medical or dental unerupted third molars with no pathological
history, and oral hygiene was acceptable. A symptoms. The cephalometric analysis revealed

W Fig. 1: Pre-treatment facial and intraoral photographs in Co
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proclined upper and lower incisors with a low
mandibular angle, and a skeletal Class | with
protruded maxilla and normal mandible (Table 1).
After facial evaluation, a convex profile, as well as
acceptable upper and lower lips to the E-line were
noted. The intraoral examination showed an 8mm
overjet and deep bite, along with dental canine
Class Il and molar end-on Class Il relationships on
the right, but Class | relationships on the left side.
The maxillary dental midline was Tmm to the left of
the facial midline, and the mandibular and
maxillary dental midline were coincident. The TMJ
radiographs (Fig. 5) showed symmetrical condylar
morphology with no signs or symptoms of
temporomandibular dysfunction (TMD). The
American Board of Orthodontics (ABO) Discrepancy
Index (DI) was 35 points,* as shown in Worksheet 1
at the end of this report.

Treatment Objectives

The treatment objectives were to:

1. Correct an 8mm overjet and deepbite.
2. Achieve Class | canine and molar relationships.

3. Correct the midline discrepancy.

Treatment Plan

The main goal of this Invisalign® aligner treatment
was correction of the lip protrusion and deep bite
(Fig. 1). A non-extraction treatment approach was
proposed: upper arch retraction of 2mm,
interproximal reduction (IPR) to relieve the anterior
protrusion, and Class Il elastic mechanics.

M Fig. 3: Pre-treatment panoramic radiograph

W Fig. 4: Pre-treatment cephalometric radiograph
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CEPHALOMETRIC SUMMARY OrthoBoneScrews® (OBSs) (iNewton dental, Inc,
SKELETAL ANALYSIS Hsinchu City, Taiwan) anchorage on the upper arch
PRE-TX POST-TX  DIFF. was also scheduled in order to enhance the force for
SNA® (82°) 87° 86° 1° upper arch retraction.
SNB* (80°) 84° 83° 1°
ANB* (2°) 3° 3° 0 :
T v v Treatment Alternatives
FMA® (25°) 17° 17° 0
DENTAL ANALYSIS Lefort | orthognathic surgery with bilateral sagittal
U170 NA mm (4mm) - : s split osteotomy (BSSO) was the surgical treatment
. ) . . . option for the patient since she had an 8mm overjet.
LITO SN L ) 130 108 22 Extraction of the upper first premolars would also be
L1TO NB mm (4mm) 8 6 2 one of the treatment options to solve the overjet
L1 TO MP*° (90°) 12° 104° 8° problem. However, space closure is sometimes
FACIAL ANALYSIS challenging for Invisalign® and may cause side
E-LINE UL (-Tmm) -1 -1 0 effects such as bowing effect. In this case, the
E-LINE LL (Omm) 2 0 2 retromolar space could be sufficient for retracting

the maxillary arch to correct the overjet. The patient
in the end declined both surgery and extractions,
Convexity:G-Sn-Pg’ (13') 10° 9° 1° taking into consideration the higher risk of
complications and psychological stress.

%FH: Na-ANS-Gn (53%) 46% 52% 6%

Treatment Progress

iTero Element® intraoral scans (Align Technology, Inc.,
San Jose, CA, USA) were performed to provide a 3D
dataset. The ClinCheck® system (Align Technology,
Inc,, San Jose, CA, USA) was used to plan a reasonable
biomechanical design and simulate the outcome.
Oral hygiene and aligner fitness were evaluated at
[T 77— monthly intervals.

Pre-treatment TMJ transcranial radiographs show the right (R)

and left (L) sides in the rest and open positions. The mandibular An initial set of 60 aligners was planned, and the

condyles are outlined in red. Note the mandibular condyle heads
are quite symmetrical.

aligner duration was set for 10 days each. The patient
was instructed to wear the appliances at least 20
hours a day with the aid of chewing a Chewie.
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The selected attachments required for optimal tooth
movement were (Fig. 6):

+ Optimized attachments: UR2-UR5, UL2-UL5, LL3-
LL5, as well as LR3-LR5

+ Horizontal rectangular attachments: UR6, UR/ UL6,
UL7 LL6,and LR/

Attachments were installed during the first visit and
aligners #1-4 were delivered to the patient with
instructions to progress with the next aligner every
10 days. The objectives for the first set of aligners
were to: 1. retract the maxillary arch, 2. achieve
normal overbite, and 3. reach ideal occlusion.

In the 4th month of treatment (19th aligners), buttons
were positioned on LR6, and LL6 and Class Il elastics
(Kangaroo, 3/16-in, 4.5-0z) were introduced
bilaterally from the upper canines to the lower first
molars (Fig. 7).

In the 6™ month of treatment (26t aligners), 1Z7C
screws were placed (Fig. 7). During the same visit,

1.8

RIGHT

AO@OEAEAOOAEEOEH®®

elastics (Chipmunk, 1/8-in, 3.5-0z) were hooked
bilaterally from the upper canines to the IZC screws.

After the first set of aligners, the overjet was reduced
from 8 to 6mm. Refinement was undertaken in order
to continue decreasing the discrepancy between the
maxilla and mandible (Fig. 8). The first refinement
involving 20 additional aligners commenced with
the additional attachments:

- Optimized attachments: UL/ and LR7

Three more refinements were processed aiming to
achieve a normal overjet and overbite with ideal arch
alignment (Table 2). IPR was performed between the
upper incisors to provide spaces for anterior teeth
retraction. Intrusion for lower anterior teeth was
designed for overbite correction.

Results Achieved
The facial esthetics, gummy smile, and intermaxillary

occlusion were significantly improved after 25
months of active treatment (Fig. 9). The upper and

2.8

FT

PO

43 42 41

31 3.2 34 35

M Fig. 6: Initial treatment phase: Invisalign® treatment sheet; smartForce® features (optimized attachments) of the Invisalign
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Intraoral photographs in the 9t month. In the 4th month, buttons were placed, and Class Il elastics (Kangaroo, 3/16-in, 4.5-0z) were
introduced bilaterally from the upper canines to the lower first molars. In the 6t month, IZC screws were placed and elastics (Chipmunk, 1/8-
in, 3.5-0z) were hooked bilaterally from the upper canines to the IZC screws.

lower midlines were coincident with the facial
midline. The canine relationships were corrected
from Class Il to Class I. The molar relationship was
corrected from end-on Class Il to Class | on the right
side and remained Class | on the left side. The
superimposed cephalometric tracings illustrated that
the mandible rotated clockwise. The upper and lower
lips were both retracted along with the anterior
segments. The overbite and overjet were finished

s

- >

N

within a normal range. The mandibular plane angle
(SN-MP) was well-maintained (Table 1). The Cast-
Radiograph Evaluation (CRE) score was 12 points, as
shown in the supplementary Worksheet 2.° The Pink
and White dental esthetic score was 4 points
(Worksheet 3). The patient was very pleased with
the final result. Four sets of aligners over 25 months
produced a final result that was close to the original
3D ClinCheck® projection.

