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Shocked by the Shark -
The Remarkable Journey of New Lingual Appliances B 3 Editorial
In 1998, my good friend, Dr. Takemoto, told me about a new straight wire lingual bracket g LIVE FROM THE MASTER
he was going to develop. At that time, | personally didn’t think it was such a good idea. In 4 Retreatment of a Class Il High Mandibular Plane
fact, | thought it would be impossible to construct and additionally, would not provide a Malocclusion Previously Treated with Extraction
practical approach. How he has proved me wrong! of Upper First Premolars

For those of you unfamiliar with these braces, you may think that they
can only be used to solve very easy cases. If so, | think you will be ‘shocked
by the §hark’ and | su.ggest.that you'start readl‘ng this edition on p.108, of Permanent First Molars: OBS-Anchored
to see just how effective this revolutionary design can be. For 18 years, Orthodontics and Implant-Supported
Dr. Takemoto invested blood, sweat and tears in his design. Finally, after Prostheses
numerous clinical trials his appliance was launched in partnership with Dr. Scuzzo earlier
this year. Whole new revolutionary straight wire lingual braces are now herell

] iAOI CASE REPORT

20 Acquired Malocclusion Due to Early Loss

44 Conservative Treatment of Periodontally
Compromised Class Ill Malocclusion

There are 3 reasons why his new brackets are so remarkable. Firstly, as the name Complicated by Early Loss of Lower First Molars
suggests, the braces use a straight wire. Secondly, they are also self-ligating. Thirdly, the wire 64 Extraction Treatment for an Asymmetric Class
slot is square, not rectangular. With availability of new high-tech soft wires, full engagement 11/l Malocclusion with Blocked-Out Canine,
of full size wires are now possible. This is a radical change, which | believe could replace the Bimaxillary Crowding, Midline Deviation

Edgewise, the orthodontic standard, designed by Dr. Angle way back in 1924.
u iAOI SURGERY

To invent something like this can take so long, 18 years in fact! Hats off to Dr. Takemoto.

) . ) . : 84 Cleidocranial Dysplasia:
He has achieved his goall What makes it even more amazing are the three revolutionary

Surgical and Orthodontic Management of

features in one bracket, which make it so powerful, so easy to use and so comfortable for Multiple Impactions in the Mandible
patients. | am amazed at how one man can be so innovative to create something which
most people either dismiss or seriously doubt to be possible. | hope that when you use ™ CLINICAL TIPS
these braces in your practice, you will truly appreciate how much one man’s passion can 102 Clinical tips for stress-free 2x4 Treatment
help you and your patients to enjoy the rewards of his endeavours. | encourage you to try
them, and as like me, | feel you will be ‘shocked" by the results. ] iAOI OTHERS

| can only hope that some of us can aspire to emulate these remarkable lingual masters 108 Severe open bite and crowding case treated
such as Drs. Takemoto and Scuzzo (lnventor of digital setup for Alias), and allow orthodontists to by a new passive self-ligating lingual bracket

continue along this revolutionary path to glory. We should never give up on our aspirations. with square slots

As the great golfer Arnold Palmer once said, “The most rewarding things you do in life are often the
ones that look like they can't be done.”
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Retreatment of a Class Il High Mandibular Plane
Malocclusion Previously Treated with Extraction
of Upper First Premolars

Abstract

An 18-year-5-month female presented with a Class Il malocclusion, bimaxillary protrusion, convex profile, high mandibular plane
angle (MPA) and chin retrusion. The Discrepancy Index (DI) was 25. History: full fixed orthodontics treatment with extraction of
both upper first premolars at age 12 produced a good dental result, but the facial profile was disappointing, because of excessive
lip protrusion. At the 5 year follow-up evaluation the patient requested retreatment. Intermaxillary posterior anchorage in two
upper quadrants was established by extracting both lower second premolars and placing extra-alveolar (E-A) infrazygomatic crest
(1ZC) bone screws, bilaterally. After 25 months of active treatment, the buccal relationship was corrected to Class | and an excellent
intermaxillary alignment was achieved, as evidenced by a score of 10 on the Cast-Radiograph Evaluation (CRE). Facial esthetics were
significantly improved by reducing both lip protrusion and lower facial height, to establish lip competence with a balanced soft tissue
profile. (Int J Orthod Implantol 2016;42:4-18)

Key words:
Class Il high angle, retreatment, TADs (temporary anchorage devices), IZC (infrazygomatic crest) miniscrews, autorotation of the
mandible, vertical dimension of occlusion, bimaxillary protrusion

History

A young female (18y 5m) presented with a convex profile, bimaxillary protrusion, lip incompetence, chin
retrusion and increased lower facial height (Figs. 7-3). She had received 14 months of orthodontic treatment
with upper first premolar extractions at the age of 12. At the 5 year follow up (age 18) she desired retreatment
to improve facial esthetics. The treatment plan proposed was extraction of both lower 2" premolars and
the use of bilateral infrazygomatic (IZC) miniscrews for extra-alveolar (E-A) anchorage. After 25 months of
active treatment, the patient was treated to a near ideal dental and facial result using a passive self-ligation
appliance (Figs. 4-6). Radiographic documentation is provided (Figs. 7 and 8) along with the cephalometric
tracings (Fig. 9).

Diagnosis and Etiology

Pre-treatment facial photographs from the original treatment and follow-up (Fig. 70) showed little
improvement in the convex profile, lip protrusion, chin retrusion, increased lower facial height and mentalis
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Dr. Irene Yi-Hung Shih,
Visiting Staff, Beauty Forever Dental Clinic (Left)

Dr. John Jin-Jong Lin,
Examiner of IJOI, Director of Jing-Jong Lin Orthodontic Clinic (Middle)

Dr. W. Eugene Roberts,
Editor-in-chief, International Journal of Orthodontics & Implantology (Right)

Fig. 5: Post-treatment intraoral photographs

Fig. 3: Pre-treatment study models (casts) Fig. 6: Post-treatment study models (casts)
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m Fig. 7: M Fig. 8:
Pre-treatment panoramic and cephalometric radiographs Post-treatment panoramic and cephalometric radiographs

B Fig. 9: Cephalometric superimpositions (Blue:initial, Red: final)
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strain (Fig. 7). The dental and facial midlines were « MPA: SN-MP 43.8°, FMA 33.0°

coincident, but the chin point deviated slightly to - Facial Symmetry: Chin point deviated slightly to the
the right. Pre-treatment intraoral photographs and right

study casts revealed Class | canine, but full-cusp

Class Il molar relationships bilaterally (Figs. 2 and 3). Dental:

There was a shallow overbite of 0.5mm and slight - Missing Teeth: Both maxillary first premolars
overjet of Tmm. The cephalometric analysis (Table 2)
reveals the following angles: ANB 6.5°, SN-MP 43.8°,
FMA 33.0°, UT-SN 103.2°, L1-MP 105.1°. All of these
measurements were consistent with a Class II, high

- Molar Relationship: Bilateral full cusp Class Il
- Canine Relationship: Bilateral Class |

-+ Overjet: Tmm

mandibular plane angle (MPA) malocclusion with - Overbite: 0.5mm (5%)

incisal compensation. The etiology appeared to - Space: 1mm deficiency in the lower arch

be primarily genetic because a convex profile with . Midlines: Upper and lower dental midlines were
bimaxillary protrusion is a common facial type for coincident with the facial midline