Treatment Progress

'i? Let the aligners cook.
’ Cll elastics 1ZC screws Refine m m Debond
l I l | :
4 9 14 18 20 25m

M Table 2: Timeline for overjet changes, assisted appliances and refinements processed during treatment progress.
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Predicted movement

6 . = ; t\\
SARA

Achieved movement

Predicted movement
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Differences between predicted and achieved tooth movement (DPATM) after first set of aligners in the 14th month. It was discovered that the
result did not meet the predicted movement. Overjet and overbite correction was inadequate. In the second refinement, IPR was scheduled to

acquire more spaces for anterior teeth retraction.

Retention

After 25 months of treatment, all aligner
attachments were removed. In order to prevent the
relapse of anterior protrusion, a fixed retainer was
placed from canine to canine on the upper arch
(Fig. 9). Two ESSIX® (Dentsply Sirona, Harrisburg, PA)
overlay retainers were provided to retain the leveling
and alignment of the dentition. The patient was
instructed to use the overlay retainers full time for the
first month and only while sleeping thereafter.

Discussion

The etiology for large overjet may be the overuse of
pacifiers or thumb sucking during childhood. Excessive
overjets can enhance the risk of suffering traumatic

dental injuries.” Furthermore, excessive overjets may
entail unattractive appearances which may indirectly
affect psychological development due to social
pressure. Therefore, it is often recommended for patients
to rectify this issue early to avoid possible dental
damage or mental stress.

Extraction and orthognathic surgery were often
introduced to patients with excessive overjets.®
However, a thorough evaluation should be considered
instead of jumping into conclusions. In this case,
although the patient had an 8mm overjet, her upper lip
was not protruded normally. On the contrary, she had a
low mandibular plane angle with a retrusive lower lip.
Chang’s extraction decision table (Table 3) was used to
assess the necessity for extractions. For this case, three
factors favoring a non-extraction treatment were the




Non-Extraction Treatment for Excessive Overjet and Deep bite with Aligners and 1ZC Screws JDO 66

W Fig. 9: Posttreatment facial and intraoral photographs

low mandibular plane angle, deep bite, and the
absence of crowding. In addition, the patient requested
to avoid extractions and surgery, thus the feasible
option was to apply extra-alveolar IZC bone screws to
retract the whole maxillary arch.

Aligners are suitable for retracting maxillary molars
when a 2 to 3mm distalization is required to obtain a
(Class | relationship in selected end-to-end Class Il adult
patients.'0 However, after the first set of aligners, there

were significant differences between predicted and
achieved movements in this case (Fig. 8). The
scheduled plan for upper molar distalization, which
was to reduce the overjet to 1Tmm and correct the
overbite, was not achieved. The overjet was decreased
from 8 to 6mm), and the overbite was even deeper due
to nearly no intrusion on the lower anterior teeth. There
was only a slight inclination change on the upper
incisors, which were more retroclined, and the lower
incisors were more proclined instead. These
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circumstances may be due to the bite-block effect,
which is a common side effect in aligner treatment
owing to the 038mm thickness that each aligner
provides between posterior teeth during the whole
treatment. Unanticipated intrusion of the molars
would cause the incisors to appear extruded after
superimposition (Fig. 10), causing difficulties especially
for deep bite cases.” Lack of intrusion of the lower
anterior teeth may limit the upper anterior
retraction, as well as molar distalization since the
bite was impinged.

Hence, with the intention of achieving an acceptable
overjet and overbite, IZC screws were inserted to
enhance the force of maxillary retraction.

W Fig.10:

Ext Non
1. Profile Protrusive Straight
2. Md. angle High Low
3. Bite Open Deep
4. Ant. inclination Flaring Flat
5. Crowding >7 mm None
6. Decay/ missing Present ?
7. P’t perception Ok No
8. Etc...

M Table 3: Chang’s Extraction Decision Table

Superimposed cephalometric tracings (pre-treatment: blue; posttreatment: red) indicate that the molar relationship ended in Class | with
mandible clockwise rotation. The superimpositions on the right document clockwise rotation of the occlusal plane associated with the

retroclination of the upper incisors.
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Furthermore, Class Il elastics were also applied
bilaterally, the buttons were placed on the lower first
molars, providing an extrusion force to counteract the
intrusion caused by the bite-block effect. Three
refinements were also delivered to adjust the dental
alignment, and eventually the patient reached a
pleasant result with which she was fully satisfied.!

In hindsight, anterior virtual bite ramps, which Align
Technology recently developed, could be additionally
applied to prevent deepening the overbite, which
may help decrease the discrepancy between
predicted and achieved results.? In addition,
overcorrection of the lower anterior teeth intrusion
could be considered since the achieved amount was
often inaccurate from the predicted movement." The
teeth movement sequence could also be rearranged
by scheduling intrusion of the lower anterior teeth first
before retracting the upper arch to avoid possible
obstructions.

Conclusions

This excessive overjet and deep bite case was
treated to a pleasant result in 25 months without
orthognathic surgery nor extraction. With Chang's
extraction decision table (Table 3), a feasible

treatment plan was completed with a pleasant WFig. 12: Posttreatment cephalometric radiograph
outcome. In retrospect, the treatment time could
have been decreased by adding virtual anterior
bite ramps, overcorrecting the lower anterior teeth
intrusion, or rearranging the sequence of teeth
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M Fig. 13:
Treatment progression from the right buccal view for 23 months (M). In the 6t month (6M), IZC screws were placed with elastics (Chipmunk,
1/8-in, 3.5-0z) hooked bilaterally to retract the maxillary arch.

Treatment progression from the frontal view for 23 months (M). First set of aligners was finished in the 14th month (14M) but further overbite
correction was required. Refinements in the following months gradually achieve ideal occlusion.
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Treatment progression from the left buccal view for 23 months (M). The curve of Spee was progressively flattened during the

treatment process.
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Discrepancy Index Xorksheet

TOTAL D.I. SCORE 35
OVREJET

0 mm. (edge-to-edge) =

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

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

Total =

OVERBITE

0 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -7 mm. = 3 pts.
Impinging (100%) = 5 pts.
ANTERIOR OPEN BITE

0 mm. (Edge-to-edge), 1 pt. per tooth
Then 1 pt. per additional full mm. Per tooth

Total =

-

LATERAL OPEN BITE
2 pts. per mm. Per tooth

Total = III

CROWDING (only one arch)

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

Tota -[ o ]
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 IIl = 1 pt. per mm.

additional

Total =

LINGUAL POSTERIOR X-BITE
1 pt. per tooth Total

BUCCAL POSTERIOR X-BITE
2 pts. Per tooth Total

[ o ]
[ o |

CEPHALOMETRICS  (See Instructions)

ANB>6or<-2°

Eachdegree<-2°__ x1pt
Eachdegree>6"__ x1pt
SN-MP
> 38"
Each degree >38°__ x 2 pts.
<26°

Each degree < 26° 2 x1 pt.
1 to MP > 99°
Each degree > 99° 21 x1 pt.

Total

OTHER  (See Instructions)

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

4 pts.
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Cast-Radiograph Evaluation Occlusal Contacts

Total Score: 1 2

Alignment/Rotations

R M X L L MO R

2 Lingual Surface
Occlusal Relationships

R mMx L L MD R 4

6 0

R MXx L L Mo R

0 2

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

Total Score =

4

1. Pink Esthetic Score

Total =

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque )

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

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

5. Root Convexity ( Torque)

6. Scar Formation

N

N

N

N

N

N

Total =

1. Midline

2. Incisor Curve

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

6. Tooth to Tooth Proportion

1. Midline
2. Incisor Curve

3. Axial Inclination (5°, 8°, 10°)

5.Tooth Proportion

6. Tooth to Tooth Proportion
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JDO 66 CASE REPORT

Class Il Malocclusion with
Severe Crowding and a Protrusive Profile

Abstract

A 25-year-old female presented with almost end-to-end Class Il buccal segments, severe anterior crowding bilaterally in the right
lateral incisor and canine areas, and a protrusive profile. The Discrepancy Index (DI) was 19. All four first premolars were extracted,
canines were moved distally to resolve crowding, and the anterior segments were retracted to correct lip protrusion. After initial
alignment and leveling, the residual space was closed with elastometric chains, and Class Il elastics were applied to correct the
sagittal discrepancy. At progress evaluation, it was noted that the crowding, protrusion, and flaring of upper and lower incisors
were corrected, but the buccal segments were still Class Il, the bite had deepened, and a 1-2mm midline deviation was evident.
Extra-alveolar miniscrews were inserted to complete the correction. After a total of 36 months of active treatment, an optimal
result was achieved. The final Cast-Radiograph Evaluation (CRE) score was 24, and the Pink and White dental esthetic score was 2.
(J Digital Orthod 2022,66:48-75)

Key word:

Protrusive profile, four bicuspids extraction, miniscrew, Angle Class Il malocclusion, asymmetric crowding

History and Etiology interruption in treatment when the appliances were
removed for wedding photographs, the total
A 25-year-old female presented for orthodontic treatment time was 36 months.

consultation with a chief complaint that her front

teeth were crooked (Figs. 1-3). There was no Diagnosis
contributory medical or dental history. The patient

had no known harmful habits which might Skeletal:
contribute to the malocclusion. The relatively
narrow arches and crowding pattern suggest a
primarily environmental etiology associated with a
history of inadequate masticatory loading. The - Normal mandibular plane angle (SN-MP, 32°)
patient was treated to a very good result (Figs.

- Class Il with slightly retrusive mandible (SNA,
81°%SNB, 775% ANB, 3.5°)

4-6). The pre-treatment and posttreatment Dental:

cephalometric and panoramic radiographs are - Angle Classification: bilateral Class Il molar
shown in Figs. 7 and 8, respectively. Superimposed relationship

cephalometric tracings document the dentofacial

changes (Fig. 9). The correction of the malocclusion + Incisal relationships: overjet 6mm, overbite
was facilitated by assessing progress records at 11 ~5mm, increased axial inclination of all incisors

and 24 months of treatment. Including an (Fig. 10)
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M Fig. 7:
Pre-treatment panoramic and lateral cephalometric radiographs

- Tooth Size Arch Length Discrepancy: Maxillary
arch 8mm, mandibular arch 10mm

- UR and LR block-out canines
- LR central incisal edge fractured (Fig. 11)

Radiographic/Panoramic:
- Enlarged maxillary sinuses and low sinus floor
(Fig.7)
Facial:

Protrusive profile

Convex due to a retrusive chin

The ABO Discrepancy Index (DI) was 19 as shown in
the subsequent worksheet.

WFig. 8:
Posttreatment panoramic and lateral cephalometric radiographs
Specific Treatment Objectives
Maxilla:
A-P: Maintain.
Vertical: Maintain.

Transverse: Maintain.
Mandible:

A-P: Maintain.

Vertical: Maintain.

Transverse: Maintain.

Maxillary Dentition:

A-P: Retract incisors.
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« Vertical: Maintain. CEPHALOMETRIC SUMMARY

+ Inter-Molar Width: Maintain. SR D

PRE-TX  POST-TX DIFF.