. ' . 1
the patient’s ethnic group. « Arch Forms: Symmetrical ovoid in the maxilla and in

the mandible
Skeletal:

Facial: Chinese Ethnicity

- Sagittal Relationships: SNA 82.6° SNB 76.1°, ANB 6.5°

B Fig. 10: Profile comparisons: Pre-treatment (12y2m), Post-treatment (13y4m), and 5-year-follow-up (18y3m).
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» Convex profile CEPHALOMETRIC
- Obtuse nasolabial angle SKELETAL ANALYSIS
+ Mandibular retrognathism PRE-Tx  POST-Tx DIFF.
- Increased Lower Facial Height (LFH): Excessive __SNA® 82.6° 82.5° 0.1
vertical dimension of occlusion (VDO) SNB® 76.1° 76.5° 04°
+ Lip Incompetence: Obvious mentalis strain and ANB® 6.5 90 0>
) . SN-MP?° 43.8° 42.4° -1.4°
perioral muscle tone with mouth closed
FMA° 33.0° 324° -1.4°
ABO Discrepancy Index (DI): 25 as shown in the DENTAL ANALYSIS
subsequent worksheet. U1 TO NA mm 3.8 mm 1.0 mm -2.8 mm
U1 TO SN° 103.2° 97.1° -6.1°
L1 TO NB mm 1.6 mm 6.1 mm -5.5 mm
Specific Objectives of Treatment L1 TO MP° 105.1° 87.4° 17.7°
After a thorough examination, and detailed = Q) PP 28,7 I 285 e
U6 TO PP mm 262 mm 241 -2.1 mm

discussion with the patient, retreatment with

L1 TO MP mm 448 mm 429 mm  -1.7mm
L6 TO MP mm 334mm 341 mm 0.7 mm

lower 2™ premolar extractions and 1ZC bone screw
anchorage was planned.

FACIAL ANALYSIS
E-LINE UL 2.5 mm -02mm  -2.7mm
Maxilla (all three planes): E-LINE LL 70mm  34mm  -36mm
A -P:Retract A point slightly M Table 1: Cephalometric summary

« Vertical: Maintain

» Transverse: Maintain Mandibular Dentition:

Mandible (all three planes): « A -P: Maximal retraction of the anterior segment
« A -P: Maintain - Vertical: Intrude incisors
. Vertical: Close slightly « Inter-molar / Inter-canine Width: Maintain

- Transverse: Maintain Facial Esthetics:

Maxillary Dentition: - Bimaxillary retraction
« A-P:Retract - Decrease LFH and the VDO
- Vertical: Intrude - Relieve mentalis strain to restore lip

. ) o m n
« Inter-molar / Inter-canine Width: Maintain competence



Treatment Plan

Extract both lower 2" premolars, and place 1ZC
miniscrews (2x8mm, SS) bilaterally, to establish
anchorage in two upper posterior quadrants.
Retraction of both arches to correct the bimaxillary
protrusion and lip incompetence. Intrude the entire
maxillary arch to close the VDO and rotate the
mandible anteriorly to reduce LFH.

Appliances and Treatment Progress

After extracting the lower 2™ premolars, both arches
were bonded with an .022" slot Damon Q® passive
self-ligating (PSL) appliance (Ormco, Glendale, CA)
(Fig. 17). High torque brackets were used on the

upper anteriors (canine to canine) to increase the

Retreatment of Class [l malocclusion 1JOI 42

palatal root torque while retracting the upper arch.
Standard torque brackets were used in the lower
arch. Both initial archwires were .014x.025" CuNiTi.

In the 10" month of treatment, the lower anteriors
were retracted and the extraction spaces were
closed, but the overjet was excessive. Two stainless
steel (SS) infrazygomatic (IZC) miniscrews (2x8mm)
were installed and upper arch retraction was
initiated (Figs. 12 and 13). Two months later, the upper
left miniscrew was loose, and it was replaced with
another IZC miniscrew positioned about 4mm to the
distal. CBCT images confirmed that the temporary
anchorage devices (TADs) were buccal to the roots
of the molars (Figs. 14 & 15). The overbite increased
as the anterior segments were retracted on a flexible

W Fig. 12:

After 10 months of treatment, the lower incisors were retracted and the overjet was increased. Two IZC miniscrews were placed
to provide posterior maxillary anchorage for retraction and intrusion of the upper arch.
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W Fig. 13:

Position and angulation of IZC miniscrews is shown at 19y3m of age. The tissue level views are displayed on the right and the
left, and the position of the screws lateral to the roots of the molars is revealed in an anterior-posterior radiograph (center).

W Fig. 14:
The left IZC bone screw was loose two months after it was placed (19y5m). A new IZC miniscrew was placed 4 mm distally as
shown in the panoramic radiograph (left) and intraoral photograph (center). The right photograph reveals the clinical picture
when the original IZC screw was removed.

H Fig. 15:

Axial view from a CBCT demonstrate that the IZC screws are lateral to the roots of upper molars, so the entire upper dentition
can be retracted without root interference.




archwire (Fig. 16), so bite turbos were constructed
with glass ionomer cement on the lingual surfaces
of the upper central incisors to open the bite. When
the posterior bite is opened, the relatively weak
moments generated by the archwire are sufficient
for leveling the arch (Fig. 17).

After 18 months of treatment, both lower extraction
spaces were closed and the canine and molar
relationships were near Class | (Fig. 17). In the last
3 months of active treatment, cross elastics from
the buccal of the upper molars to the lingual of the
lower molars were utilized to reduce the buccal

Retreatment of Class [l malocclusion 1JOI 42

overjet in the molar areas (Fig. 18). All fixed appliances
were removed after 25 months of treatment (Figs.
4-6).

Results Achieved

The patient was treated to the desired result, as
planned (Figs. 4-6). Cephalometric and panoramic
radiographs document the pre-treatment and
post-treatment morphology (Figs. 7 and 8).
Cephalometric tracings superimposed in Fig. 9 show
the treatment effects, and Table 1 is a summary of
the cephalometric measurements. The score for

W Fig. 16:

At 19y5m the bite was opened with bite turbos constructed with glass ionomer cement on the lingual surfaces of the maxillary

central incisors (center). See text for details.

W Fig. 17:

After 18 months of treatment (19y11mo), the lower extraction spaces were closed, the arch was leveled, and the buccal

relationships were approaching Class |.
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H Fig. 18:

Cross elastics from the buccal of the upper molars to the lingual of the lower molars reduced the buccal overjet and

coordinated the arch forms.

the American Board of Orthodontics (ABO) Cast-
Radiograph Evaluation (CRE) was 10, as documented
in the subsequent worksheet.

Maxilla (all three planes):

A - P: Retracted at A point
- Vertical: Maintained

- Transverse: Maintained

Mandible (all three planes):

« A-P: Protracted
- Vertical: Decreased by forward rotation

- Transverse: Maintained

Maxillary Dentition

« A-P: Retracted
- Vertical: Intruded

- Inter-molar / Inter-canine Width: Expanded

Mandibular Dentition

« A-P:Retracted
- Vertical: Intruded incisors

« Inter-molar / Inter-canine Width: Expanded

Facial Esthetics:

- LFH and VDO: Decreased
- Lips: Retracted

« Lip Competence: Mentalis strain relieved and lips

contact in repose

Facial Esthetics: Substantially improved and well
harmonized.