+ Inter-Canine Width: Decrease. SNA® (82°) 90° 90° 0
Buccolingual Inclination: Maintain. SNB® (807) 86° 86° 0
ANB® (2°) 4° 4° 0°
Mandibular Dentition: SN-MP® (32°) %" 26° 0"
* A-P:Maintain. FMA® (27°) 19° 19° 0
Vertical: Maintain. DENTAL ANALYSIS
U1 TO NA mm (4mm) 7 5 i
Inter-Molar Width: Maintain. U1 TO SN® (104°) 10O° 108° 1
Inter-Canine Width: Maintain. L1 TO NB mm (4mm) 8 6 2
Buccolingual Inclination: Maintain. L1TO MP- (50) 100° %" >
FACIAL ANALYSIS
Facial Esthetics: Correct protrusive lips. E-LINE UL (-1mm) 2 1 1
E-LINE LL (0 mm) 3 2 1
Treatment Plan %FH:Na-ANS-Gn (56%)  55% 569% 1%
Convexity: G-Sn-Pg (13°) 5° 4° 1°

Extract four first premolars, and utilize a full fixed

orthodontic appliance to align, level, and close oo
PP 9 M Table 1: Cephalometric summary

WFig.9:
Cephalometric tracings superimposed on stable skeletal landmarks in the anterior cranial base, maxilla, and mandible. (Pre-treatement: black;
posttreatment: red)
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M Fig. 10:
Pre-treatment photographs document a 6mm overjet and ~5mm
overbite, associated with proclined lower incisors (IMPA=104°).

spaces in both arches. Use anterior bite turbos to
control the deep bite and early light short elastics
(207) to correct the Class Il buccal segments.
Miniscrews (2x12-mm, OrthoBoneScrew®, iNewton
dental, Inc, Hsinchu City, Taiwan) in the infrazygmatic
crests (IZC) may be needed to retract upper dentition
and improve the lip profile. The final occlusion is to be
detailed with bracket repositioning, archwire
adjustment, and intermaxillary elastics, as needed.
When the fixed appliances are removed, the corrected
dentition will be retained with upper and lower clear
overlay retainers.

Appliances and Treatment Progress

Before the treatment, the patient was referred to a
general dentist to extract the maxillary and

M Fig. 11:
UR and LR block-out canines; LR central incisor with a distal incisal
edge fracture

mandibular first premolars. A 0.022" slot Damon Q®
bracket system (Ormco, Glendora, CA) was used,
with high torque brackets on the upper incisors (Fig.
12). The initial upper archwire was 0.014" CuNiTi. After
one month of initial alignment and leveling in the
maxillary arch, the mandibular arch was bonded
with standard torque brackets and fitted with a
0.014" CuNiTi archwire. An open coil spring was
placed between mandibular right central incisor
and canine to open the space for the lingually
displaced right lateral incisor. An elastometric chain
was used to retract the lower right canine (Fig. 13).
The patient was instructed to wear Class Il elastics
(Parrot 5/16, 20z) bilaterally full time, from the
upper canine to the lower first molar to correct the
sagittal discrepancy.
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M Fig. 12:
High torque brackets were bonded on the upper anterior segment.

In the 3d month (3M), a 0.016” CuNiTi archwire was
placed in the upper arch. One month later, the
mandibular right lateral incisor bracket was
bonded, and the archwire was engaged (Fig. 14).
Five months into treatment, a rectangular
0.014x0.025" CuNiTi wire was placed in the upper
arch. One month later, the upper archwire was
replaced by 0.017x0.025" low friction TMA, and the
anterior segment was ligated with a 0.012" stainless
steel (SS) ligature in a figure-eight tie pattern. The
lower archwire was fitted with 0.014x0.025" CuNiTi.
Class Il elastics (Fox 1/4, 3.50z) were worn bilaterally
from the upper canines to the lower first molars.

Eight months after the initiation of treatment (8M),
a 0.019x0.025" SS archwire was used on the upper
arch, and a 0.017x0.025" low friction TMA was
placed in the lower arch. The UR and LR blocked-
out canines were both corrected (Fig. 15). One
month later (9M), the lower archwire was replaced
with a 0.016x0.025" SS. Elastometric chains were
attached from the canines to the first molars to
close the residual extraction spaces in both arches.
L-type elastics (Bear 1/4, 4.50z.) were applied from
the upper canines to lower molars bilaterally. After

M Fig. 13:
An open coil spring was placed between LR1 and LR3 to open the
space for the lingually displaced LR2. An elastometric chain was
attached from LR3 to LR6 to retract the canine.

M Fig. 14:
After space opening, a bracket was bonded on LR2 and the
archwire was engaged.
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11 months of active treatment, interim records
were collected to evaluate the treatment progress
and to plan the future treatment (Figs. 16-18).

Interim Treatment Progress-1

Midcourse Corrections after 11 Months

Crowding, protrusion, and flaring of upper and
lower incisors are improved. An interim American
Board of Orthodontics (ABO) Cast-Radiograph
Evaluation (CRE) score of 31 revealed good
progress (figs. 19-24), but also identified further
treatment needs:

M Fig. 15:
The upper archwire was 0.019x0.025” SS and the lower archwire
was 0.017x0.025" low friction TMA.

1. Detailed bending to correct rotations (Fig. 19).

2. Bracket repositioning to improve marginal
ridges (Fig. 20).

3. Bond lingual buttons on LL5 and LL6 and apply
cross elastics to correct lingual tipping (Fig. 21).

4. Use vertical elastics on R7s.

5. Correct the overjet (Fig. 22) and close residual
extraction spaces (Fig. 24).

6. Coordinate arches to improve occlusal
relationships (Fig. 23).

7. Use miniscrews to correct the Class Il buccal
segments and midline discrepancy.

In the 15t month of treatment, the anterior
overbite was deeper due to space closing
mechanics. Anterior bite turbo were used on the
palatal side of upper central incisors (Fig. 25).
Elastometric chains were attached from the
canines to the first molars to close the residual
extraction spaces in both arches (Fig. 26).

After 177 months of active treatment (17M), extra-
alveolar miniscrews were inserted in the right 1ZC
and buccal shelf (BS) of the left mandibular first
molar to correct the midline deviation. Three
months later (20M), all extraction spaces were
closed (Fig. 27). In the 21st month of treatment
(21M), a panoramic radiograph was taken to
evaluate axial inclinations for all teeth. Bracket
repositioning of LL3, LR5, and LR6 were performed
as indicated (Fig. 28). LR1 was restored to normal
dental morphology. Additionally, vertical elastics
(Chipmunk 1/8, 3.50z.) were used on the R7s to
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M Fig. 16: Interim treatment facial and intraoral photographs (11M)

improve buccolingual inclination. L-type elastics
(Fox 1/4, 3.50z) were applied from the upper
canines to lower molars on the left side to correct
the deviated midline.

Two months later (23M), the lower archwire was
expanded to improve arch coordination. Lingual
buttons were bonded on lower right 2nd premolar,
and cross elastics (Chipmunk 1/8, 3.50z.) were used
to correct lingual tipping (Fig. 29). In the 24t
month of treatment (24M), interim-treatment
records were collected to evaluate the treatment

M Fig. 17: Interim treatment (11M) study models (casts)
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Fig. 20:
The interim treatment CRE (11M): A marginal ridge discrepancy
>Tmm was 2 points.