Retention

Upper Hawley and lower spring retainers were
delivered after the fixed appliances were removed
at the 25" month of treatment. The patient was
instructed to wear both retainers full time for the
first 6 months and nights only thereafter. In addition,
the patient was trained in proper home hygiene and
maintenance of the retainers.

Final Evaluation of the Treatment

Overall, the patient was well satisfied with the
treatment outcome. The CRE score of 10 points
indicates an excellent intermaxillary alignment. A
Class | canine and molar relationship with good



interdigitation was achieved bilaterally. Most of
the points deducted on the CRE were for minor
problems in alignment/rotations, marginal ridge
discrepancies, or a lack of occlusal contact for the
upper lateral incisors. See the subsequent worksheet
for details. Facial esthetics were dramatically
improved by retracting the dentition and decreasing
the lower facial height.

Discussion

A convex profile with lip protrusion is a common
Asian facial type.' Taiwanese clinicians have a
preference for the facial profiles of extraction
patients,' but there is no statistically significant
preferences for other parameters, such as tooth
alignment, overbite, overjet, midline symmetry, or
posterior occlusion.” Premolar extraction is the most
common orthodontic treatment plan for correcting
a convex profile with protrusive lips and lip

Retreatment of Class Il malocclusion 101 42

incompetence.”* With extraction therapy, the most
common post-treatment changes are an increase of
the nasolabial angle, retraction of upper and lower
lips to the E-line, and an decrease in the depth of
the labiomental fold. The current patient was first
treated at the age of 12 with upper first premolar
extractions. That camouflage approach achieved
a stable occlusion with molar relationships in a full

,>° but there was little improvement in

cusp Class |
the facial profile (Fig. 70). After 5 years of follow up,
the patient was dissatisfied with her facial form, and
desired retreatment. The lower second premolars
were extracted to provide anchorage to retract the
incisors to align them over the apical base of bone’

and improve the facial esthetics (Fig. 19).

Missing first premolars limited the treatment options
in the maxilla. The IZC miniscrews, positioned
buccal to the maxillary molars, were a ideal solution
for retracting the upper arch in coordination with

B Fig. 19: The retraction of the dentition and decrease in LFH have greatly improved the facial profile at 20y8m.
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mandibular space closure. Reduction of bimaxillary
protrusion improves facial balance by correcting lip
competence and sulcus depth as the lip prominence
is reduced.”” In addition to the mesial movement
of the lower molars during space closure (Fig. 9),
the firm 1ZC anchorage was adequate for retracting
the entire upper arch to achieve a Class | molar
relationship at the finish.'”'? The upper arch was
substantially retracted (Fig. 20) but also intruded
to close the lower facial height (Fig. 9). In addition
to the superior component of force from the 1ZC
anchorage, the anterior bite turbos contributed to
incisor intrusion that resulted in counterclockwise
rotation of the mandible.

As noted in Figure 9, there was compensatory
extrusion of the lower molars as the upper molars
were intruded. Miniscrews in the posterior mandible
would probably control lower molar extrusion and
enhance the decrease in lower facial height (Fig. 27),
but this approach may have been problematic for
the present patient, because there was a tendency
for the overbite to increase as the anterior segments
were retracted (Fig. 16).

In the last 2 months of treatment, a .019x.025" NiTi
archwire with 20 degrees of lingual root torque was
used in the upper arch to increase the labial crown
torque of the maxillary incisors (Fig. 22). If this arch

W Fig. 20:

Comparison of panoramic radiographs from before (18y3m) to after retreatment (20y8m) document the substantial retraction of

the maxillary arch (green brackets).
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Counterclockwise
rotation of the mandible

Fig. 21:

A schematic diagram by Dr. Thavarungkul Rungsi demonstrates the mechanism for counterclockwise rotation of the mandible

when the maxillary arch is intruded.

e | N

Damon NiTi
Pre-Torque 38mm
20 Degree
.019x .025
PART NO.

227-0383
121100483

B SR

.

P

Fig. 22: A 20° pre-torqued .019x.025” NiTi arch wire was used to increase the axial inclination of the upper incisors.

wire had been used earlier in treatment, it may
have been possible to make the upper incisors less
upright.

Conclusion

Class Il division T malocclusion can often be treated
with maxillary premolar extraction, but the molar
relationship shifts to Class Il. Furthermore, there is
a limited potential for facial correction, particularly

if the lower incisors are protrusive. Retreatment to
correct lip protrusion with lower premolar extraction
is not feasible without supplemental maxillary
anchorage. Posterior miniscrews placed between
the roots of the teeth would inhibit arch retraction,
so 1ZC bone screws placed buccal to the roots
of the upper molars are an ideal solution for the
maxillary anchorage necessary to correct protrusive,
incompetent lips.
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Discrepancy Index Worksheet

OVERJET 1 pt. per tooth Total = E
0 . (edge-to-ed =
pmm (Sdgetoedge) = . BUCCAL POSTERIOR X-BITE
3.1 -5 mm. = 2 pts.
5.1 -7 mm. = 3 pts. 2 pts. per tooth Total = |I|
7.1 =9 mm. = 4 pts.
>9 mm. - 3 pts. CEPHALOMETRICS  (Sce Instructions)
Negative OJ (x-bite) 1 pt. .per tooth =
g ( ) 1 pt. per mm. per too ANB > 6° or < -2° _ @
Total = IIl Each degree <-2° x1pt. =
VERBITE Each degree > 6° x1pt. =
0—3 mm. = 0 pts.
3.1 -5mm. = 2 pts. SN-MP
5.1 =7 mm. = 3 pts. > 38° = @
Impinging (100%) = 5 pts. Each degree > 38° 6 X 2 pts. = 12
Tota - [0 | <2 -
Each degree < 26° x1pt. =
ANTERIOR OPEN BITE 1 to MP > 99° - lIpt
0 mm. (edge-to-edge), 1 pt. per tooth Each degree > 99° x1pt. =

then 1 pt. per additional full mm. per tooth

Total = II| Total =

OTHER  (See Instructions)

LATERAL OPEN BITE
Supernumerary teeth x1pt =
2 pts. per mm. per tooth Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology x 2 pts. =
Total = IIl Impaction (except 3* molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. =
CROWDING (only one arch) Missing teeth (except 37 molars) x 1 pts. =
Missing teeth, congenital X 2 pts. =
1 -3 mm. = 1 pt. Spacing (4 or more, per arch) X 2 pts. =
3.1 -5 mm. = 2 pts. Spacing (Mx cent. diastema > 2mm) @2 pts. =
5.1 =7 mm. = 4 pts. Tooth transposition X 2 pts. =
> 7 mm. = 7 pts. Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities 0 «x2 pts. =

Total

Identify:
OCCLUSION T =] 0 |

Class I to end on 0 pts.
Endon Class ITor III = 2 pts. per side pts

Full Class II or IIT = 4 pts. perside __ 8 pts
Beyond Class [T or III = 1 pt. per mm. pts.
additional
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Cast-Radiograph Evaluation