Fig. 18:
Interim treatment (11M) cephalometric and panoramic radiographs

................................................................................... Fig. 21:
Fig. 19: The interim treatment CRE (11M): Buccolingual Inclination
The interim treatment CRE (”M) A/ignment/rotations had two d/'screpancjes (fed) were scored4pojnt5‘

discrepancies <1mm for a total of 2 points.



Fig. 22: The interim treatment CRE (11M): Five overjet discrepancies >1mm resulted in a score of 10 points.

Fig. 23: The interim treatment CRE (11M): Four occlusal relationships resulted in 7 points.

Fig. 24: The interim treatment CRE (11M): Interproximal contact due to unclosed extraction spaces was scored at 6 points.

JDO 66
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M Fig. 25:
Anterior bite turbos were bonded on upper central incisors to
correct the deep bite.

M Fig. 27:
Extra-alveolar miniscrews were inserted in the right IZC and the
BS of left mandibular region near the first molar.

M Fig. 26:
Elastometric chains were attached from the canines to the first
molars to close the residual extraction spaces in both arches.

M Fig. 28:
A panoramic radiograph was taken to evaluate bracket
positions relative to the axial inclinations of the teeth, and
brackets were repositioned accordingly. See text for details.
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progress and to plan the future treatment (Figs.
30-33).

Interim Treatment Progress-2

Midcourse Corrections after 24 months

The progress Cast-Radiograph Evaluation (CRE)
score was 31 points (Figs. 34-40). The upper anteriors
were excessively retracted due to the extensive use
of Class Il elastics. The following objectives were
generated based on the CRE score.

1. Detailed bending to correct rotations (Fig. 34).

2. Arch coordination to improve occlusal
relationship, contacts, and reduce the overjet
(Figs. 37-39).

3. Improve occlusal contacts by using vertical
elastics (Fig. 38).

4. Reposition brackets on LL3 and LL5 to improve
root alignment (Fig. 40).

5. Increase lingual root torque on the upper
anteriors by placing torque in the archwire.

6. Correct the midline deviation with BS miniscrews.
On the left side, insert the miniscrew with a tilt-
forward position in order to protract the left
posterior segment.

To correct the midline deviation, BS miniscrews
were used as prescribed. Three months later (27M),
the patient complained about occlusal canting, so
another miniscrew was placed between the UL3
and UL5 to anchor intrusion mechanics to correct
the problem. Cross elastics (Kangaroo 3/16, 4.50z.)
were worn from the miniscrew to lower left second
premolar and first molar (Fig. 41).

In the 31st month of treatment, continuous vertical
elastics were applied to the posterior segments to
improve occlusal contacts. One month later (32M), the
upper and lower 5-5 brackets were removed for
wedding photographs. They were replaced two weeks
later. Upper and lower 0.016” NiTi archwires were fitted
(Fig. 42). After one month, archwires were changed to
0.016" SS. Detailed bending and intermaxillary elastics
were applied for the final correction.

After an optimal correction was achieved, all
appliances were removed after 36 months of active
treatment. Upper and lower clear overlay retainers
were provided.

M Fig. 29: Bond lingual buttons on LL3, LL5, LL6, and LR5 to apply cross elastics
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Results Achieved

Maxilla:

« A-P:Maintained.
+ Vertical : Maintained.

+ Transverse : Maintained.

Mandible:

« A-P:Maintained.

M Fig. 31: Interim treatment (24M) study models (casts) «  Vertical: Maintained.
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M Fig. 32: Interim treatment (24M) panoramic and cephalometric radiographs

M Fig. 33:
Superimposed cephalometric tracings at 24 months of treatment revealed the makxillary incisors were excessively tipped to the lingual (pre-
treatment: black; 24M: purple).
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Fig. 34: The interim treatment CRE (24M): Alignment/ Rotations lost 5 points.

Fig. 35: The interim treatment CRE (24M): Marginal ridges lost 2 points.

Fig. 36: Fig. 37a:
The interim treatment CRE (24M): Buccolingual inclination The interim treatment CRE (24M): Overjet lost 3 points in this view.
was scored 3 points.
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Fig. 37b: The interim treatment CRE (24M): Overjet lost and additional 3 points (total 6 points)

Fig. 38: The interim treatment CRE (24M): Occlusal contact was scored 6 points.

Fig. 39: The interim treatment CRE (24M): Occlusal Relationships lost 8 points.
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« Transverse: Maintained.
Maxillary Dentition:

« A-P:Incisors were retracted and molars were
protracted to close extraction space.

« Vertical: Incisors extruded and molars were

T H - maintained.
M Fig. 40:

The interim treatment CRE (24M): Root angulation lost 1 point.
+ Inter-Molar Width: Maintained.

+ Inter-Canine Width: Increased.
+ Buccolingual Inclination: Maintained.

+ Alignment: Mesial-in rotation of UL3 was
achieved.

Mandibular Dentition:

« A-P:Incisors were retracted and molars were
protracted utilizing extraction space.

« Vertical : Incisors intruded and molars were
extruded to flatten the plane of occlusion.

+ Inter-Molar Width: Maintain.

« Inter-Canine Width: Increase.

M Fig. 41:
The miniscrew on the left side was inserted in a tilt-forward . Buccoling ual Inclination: Maintain.
position in order to protract the left lower posteriors forward.
Another miniscrew was placed between upper left canine and
second premolar to provide intrusion mechanics to correct + Alignment: Mesial-in rotation of LL3 was

occlusal canting. achieved.

Facial Esthetics: Decreased facial convexity and
improved lip profile
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M Fig. 42: Upper and lower 5-5 brackets were re-bonded, with 0.016 NiTi archwires fitted in each arch.

Retention

The patient was instructed to wear the upper and
lower clear overlay retainers full time for the first 6
months and nights only thereafter. Home care and
retainer maintenance instructions were provided.
All four third molars were impacted so extractions
were scheduled.

Final Evaluation of Treatment

Cephalometric superimpositions (Fig. 9) reveal
typical reciprocal tooth movement to close
extraction sites. The upper molars were protracted
more than the lower molars accentuating the Class
[l molar relationship. This problem could have been
avoided with miniscrew anchorage and Class I
elastics from the start of treatment. The upper

incisors tipped distally, preventing the complete
correction of the Class Il molar relationship. More
lingual root torque was needed at an earlier stage
of treatment. Intrusion of the lower incisors was
primarily due to the use of anterior bite turbos,
which also helped to maintain the proper overbite
and overjet. Slight extrusion of the lower molars
was noted due to the extensive use of Class Il
elastics. Overjet and overbite were ideal. The
protrusive lips were reduced, improving lower face
convexity (Fig. 9).