Total CRE Score 10

Alignment/Rotations
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Interproximal Contacts

MM¢AWM
TV VYV

Root Angulatlon

»ﬁM#MWM
TTVYIRY VYR

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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Acquired Malocclusion Due to Early Loss
of Permanent First Molars: OBS-Anchored
Orthodontics and Implant-Supported Prostheses

Abstract

A 27-year-old female presented with a complex malocclusion: 1. mandibular midline and occlusal plane deviated to the left, 2.
excessive gingival display when smiling, 3. multiple missing teeth, 4. atrophic edentulous space in the upper left first premolar area,
5. deepbite, and 6. lingual crossbite from the makxillary right lateral incisor to the second premolar. All four first molars plus the upper
left first premolar were missing, and the upper right first premolar was compromised. Etiology of the severe acquired malocclusion,
Discrepancy Index (DI) 33, was attributed to an occlusal collapse when the deciduous second molars exfoliated. Treatment was
rendered with a full fixed orthodontic appliance, utilizing passive self-ligating brackets and extra-alveolar (E-A) OrthoBoneScrew
(OBS) anchorage. Orthodontic site development, followed by implant-supported prostheses restored the maxillary second premolar
areas. A diode laser was used for a maxillary midline frenectomy, and selective gingivectomy to improve soft tissue contours.
The interdisciplinary treatment for this severe malocclusion required 71 months. Outcome assessments were a Cast-Radiograph
Evaluation (CRE) score of 25, Pink & White dental esthetic score of 5, and implant esthetic score of 0. (Int J Orthod Implantol
2016,42:20-41)

Key words:
Self-ligating fixed appliance, lingual crossbite, bite turbos, extra-alveolar (E-A) OrthoBoneScrews (OBSs), gummy smile, gingivetomy,
diode laser, occlusal canting, midline discrepancy, 2B-3D rule, Implant site development.

History and Etiology

A 27-year-old female presented for an evaluation of multiple edentulous spaces, dental extrusion, crossbite,
gummy smile and facial asymmetry (Figs. 7-3). There were no contributory medical problems; however, the
early loss of permanent first molars appeared to be a major contributing factor to the acquired malocclusion.
The complex acquired malocclusion had five missing permanent teeth, all four first molars and the upper left
first premolar, and the left second premolar was compromised by severe attrition and endodontic treatment.
The alignment of the dentition was irregular due to occlusal compensations. From the occlusal view,
severe atrophy of the buccal surface was noted in the upper left first premolar area, and there was a lingual
crossbite from the right lateral incisor to the second premolar. Excessive gingival exposure was apparent

when smiling. The mandibular midline and occlusal plane were canted to the left (Fig. 2). The patient was
treated to an good dentofacial relationship (Figs. 4-9). Cephalometric and panoramic radiographs document
the pre-treatment condition (Fig. 7) and the post-treatment results (Fig. 8). Superimposed cephalometric
tracings before and after treatment are shown in Fig. 9. The diagnosis, interdisciplinary treatment and
outcomes for this challenging malocclusion are discussed in detail.
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Fig. 2: Pre-treatment intraoral photographs Fig. 5: Post-treatment intraoral photographs

Fig. 3: Pre-treatment study models (casts) Fig. 6: Post-treatment study models (casts)
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W Fig. 7: H Fig. 8:
Pre-treatment cephalometric and panoramic radiographs Post-treatment cephalometric and panoramic radiographs

\{

H Fig. 9:
Superimposed tracings of the pre-treatment (black) and post-treatment (red) cephalometric radiographs show the dental and
skeletal changes during treatment. See text for details.
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W Fig. 10:

The morphology of the mandibular condyle heads was
asymmetrical.

Diagnosis

Skeletal:

- Sagittal Relationship: SNA 81° SNB 76°, ANB 5°
- High mandibular plane angle: SN-MP 44°, FMA 37°
- Condylar heads: asymmetric in length (Fig. 10)

Dental:

- Bilateral Class I molar relationships
- Missing teeth: #3,12, 14,19, & 30

- Compromised teeth: severe attrition and root canal

treatment of 5

- Lingual crossbite: from the maxillary right lateral

incisor to the second premolar

« Occlusal Compensation: multiple teeth extruded

and/or tipped into edentulous spaces

- Alveolar process atrophy: buccal aspect of the

edentulous *12 space

- Midlines: mandible was shifted 3mm to the right of the

maxillary dental midline

- Esthetics: gummy smile and occlusal canting

Facial:

- Profile: facial convexity and lip protrusion is within
normal limits (\WNL)

- Facial symmetry: deviated to the right

The ABO Discrepancy Index (DI) was 33, as
documented in the subsequent worksheet.

Specific Objectives of Treatment

1. Align and level the dentition

2. Prepare implant sites and correct interocclusal
spaces

3. Correct the lingual crossbite

4. Correct the gummy smile, dental midline
deviation and occlusal canting

5. Achieve an ideal overjet and overbite relationship

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

- Transverse: Expand to correct the lingual crossbite
Mandible (all three planes):

+ A - P: Maintain

- Vertical: Maintain

- Transverse: Maintain
Maxillary Dentition:

« A - P: Retract incisors and move molars anteriorly
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- Vertical: Maintain

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

needed to correct anterior crowding

Mandibular Dentition:

« A - P: Mesial movement and up-righting of molars,

slight retraction of incisors
- Vertical: Slightly extrude molars as they are up-righted

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

needed to relieve anterior crowding

Facial Esthetics:

- Maintain the profile, correct gummy smile

Treatment Plan

Minimizing the numbers of implants was an
important objective. The first priority was to extract
the residual portions of the upper right first premolar
(*5). High torque brackets were prescribed for the
upper incisors and standard torque brackets for the
lower incisors. A bite turbo was planned to facilitate
development of the arch form and the correction of
the lingual crossbite.

Place OrthoBoneScrews® (OBSs) (Newton's A Ltd,
Hsinchu, Taiwan) bilaterally in the mandibular buccal
shelves, as well as between the maxillary central and
lateral incisors bilaterally, to intrude the maxillary
anterior segment. Intermaxillary elastics were
prescribed for midline and occlusal plane correction
as needed.

Implant site development: translate both upper
second premolars anteriorly to prepare an adequate

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF.
SNA® 81° 80° 1°
SNB° 76° 75.5° 0.5°
ANB® 5° 45° 0.5°
SN-MP° 44° 43° 1°
FMA® 37° 36° 1°
DENTAL ANALYSIS
U1 TO NA mm T mm T mm 0mm
U1 TO SN° 94° 92.5° 1.5°
L1 TO NB mm 6 mm 5mm T mm
L1 TO MP° 83.5° 80.5° 3°
FACIAL ANALYSIS
E-LINE UL -Tmm  -3mm 2 mm
E-LINE LL 05mm -2mm 25mm

B Table 1: Cephalometric summary

ridge proximal to the maxillary molars. Retain the
corrected dentition with a lingual fixed retainer for
the mandibular anterior segment, and clear overlay
retainers for both arches.

Appliances and Treatment Progress

Following extraction of the upper right first
premolar, an .022" slot D3MX® fixed appliance (Ormco
Corporation, Glendora, CA) was bonded on the lower
arch, utilizing standard torque brackets on the
incisors. Following placement of the initial archwire
(074" CuNITi), an anterior bite turbo was bonded on
the occlusal surface of the lower left canine (*27) to
open the bite for lingual crossbite correction (Fig. 77).
To balance the occlusion an additional bite turbo
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can be placed on the lower left terminal molar if
needed. High torque brackets were bonded on the
maxillary anterior teeth three weeks later. After two
months of initial alignment and leveling, the lingual
crossbite was corrected and the bite turbo(s) were
removed. Lingual buttons were bonded on all four
mandibular molars and cross elastics (Chipmunk 1/8’,
3.50z) were applied to all molars (Fig. 12).

The upper arch was bonded and aligned with the
following arch wire sequence: .014” CuNiTi, .016"
CuNiTi, .014x.025" NiTi, .017x.025" TMA, .019x.025"
SS and .019x.025" pretorqued 20°. The lower arch
was aligned with the following arch sequence:
014" CuNiTi, .018" CuNiTi, .014x.025" NiTi, .017x.025"
TMA and .016x.025" SS. During the course of the
treatment, flexible sleeves were placed on the upper
archwire in the first premolar edentulous areas to
prevent irritation of the buccal mucosa (Fig. 13).

Implant Site Preparation: The atrophy of the
buccal plate required bilateral bone augmentation
procedures, prior to placing implants in the
maxillary first premolar edentulous spaces. The

W Fig. 12:

Once the upper right teeth lingual crossbite was corrected,
the bite turbo was removed (5M). After the crossbite was
corrected, the lower posterior segments were rapidly
aligned (8M and 14M). aligned, particularly on the patient’s
right side (red dotted circles), (M and 14M).
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patient had financial constraints and concerns
about additional surgery, so an alternate approach
was selected: translate second premolars anteriorly
to prepare implant sites proximal to the upper
molars, bilaterally. At 26 months into treatment (Fig

H Fig. 13:
Two flexible sleeves were inserted on the archwire in the
maxillary edentulous areas (red dotted circles) to control
irritation of buccal mucosa.

14) lingual buttons were bonded on the maxillary
canines and premolars to facilitate mesial translation
of the premolars. Power chains were used on the
buccal and lingual surfaces to move the premolars
anteriorly (Fig. 74).

Anterior bite turbos were placed on the palatal
surfaces of the two upper central incisors (*8 and
9) to facilitate correction of the anterior overbite
(Fig. 14). The patient was instructed to wear Class |l
light, short elastics (Fox 1/4, 3.50z) bilaterally from the
upper canines to the lower 2™ molars to retract the
upper anterior teeth and reduce the overjet.

In the 33" month of treatment (33M), a progress
panoramic radiography was taken to evaluate
axial inclinations. Brackets were repositioned on

W Fig. 14:

Instead of bone augmentation to correct the severe bony defects in the maxillary arch (11M), the second premolars were
moved into the first premolar sites (19-36M) to prepare implants sites between the premolars and the molars bilaterally (40M).
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inadequately aligned teeth; mandibular molar
corrections are highlighted with yellow lines in Fig.
15. Extra-alveolar (E-A) OBSs (2x12mm, Newton'’s A Ltd,
Hsinchu, Taiwan) were implanted bilaterally in the
lower buccal shelves. Power chains were stretched
bilaterally, from the lower 2™ premolars to the bone
screws, to retract the lower arch and correct the
mesial tipping of the lower molars, bilaterally. Five
months later, the aligned dentition was corrected
and the bone screws were removed.

Precise bracket repositioning was performed
repeatedly throughout the treatment. In the 40"
month of treatment, the occlusal cant was corrected,
but the midline deviation persisted. The upper

W Fig. 15:
Bone screws were placed in the mandibular buccal shelves
(33M) to align the mandibular molars (38M). The yellow lines
demonstrate the correction of axial inclination as the molars
are moved mesially.

midline was 2mm left of the facial midline, and lower
dental midline was deviated ~3mm to the right of
the upper dental midline. The best compromise was
to shift the maxillary dental midline to the right until
the right buccal intercuspation was corrected. Thus,
a right infrazygomatic crest (IZC) OBS was installed
to provide anchorage for a power chain to correct
the right buccal segment (Fig. 76).

After 45 months of treatment (45M), all of the chief
complaints were corrected except the excessive
gingival display (‘gummy smile”) problem. Two OBSs
(1.5x8mm) were placed between the maxillary central
and lateral incisors bilaterally to serve as anchorage
to intrude the maxillary anterior segment (Fig. 17).
After 4 months of power chain traction, the right
screw loosened and was reinserted between the
lateral incisor and canine. The distance between the
left bone screw and the main archwire decreased
from 12 to 8mm after 6 months of traction (5TM) (Fig.
17). As the incisors intruded, the overjet increased
to ~4mm, so another bone screw was placed in the
maxillary lleft 1ZC, to provide bilateral anchorage to
retract the anterior segment (Fig. 78). Class Il light
elastics (Fox 1/4, 3.50z) were used bilaterally from the
upper canines to the lower molars to retract the
upper anterior segment to reduce the overjet to
2mm.

After 58 months of orthodontic treatment, the
dentition was well aligned (Fig. 18), but when all
the fixed appliances were removed at 62 months,
there was a prominent labial frenum and bulbous,
inferiorly positioned gingival margins in the maxillary
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H Fig. 16:

The lower dental midline was deviated about 3mm to the right (center). An [ZC OBS was placed on the right side to rotate the
maxillary midline distally (left). Protraction of the second premolar continued on the left side of the arch (right). See text for
details.

anterior segment (Fig. 19). Excessive gingival
sulcus depth was noted on the labial surfaces, so
a gingivectomy was performed with a diode laser
to improve the exposed tooth proportions for all
teeth in the maxillary anterior segment. During the
same procedure, the labial frenum was removed
to help prevent a diastema from opening between
the central incisors (Fig. 19). A fixed retainer was
bonded from 2-2 (lateral incisor to lateral incisor) in
the maxillary arch and clear overlay retainers were
delivered for both arches.

Implant Placement

The bone volume for the maxillary implant sites
was assessed with a CBCT scan (Fig. 20). The width of
the spaces was 7.5mm on the right side and 8mm
on the left. The depth of the implant sites, from the
alveolar crest to the floor of the maxillary sinus, were
also measured as 7.5mm bilaterally (Fig. 20). Referring
to the Sinus Lift Decision Tree (Fig. 21)', a short
fixture (4x8mm OsseoSpeedTX, Dentsply, Harrisburg,

W Fig. 17:
Intrusion of the maxillary anterior segment is shown at 45,49 PA) was chosen. A crestal incision was performed at
and 51 months (45-51M). The distance from the bone screw . .
on the left side and the archwire decreased 4mm from 45M the palatal line angle of the edentulous space with
to 51TM.
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H Fig. 18:

After 58 months (58M) of orthodontics treatment, all spaces were closed, except for the two implant sites mesial to the maxillary

molars.

a No. 15c¢ scalpel. Sulcular incisions were made on
the buccal and palatal sides of the adjacent teeth
for flap reflection. A first lancer drill was used for the
initial osteotomy. A periapical film was taken, with a
surgical guide pin placed, to check the long axis of
the osteotomy and its proximity to adjacent teeth.
Following the manufacturer’s recommended drilling
and expansion procedure, the implant sites were
surgically developed, step by step. According to the
2B-3D rule,' the two implant fixtures were installed
bilaterally in the edentulous spaces mesial to the
upper molars. Flared healing abutments (@4.5-H4)
were used to help form the peri-implant mucosal
contour and to conform to the cervical contour of
the restoration. The flap was repositioned and closed
with interrupted 5-0 Gore-Tex® (Flagstaff, AZ) sutures.
Post-operative periapical radiographs and intraoral

photographs were taken to check the position and
angulation of the implants (Figs. 22 and 23).