The final ABO CRE score was 24 points. The major
discrepancies are alignment/rotation (5 points),
overjet (5 points), occlusal contacts (4 points), and
occlusal relationships (6 points) (Figs. 43-46).
Miniscrews were inserted in the IZC and BS areas
bilaterally for Class Il and midline correction.
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Another miniscrew was inserted between the left
canine and 2nd premolar to solve the occlusal
canting. The mechanics were well designed to
manage the malocclusion but the patient’s personal
commitment to an ideal result was compromised by
her marriage plans. The appliances were removed
and replaced twice for the wedding photographs.
After that it was difficult to schedule finishing
appointments, so it was necessary to accept an
optimal rather than an ideal result.

In retrospect, the maxillary miniscrews were
indicated early in the treatment to retract the upper
molars to achieve a Class | molar relationship and
correct the dental midline. The patient was satisfied
with the treatment because the anterior crowding
and lip protrusion were corrected. She had no
interest in additional treatment to resolve the Class |l
buccal segments. Despite the incomplete sagittal
correction, the prognosis for stability is good,

Fig. 43: The CRE: Alignment/ Rotations was scored 5 points.

Fig. 44: The CRE: Overjet lost 5 points as indicated.



presumably due to the patient’s compliance with
retainer wear.

Discussion

To resolve a crowded anterior dentition with
protrusive lips, extraction of four bicuspids is usually
indicated. However, most orthodontic mechanics
come with side effects. The vertical component of
force for Class Il elastics is usually considered to be

JDO 66

the biggest problem because it extrudes the
maxillary incisors and mandibular molars, thereby
leading to steepening of the occlusal plane as well
as posterior rotation of the mandible. The horizontal
vector of force may cause the mandibular first molars
to rotate or tip mesially, increase the axial inclination
of the incisors, and displace the entire lower dental
arch anteriorly. In addition, the effect relative to
extrusion and distal tipping of the maxillary incisors

Fig. 45: The CRE: Occlusal contacts was scored 4 points

Fig. 46: The CRE: Occlusal Relationships lost 6 points.
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may adversely affect the smile line, leading to
excessive gingival exposure and an increase in the
axial inclination of the lower incisors.

It is important to define the use of Class Il elastics,
relative to diameter, strength, prescription,
appropriate archwire, and periods of wear.
Ultimately Class Il elastics have similar effects to
other methods for Class Il treatment, such as fixed
functional appliances.!

Increased torque in upper incisor brackets and less
torque in lower incisor brackets would have helped
compensate for the side effects of Class Il elastics.
For the present case, high torque brackets were
placed on upper incisors, and standard brackets on
lower incisors. However, low torque brackets would
have been superior for the mandibular incisors, and
additional lingual root torque was needed for the
maxillary incisors.

Retracting the dentition may result in an anterior
deep bite and sometimes posterior open bite. To
prevent over-closure, bite turbos were placed on
the palatal side of the upper incisors and cross
elastics were used in the posterior segments. Since
a deep curve of Spee is usually associated with an
increased overbite, a lower .0016x0.022" SS archwire
with reversed curve of Spee was indicated for
anterior intrusion and posterior extrusion in the
mandibular arch.

The asymmetric crowding and decreased
anchorage value of maxillary compared to
mandibular molars contributed to the midline
discrepancy that occurred during space closure. Use
of differential anchorage in the buccal segments or

extra-alveolar temporary skeletal anchorage devices
(E-A TSADs) is the best approach for managing
anchorage as the spaces are closed. Midline
coordination is an important landmark to guide
orthodontists during space closure to achieve
maximum intercuspation, optimal function, and
anterior dental esthetics. However, small
discrepancies of Tmm or so are often insignificant to
the final occlusion. In fact, there are no points
deducted for a midline discrepancy with the CRE
outcome assessment. Midline discrepancies are only
a problem if they are associated with a
compromised intermaxillary posterior occlusion.
Miniscrews are common supplemental anchorage
for midline problems because they are simple to
place and remove, they are relatively inexpensive,
and there is minimal need for patient compliance.

One of the complications that can occur with the
use of miniscrews is impingement on structures
such as periodontal ligament, tooth roots, nerves,
blood vessels, or the maxillary sinus. In case of
impingement, the miniscrews should be removed
and inserted in a different location. These placement
problems rarely affect the treatment prognosis. As a
general rule, it is advisable to leave a clearance of
2mm from the roots of teeth, nerves, and other vital
stuctures,? especially when the miniscrews are
inserted in interdental areas.? That is why E-A TSADs
are highly recommended to prevent damage to
roots of teeth and contact with the periodontal
ligament (PDL). Inflammation and infection of the
tissues around miniscrews are often significant
problems, best handled by meticulous oral hygiene,
0.2% chlorhexidine mouth rinses, and/or topical
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application of the same solution with dental floss or
interproximal brushes.

Although miniscrews have enjoyed routine use for
orthodontic anchorage in recent years, there are still
many problems particularly failure, defined as
loosening and/or loss of the anchorage unit. A
recent meta-analysis by Papageorgiou et al*
reported that orthodontic miniscrews have a
modest mean failure rate of only 13.5%, but much of
the published data is reported by authors with a
conflict of interest. Miniscrew failure may be due to
inflammation of the surrounding bone, location of
the miniscrew, thickness of cortical bone, skeletal
characteristics, and age.

A higher failure rate is common for miniscrews
placed in the mandible compared to the maxilla. By
placing the miniscrew at a different angulation, the
change in the amount of bone contact may affect
the failure rate. The angle of the miniscrew to the
long axis of the teeth was generally 43-47°, which
resulted in the miniscrew being relatively far from
the neighboring tooth roots.> Watanabe et al®
stated that root proximity is the factor that is most
likely to precipitate miniscrew failure, especially
when placed in the mandible. They failed to identify
an association between miniscrew failure with the
patients’ age, bone density, or site of insertion.
However, the jaw of insertion and root proximity are
clearly related to miniscrew failure.” Extra-alveolar
insertion in the 1ZC, BS and palate, usually increases
the cortical bone contact which enhances the
stability of the screw. Furthermore, the more upright
position of the screw reduces the possibility of root
damage?