At the time of implantation, two small spaces
between the upper canines and first premolars
were noticed, bilaterally. The pre-treatment and
post-treatment occlusal photographs (Fig. 24)
demonstrated substantial arch expansion during
alignment, that probably contributed to the spaces,
but the patient was satisfied with the result, and had
no interest in further orthodontic treatment.

Implant Prosthesis Fabrication

Five months after the implants were placed, the
healing abutments were removed, and the implant
position was assessed with the 2B-3D rule: >2mm of
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buccal bone and the implant is 3mm apical to the
crown margin, to provide a 3mm biological width
of soft tissue." Direct abutments (@5x2.5mm, 3.5/4.0)
were selected for each implant in preparation for
prosthesis fabrication.

Sinus Life Decision Tree

| to 4 mm Multiple 4 to 5 mm Single 6 to 8 mm Ridge Thickness

Normal Occlusion Heavy Occlusion

Lateral Window Crestal Approach Short Implant Crestal
11~13 mm Implant 8~11 mm Implant 6~8 mm Implant 8~I1 mm Implant

N ')\/} .

w

W Fig. 19
After the fixed appliances were removed, a prominent labial
frenum and inadequate enamel exposure of the incisal labial
surfaces were noted at 62 months (62M). A gingivectomy M Fig. 21
and labial frenectomy were performed with a diode laser. Changs sinus lift decision tree is a helpful guide for selecting
See text for details. an implant with appropriate height and width. See Chang et

al. 2012 (reference *1) for details.
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W Fig. 20:
Following orthodontic preparation of the implant sites, a CBCT scan was used to evaluate the alveolar bone volume available
for implants on the right (R) and left (L) sides. Note that the depth of the alveolar process beneath the maxillary sinus was 7.5mm
on each side.
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W Fig. 22:
The implantation procedure for the maxillary right side (R) is documented with photographs and periapical radiographs.

W Fig. 23:
The implantation procedure for the maxillary left side (L) is documented with photographs and periapical radiographs.

Before taking the impression, the abutments were torqued twice to 25~30 N-cm with a torque wrench. The
screw access hole for the abutment was then sealed with a small cotton pledget and temporary cement.
For the abutment-level impression, the surface of the abutment was aligned with the raised knob on the
Impression Pick-up and then seated on the Pick-up, by firmly snapping it into place. A closed-tray impression
technique was used. Polyvinyl siloxane impression material was injected to make the impression. The
impression was checked for the correct and stable retention of the Impression Pick-up. The abutments were
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W Fig. 24:

Following orthodontics treatment, two small spaces (yellow arrows) were noted between the upper canines and first premolars
bilaterally (left). Comparison of pre-treatment (0) and post-treatment (62) arch forms shows the substantial expansion

accomplished during active treatment.

then cemented with the Tony caps to prevent soft
tissue overgrowth. The height of the abutments
must not infringe on the 2mm of occlusal clearance
required for the fabrication of a porcelain fused to
metal crown. However, insufficient inter-occlusal
space was noticed. Dura-lay resin was used as a
guide for trimming the abutments. The height of
the abutment post was adjusted intraorally with a
diamond bur, mounted in a high speed hand piece,
to provide inter-occlusal clearance for fabrication of
the porcelain fused to metal crown, and then the
crowns were fabricated by a commercial laboratory.

Unfortunately, the first prostheses did not fit probably
because of an incomplete impression. The double core
packing technique was used to retract the gingiva. A
direct impression was made with polyvinyl siloxane,
and poured with type IV dental stone. One month
later, the second prostheses failed again because of an
alignment error. After making three new impressions,

the casts were subsequently articulated with check-
bite records. The subsequent crowns fit properly.
Gingival marginal integrity was verified with a dental
explorer, and the appropriate tightness of the contact
area was confirmed with dental floss. After the final
fit of the prostheses was checked with periapical
radiographs, the permanent crowns were luted to
place with permanent cement (Fig. 25).

Results Achieved

Maxilla (all three planes):

« A -P: Retracted
- Vertical: Maintained

« Transverse: Maintained

Mandible (all three planes):

« A - P: Retracted

- Vertical: Decreased

- Transverse: Maintained
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W Fig. 25:

The implant prosthesis fabrication procedure is illustrated for the upper right side with a series of photographs and periapical
radiographs. The same procedure was utilized on the left side.

Maxillary Dentition

« A -P:incisors retracted - Vertical: Incisors and molars extruded
- Vertical: Intruded - Inter-molar / Inter-canine Width: Expanded to
- Inter-molar / Inter-canine Width: Expanded to conform to the upper arch

correct crossbite
Facial Esthetics: The profile was maintained and the

Mandibular Dentition lips were retracted and remained competent. The

o gummy smile and occlusal canting were improved.
« A - P: Anterior incisors retracted and molars protracted
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Retention

Fixed lingual retainers were bonded on the
mandibular incisors and clear overlay retainers were
delivered for both arches. The patient was instructed
to wear the removable retainers full time for the first
6 months and nights only thereafter. Instructions
were provided for home hygiene as well as for the
maintenance of the retainers.

Final Evaluation of the Treatment

Cephalometric analysis (Table 1) and superimposition
of the tracings (Fig. 9), show that the incisors in
both arches were retracted. The upper molars were
intruded and moved forward slightly. The lower
molars were moved forward and extruded. The
mandible rotated counter-clockwise, resulting in a
1° decrease in the mandibular plane angle, and a 1°
reduction in the SNA angle. The upper incisor to SN
angle was decreased from 94° to 92.5°. The lower
incisor to the mandibular plane angle decreased
from 83.5° to 80.5°. There were significant changes
in arch forms and inter-occlusal space related to
correction of the crossbite and occlusal irregularities
(Figs. 5 and 6). Other dentofacial problems were
markedly improved, such as the maxillary gingival
display, occlusal cant and midline deviation (Fig. 4).

The ABO Cast-Radiograph Evaluation score was
25 points.” The major discrepancies were occlusal
relationships (6 points), marginal ridges (8 points),
alignment/rotation (5 points) and root angulation
(3 points). The patient chose to retain the small
spaces between the bilateral upper canines and 1°*

premolars. Overall, the dentition was well aligned,
midlines were improved, and the patient was
satisfied the final result.

Discussion

The common goals in dentistry for restoring
missing teeth are to achieve normal function,
comfort, esthetics, speech, and health. In Taiwan,
an increasing fraction of the population is
partially edentulous, because a smaller fraction
of the population is losing all their teeth (totally
edentulous). The early loss of permanent first
molars are associated with a variety of acquired
malocclusions™ that occur after the deciduous
second molars are exfoliated. Although teeth may
be lost to caries at any age, a common problem
is incisor-molar hypomineralization, a worldwide
problem with a prevalence of 10-22%.”° The latter
is a developmental problem associated with the
illness of a child <3 years of age. Fever is thought
to disrupt enamel formation of permanent first
molars, rendering them susceptible to caries when
they erupt. The problem is often not realized by
the patients until the child has a tooth ache, and
then the first molars are extracted prior to the loss
of the second deciduous molars. In the absence
of posterior centric stops in the late transitional
stage of occlusal development, may result in severe
acquired malocclusions.”

Alveolar ridge atrophy is common for edentulous
spaces, particularly during the first 6 months after
extraction. Continued modeling and remodeling
over 6 months results in a 40% decrease in alveolar
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height and 60% decrease in alveolar width.” The
loss of individual teeth obviously compromises
esthetics and function, but it may also contribute to
an acquired, debilitating malocclusion. Contributing
factors may be alveolar defects, tooth size to arch
length discrepancies, crossbites, gummy smile,
occlusal canting and midline discrepancies.

Acquired malocclusions™ often require interdisciplinary
care: orthodontics, implants, periodontics and
prosthodontics. Stepovich® as well as Hom and
Turley” have shown that atrophic alveolar spaces can
be closed and alternate implant sites opened, in the
presence of a healthy periodontium. Horizontal and/or
vertical defects in an edentulous ridge are challenging
problems that usually require bone and soft tissue
augmentation to serve as an appropriate implant site
(Figs. 2 and 3). A viable alternative is orthodontic tooth
movement to create an appropriate implant site that
does not require tissue augmentation (Figs. 22 and 23).
As a result of this treatment, lost function and occlusion
is rehabilitated by the natural teeth and the long-
term functionality of implant-supported prosthesis is
satisfactory for the patient.”

Occlusal irregularity in the partially edentulous
dentition is associated with tipping and extrusion
(supra-eruption) of teeth into extraction spaces."
The treatment options available for extruded (supra-
erupted) teeth are: 1. extraction, 2. reduction of
crown height, which may require endodontics, or 3.
orthodontic intrusion."

For a missing tooth, the usual options are

an implant, conventional fixed prosthesis, or

orthodontic space closure.””"* A dental implant may
provide the anchorage to close a missing first molar
space(s) to restore an intact arch.” " Eliminating
longterm prosthetic devices is the best option.' If a
prosthetic device is necessary, an implant provides
several advantages over other restorative options.
It looks and functions more like a natural tooth and
does not require the preparation of adjacent teeth.
Furthermore, a dental implant replaces the tooth
root which helps preserve the periodontium. Based
on the biologic evidence, the 2B-3D rule is an ideal
implant placement guide."'® What is the 2B-3D rule?
2mm of buccal bone thickness should be preserved
and the implant should be placed 3mm below the
future prosthesis cervical margin. The 2B-3D rule
is a practical guide, for both single implants and
full mouth rehabilitation, to achieve ideal implant
positions.'®

Gummy smile also known as “gingival smile” or
"excessive gingival display” refers to a condition in
which there is a display of over 4mm of the labial
gingiva superior to the maxillary incisors when
smiling. The etiology of gummy smile may involve
one or more of the following conditions: 1. short
upper lip, 2. hypermobile lip, 3. vertical maxillary
excess, 4. anterior over-eruption, 5. wear and
compensatory eruption, 6. altered active eruption,

and 7. altered passive eruption.” "’

There are three traditional methods for correcting
a gummy smile: 1. orthodontic intrusion of teeth
to superiorly reposition the periodontium,"” 2.
periodontal surgery to lengthen the visible crown
of a tooth (typically performed on short teeth),'”® and 3.
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orthognathic surgery to intrude the maxilla.”” These
traditional methods are not necessarily appropriate
for a hypermobile lip. The latter has popularized
additional approaches: 1. Botox® (Allergan, Irvine,
CA) injected into the muscles of the upper lip is an
effective method, but it must be repeated every
3-6 months to maintain an optimal effect, and 2. lip
repositioning surgery which severs the muscles that
elevate the lip so that a broad smile in the vertical
dimension is inhibited. This is an irreversible solution.
Diagnosis is the key to a successful outcome for
gummy smile.”

Diode lasers are capable of precision cuts in gingiva
and other soft tissues; they also eliminate bleeding at
the site and reduce the healing time for the patient.”"
This procedure also can be used for a variety of other
soft tissue surgeries, such as periodontal therapy®
and implant procedures,” as well as endodontics
and tooth whitening. The gingival level on each
individual tooth is important for a harmonious smile.
Assuming there is adequate periodontal pocket
depth, a modest and symmetric gingivectomy with
a diode laser can produce dramatic results (Fig 19).”

The etiology of facial asymmetry includes: 1.
genetic or congenital malformations, e.g. hemifacial
microsomia and unilateral clefts of the lip and palate,
2. environmental factors, e.g. habits and trauma,
3. functional deviations, e.g. mandibular shifts as a
result of tooth interferences.”* The condyle plays
an important role as a secondary growth site in the
mandible and serves as a pivot point during jaw
opening. Facial asymmetry and a lateral deviation
in the midline of the mandible may be related to

condylar hyperplasia. Figure 10 shows asymmetric
lengths for the mandibular condyles, which may
be related to the facial deviation (Fig. 7). Since there
is no enlargement of the condylar head on the
affected side, it does not appear to be a pathologic
condition, such as condylar hyperplasia. However,
the asymmetric condylar length may reflect a
compensation to an environmental factor such as
sleep posture or scoliosis.”” Dental asymmetries and
functional deviations can be treated orthodontically,
but skeletal asymmetries are not usually amenable
to orthodontic treatment. When approaching the
orthodontic correction of a facial asymmetry, it is
important to begin with the end in mind.”

Conclusion

Partially edentulous malocclusions are particularly
challenging if there is an underlying developmental
component. A thorough facial, dental and functional
evaluation is necessary to establish the likely etiology
of the problem. Reversing the etiology of the
problem(s) is the most direct strategy for resolving
a malocclusion in a stable manner. Orthodontic
alignment may involve preparation of symmetric
sites for implant-supported prostheses to improve a
patient’s dental alignment, occlusal relationships and
facial esthetics. Despite minor mechanical problems,
the correction of the current severe malocclusion
continued to improve after treatment, resulting in
an optimal dental and facial esthetics.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE

OVERJET

0 mm. (edge-to-edge) =

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

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

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

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

Lo |

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total =

. 6 |

CROWDING (only one arch)

1 -3 mm. = 1 pt.

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 4 pts.

> 7 mm. = 7 pts.

OCCLUSION

Class I to end on = 0 pts.

Endon Class ITor Il = 2 pts. per side pts.