During treatment progress, brackets were rebonded
to achieve optimal alignment with a minimum of
archwire adjustments. The common marginal ridge
discrepancy between an adjacent premolar and first
molar can be corrected by placing the brackets of
first molar more occlusally, and positioning the
premolar bracket more apically (Fig. 13). The mesio-
distal (M-D) positions of lateral incisors, canines, and
upper first premolars should be confirmed with an
oral mirror from occlusal view to check the bracket
positions relative to the axial inclinations of the
teeth. In general, it is wise to bond brackets in a
more mesial position on the lateral incisors and
canines. For upper first premolars, a more distal
position is often preferred.®

Conclusions

A challenging Class Il malocclusion with severe
crowding and lip protrusion (DI=19) was managed
initially with premolar extractions, space closure, and
Class Il elastics. Side effects of these conservative
mechanics required additional treatment with bite
turbos and miniscrew anchorage. An active
treatment time of 36 months produced an optimal
result, documented by a CRE score of 24 and a Pink
and White dental esthetic score of 2. Utilizing E-A
miniscrew anchorage from the beginning of
treatment would probably have improved the result
and decreased treatment duration. Both the patient
and the clinician were satisfied with the result.
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Discrepancy Index Worksheet

TotAL D.I. SCORE

19

OVREJET

0 mm. (edge-to-edge)

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

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

OVERBITE

0 -3 mm. = 0 pts.
3.1-5mm. = 2 pts.
5.1 -7 mm. = 3 pts.
Impinging (100%) = 5 pts.
ANTERIOR OPEN BITE

0 mm. (Edge-to-edge), 1 pt. per tooth
Then 1 pt. per additional full mm. Per tooth

Total =

I

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

[ o ]

CROWDING (only one arch)

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

LINGUAL POSTERIOR X-BITE

1 pt. per tooth

Total

BUCCAL POSTERIOR X-BITE

2 pts. Per tooth

CEPHALOMETRICS

ANB>6"or<-2°

Each degree <-2° x 1 pt.

Each degree > 6° x 1 pt.
SN-MP

>38°
Each degree > 38° x 2 pts.
<26°

Each degree < 26° x 1 pt.
1 to MP>99° 104°

Each degree>99° __ 5 x1pt.

Total

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

Identify:

Total

[ o ]
[ o |

(See Instructions)

Total

4 pts.
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1st Interim Progress (11M)

Cast-Radiograph Evaluation Occlusal Contacts

Total Score: 31

Alignment/Rotations

Bucea Surface

R M X L L MO R

2 Lingual Surface
Occlusal Relationships

R WX L L e R

4 6

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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2nd Interim Progress (24M)

Cast-Radiograph Evaluation Occlusal Contacts

6

Total Score: 31

Alignment/Rotations

R M X L L MO R

2 Lingual Surface
Occlusal Relationships

R WX L L e R

3 0

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

Cast-Radiograph Evaluation Occlusal Contacts

4

Total Score: 24

Alignment/Rotations

Bucca Surface L
R M X L L MO R
Marginal Ridges
R
2 Lingual Surface
Occlusal Relationships

R WX L L e R

0 0

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

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

1.M & D Papillae 01 2
2. Keratinized Gingiva 01 2
3. Curvature of Gingival Margin 01 2
4. Level of Gingival Margin 01 2

5. Root Convexity ( Torque) 01 2

6. Scar Formation

1.M & D Papillae

2. Keratinized Gingiva

4. Level of Gingival Margin

0
©
©

3. Curvature of Gingival Margin ~ (0) 1 2
0
©
©

5. Root Convexity ( Torque ) 1 2

6. Scar Formation 1 2
Total = 1

1. Midline 01 2

2. Incisor Curve 01 2

3. Axial Inclination (5°, 8%, 10°) 01 2

4. Contact Area (50%, 40%, 30%) 01 2
5.Tooth Proportion 01 2

6. Tooth to Tooth Proportion 01 2

1. Midline
2. Incisor Curve

3. Axial Inclination (5°, 8°, 10°)

5.Tooth Proportion

0
©
(9

4. Contact Area (50%,40%,30%) (0) 1 2
©
©

6. Tooth to Tooth Proportion
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Products

Double Retractors 2.0 Autoclavable!

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 3.0 Autoclavable!

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

A simple and powerful tool to correct severe deep bite and cross
efficiently. The handle of Bite Turbo 3.0 is now autoclavable with
non-slip design. 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 overjet.
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e-Courses

LAY A rich learning experience

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

SN RS

=

i0S / Android

*  Free App
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e-Books

Learn it your favorite way!

Best of all
The World’'s Best e-Textbook

I Beethoven Dental Encyclopedia

Orthodontic e-Books collection

Beethoven Orthodontic and Implant Group has been publishing the International
Journal of Orthodontics and Implantology since 2007. This Journal features
excellently finished case reports evaluated by objective grading systems.
The Orthodontics and Implant Dentistry eBook series is a special selection
of exciting cases with interactive functions and multimedia resource. Once

J opening this book, your understanding of dentistry will never be the same!

Now available in iBooks Store in 51 countries:

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

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

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

SlovakiasSlovenia, Spain, Sweden, Switzerland, United Kingdom, United States, and Venezuela
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Taiwanese Lifestyle Through the Eyes of CC

Chapter 5. Maximizing Spaces and Resources
- Building a Rooftop Putting Green

“Golf is about how well you accept, respond to, and score with your misses

much more than it is a game of your perfect shots.”
- Dr. Bob Rotella

Have you ever thought about what your dream house would lock like?
For Dr. Chris Chang, the answer lies in maximizing all available
spaces and fuming them info something that can be enjoyed. For
example, most Taiwanese households have a rooftop deck; however,
apart from hosting a water tank, very few people actually make use of
them, let alone know how to have fun with them.

When it comes to making the best use of your rooffop space, the
single most crucial key (and we cannot emphasize this more in this
lifestyle series - see also Chapters 2 and 3 on building a rooftop
garden and a rooffop aviary) is waterproofing and drainage. Dr.
Chang always says “no overrefention of water means no leaking!”

(RFEK > #BLARIRZK 1) This is especially true when designing a
golf green with artificial turf, as there are no plants to help absorb
any excessive moisture in the base structure. Therefore, instead of
the regular one layer, two layers of drainage frays (10cm thick in
fofal) were used in addition fo coats of waterproofing for extra
draining ability and air circulation at the bottom.

Next, to create various ferrains fo accommodate 5 different putting
holes, it was important that the base formation was not subject to
any changes due fo deplefion from heavy rain or strong winds. The
base mixture of gravel and sand had to be compressed as much
as possible using a water compactor. As its name suggests, a
water compactor relies on water fo achieve the desired density
and strength; however, once emptied the tool can still be carried
and moved around with ease. It took the construction team one
whole day just to make sure the base had been completely
compacted! Then, it was time to plant some greens, or, fo be more
exact, artificial greens!




A special technique was used fo keep the arfificial
turf in place. Once the turf pafches had been paved
over the base structure, fine sand was scattered all
over the turf (Fig. 1). The whole area was brushed
through with a bristle brush so the fine sand could
spread more evenly, and another round of the
compaction procedure was carried out to push the
sand from the surface fo the inferface between the turf
and the base mixiure, securing the foundation of the
turf and locking the two layers together. No adhesive
was needed!

On the side of the putting green, a faller deck has
been designed for chipping practice, as well as for
occasional social events. This area connects two
roofs, the current roof under discussion with a putting
green and the roof with a wildlife garden (previously
introduced in Chapter 2] hosting Dr. Chang’s quails,
as well as some newly arrived geese and Japanese
bantam chickens. The turf here has been divided info
two parts (Fig. 2). Around the edges, the turf pafches

Fig. 2: On the side deck, artificial turf with longer grass was chosen, for one to provide a more realistic floor for chipping
practice, and for another to create a relaxed atmosphere during social or family gatherings.

Fig. 1: Instead of any adhesive, fine sand was used to secure the turf patches in place. Fine sand is pushed to the interface
between the artificial turf and the base structure to lock the two layers together.

have been glued to the bulletproof glass underneath;
af the center, two large turf patches have been simply
laid on top of the glass as removable grassy
‘curtains’. When closed, the turf curtains protect the
glass during chipping practice, as well as providing
comfort and a relaxed atmosphere when family and
friends gather for a casual brunch or supper. When
the grassy curtains are drawn back, natural sunlight
is allowed to shine through the bulletrproof glass,
under which is an enormous aviary that cleverly
makes use of the space between the Changs’ two
houses (Fig. 3). The aviary not only further links the
two houses together with builtin stairs and bridges, it
also provides birdlovers like Dr. Chang with a
calming yet thought-provoking environment to either
sit back and relax or sit tight to work.

What does your dream home look likeg Perhaps now
you have a different answer. Maximizing available
spaces and resources demands that we sfay inside
the box while thinking outside of the box, which in

Fig. 3: Below the side deck is actually an enormous aviary which connects the Chang’s two houses together. When the removable
turfs are folded up, natural sunlight is allowed through the bullet-proof glass underneath.
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Fig. 4: Apart from its functional purpose, the golf green is a perfect venue for casual gatherings where family
and friends enjoy some golf practices while snacking on some light meals. The atmosphere is especially relaxing
at dawn!

iiself sounds very much like Orthodontics, does it nof2 With Fig. 5: The Chang family are the biggest fans of their new rooftop golf green! Having breakfast up on the side deck is one of their favorite ways to
a certain set of tools and mechanics, doctors maximize the start a day.

combined effect of each factor fo treat various types of
cases. Neither Orthodontics nor space-designing is a matter
of reaching perfection, but something that requires us work
with what we have and constantly respond to all changes,
both predictable and unpredictable.

When rereading the quote at the beginning this arficle, it
could be construed that golf may also be a very similar type
of game. Ever wondered why Dr. Chang has so many
different inferestse :)

Desk editor of DO & a wildlife enthusiast*

Abhnie Chen

Fig. 6: Much like orthodontics and space-designing,
golf is a game of responding to all changes, both
predictable and unpredictable. Therefore,
accumulation of experience is as crucial as, if not

*Title bestowed by Dr. Chris Chang more important than, natural gift.



Fig. 8: The rooftops are not merely for the human residents to enjoy. An abundant amount of space
and designs are preserved for the Chang’s feathered companions to have their own fun, too!

Fig. 7: From a bird's eye view, the structure linking the two
roofs are clearly shown. At the top of the photograph is
the wildlife garden rooftop, the bottom half is the newly
built artificial putting green, and the section in-between is
securely connected by a layer of bullet-proof glass,
supported by solid metal pillars underneath.

Along with built-in bridges and stairs, the whole design allows
easy access not only to the rooftops, but also throughout the
Indoor spaces in the Chang’s two houses, whichever house one
is in and wherever in the houses one is at.

Fig. 9: With living greens and vivid flowers thriving in the
surroundings, the artificial turf seems very much brought to life.







“From this book we can gain a detailed understanding of how to utilize this ABO system for case review and these
challenging clinical cases from start to finish.”
Dr. John JJ Lin, Taipei, Taiwan

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

“A great idea! The future of textbooks will go this way.”
Dr. Javier Prieto, Segovia, Spain
“No other book has orthodontic information with the latest techniques in treatment that can be seen in 3D format
using iBooks Author. It's by far the best ever.”
Dr. Don Drake, South Dakota, USA
“Chris Chang's genius and inspiration challenges all of us in the profession to strive for excellence, as we see him
routinely achieve the impossible.”
Dr. Ron Bellohusen, New York, USA
“This method of learning is quantum leap forward. My students at Oklahoma University will benefit greatly from
Chris Chang's genius. ”
Dr. Mike Steffen, Oklahoma, USA

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

“Dr. Chang's technique is absolutely amazing and cutting-edge. Anybody who wants to be a top-tiered orthodontist
MUST incorporate Dr. Chris Chang's technique into his/her practice.”
Dr. Robert S Chen, California, USA
“Dr. Chris Chang's first interactive digital textbook is ground breaking and truly brilliant! ”
Dr. John Freeman, California, USA

“Tremendous educational innovation by a great orthodontist, teacher and friend.”
Dr. Keyes Townsend Jr, Colorado, USA

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

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

d

“Beyond incredible! A more effective way of learning.”
Dr. James Morrish Jr, Florida, USA
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From geed to grest

In April, the Damon Master program started a new round, with

37 young dentists participating in the first of the two batches of

class 2022. Dr. Chang’s beloved pet, Bagel the monk parakeet, is
now a frequent visitor of the classes.