Full Class IT 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

L o |

2 pts. per tooth Total =
CEPHALOMETRICS  (See Instructions)
ANB > 6° or < -2° = 4pts.
Each degree < -2° x1pt. =
Each degree > 6° x1pt =
SN-MP
> 38° - Qpw
Each degree > 38° 6 x2pts.=__ 12
< 26° = lpt
Each degree < 26° x1pt. =
1to MP > 99° = Ipt

Each degree > 99° x1pt =

Total =

OTHER  (See Instructions)

Supernumerary teeth x1pt =
Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology X 2 pts. =
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. = 2
Missing teeth (except 3" molars) 5 «x1 pts. = 5
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 =
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Occlusal Contacts

Cast-Radiograph Evaluation

e (2] ML
;\fﬁ \{nﬂ"\

Buccal Surface

AN
LRI

R Mx L L MD R Lingual Surface

Alignment/Rotations R

Occlusal Relationships

) B 4

J2 ] | . | | v
R I 1 2 2 k
Interproximal Contacts

R MX MD R

AT

MX MD
R L L R Root Angulation

HRURALAIN
Y

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.




1JOI 42 iAOI CASE REPORT

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

Total Score: = 5

Total = 2

1. Pink Esthetic Score

. Mesial Papilla
. Distal Papilla

. Level of Gingival Margin

0
0

. Curvature of Gingival Margin 0 1
0
. Root Convexity ( Torque ) 0
0

N N NN

. Scar Formation

1. M &D Papilla (0) 1
2. Keratinized Gingiva @ 1

N NN

3. Curvature of Gingival Margin @ 1
4. Level of Gingival Margin 0 @

N

5. Root Convexity ( Torque ) @ 1 2

6. Scar Formation 0 @ 2

2. White Esthetic Score ( for Micro-esthetics ) Total = 3

. Midline

. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

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

. Tooth to Tooth Proportion

1. Midline 0 1(2)

2. Incisor Curve 0 @ 2
3. Axial Inclination (5°, 8°,10°  (0) 1 2
4

. Contact Area (50%, 40%, 30%) @ 1 2
5. Tooth Proportion (1:0.8) @ 1 2

6. Tooth to Tooth Proportion @ 1 2
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Implant-Abutment Transition & Position Analysis

3. Implant Position

Total = 0
Implant Position 1. M & D ( Center) 0o 1 2
1. M-D 2.B-L 3.Depth 4. Angulation 5. Distance to tooth 2.B&L ( Buccal 2 mm ) 0 1 2
Center 2mm 3mm Max. 15° = 1.5mm 3. Depth (3 mm) 0 1 2
4. Angulation ( Max. 15°) o 1 2
5. Distance to Adjacent Anatomy 0 1 2

1. M & D ( Center)
.B &L (Buccal 2 mm)
. Depth (3 mm)

OIOI0IOI®

2
3
4. Angulation ( Max. 15°)
5

. Distance to Adjacent Anatomy

Total = 1
1. Fixture Cervical Design N Y
2. Platform Switch N Y
3. I-A Connection Type E |
4. Abutment Selection S C
5 5. Screw Hole Position P
6. Marginal Bone Loss 01 2
E : external connection, 7. Modified Gingival Contour 01 2
e comectin 8. Gingival Height 012
C: cement type, 9. Crown margin fitness 01 2
P : palatal/central,
B : buccal 1. Fixture Cervical Design N @bone level
. Platform Switch N @platform
. I-A Connection Type E @11°morsetaper
. Abutment Selection S @cement-retained
. Screw Hole Position P B incisor
. Marginal Bone Loss @ 1 2
. Modified Gingival Contour 0 @ 2
. Gingival Height @ 1 2

. Crown margin fitness @ 1 2
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Conservative Treatment of Periodontally
Compromised Class llIl Malocclusion Complicated
by Early Loss of Lower First Molars

Abstract

A 29-year-old woman presented with a skeletal Class Ill malocclusion, anterior crossbite, atrophic extraction sites in the mandibular
first molar areas, and periodontal pockets on the mesial aspect of the lower second molars. Probable etiology of the anterior crossbite
was early loss of lower first molars. The severe malocclusion (Discrepancy Index 30) was corrected with the asymmetric extraction
of maxillary second premolar and a passive self-ligating appliance. The anterior crossbite was resolved with anterior bite turbos
and light force Class Ill elastics. Despite the periodontal problems, closing the mandibular spaces was deemed the best option for
retracting the mandibular anterior segment to correct lower lip protrusion. Following 38 months of active treatment, dentofacial
esthetics were improved and excellent dental alignment was achieved (Cast-Radiograph Evaluation 23). After treatment, the
periodontally-compromised mandibular second molars had grade | mobility without pain, in addition to external root resorption.
Follow-up records one year later documented the stability of the malocclusion correction. Periapical radiographs at 1 and 1.5yr after
treatment revealed improvement in the osseous support, and an arrest of root resorption for the right mandibular second molar, but
the mesial root of the contralateral second molar was affected by internal and external root resorption. Both compromised lower
second molars served as adequate anchorage and subsequently functioned normally. Although one or both of the compromised
molars may be lost in the future, retaining them for as long as possible was the optimal treatment plan. (Int J Orthod Implantol
2016,42:44-59)

Key words:
Class Il anterior cross-bite malocclusion, atrophic extraction site, external root resorption, self-ligating appliance

Skeletal Class Ill malocclusion with anterior cross-bite requires a careful differential diagnosis to formulate a
viable treatment plan, particularly when there is periodontal compromise. Clinical examination'™ is usually
more reliable than cephalometric analysis for determining if conservative treatment without orthognathic
surgery is indicated. Functional assessment in centric relation (C,) and centric occlusion (Cy) is critical for
distinguishing a true skeletal Class Ill from a pseudo Class Ill malocclusion.” Pseudo Class Il patients who
have an orthognathic profile in C; usually have a good prognosis with conservative treatment.”

Closing atrophic extraction sites in the posterior mandibular arch is challenging. If the periodontium is
healthy, the space can be closed with routine mechanics, anchored with osseointegrated extra-alveolar
implants.”® If the periodontium is compromised, space closure is much less predictable.”"" Bone resorption
decreases an edentulous alveolar ridge in width and height;'*"" however if the periodontium of the
second molar is healthy, it will generate new bone ahead of the moving tooth."”"” On the other hand, a
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B Fig. 1: Pre-treatment facial and intraoral photographs.
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compromised periodontium may fail to generate
adequate new bone and attached gingiva as the
space is closed; in addition, it may present an

increased risk of root resorption."

The aim of this case report was to present a
conservative approach to a skeletal Class Il
malocclusion, compromised by atrophic mandibular
spaces and periodontal deterioration.

Diagnosis and Etiology

A 29-year-old woman was concerned about her
unattractive smile. There was no contributory
medical history and the only relevant dental
history was the loss of lower first molars in
childhood, probably due to molar-incisor enamel
hypomineralization."”'® The latter type of enamel
defects, which affect up to 20% of children
worldwide, is thought to result from common
illnesses with high fever in the first year or two
of life. When the affected first molars erupt, they
are susceptible to catastrophic caries, resulting in
extraction during the juvenile years. Loss of these
posterior centric stops in occlusion can result in
functional shifts such as anterior crossbite (Fig.
1) when the deciduous molars are lost. Facial
examination revealed symmetry in the frontal plane,
a concave profile, and a prominent lower lip. The
anterior segment of the lower arch was prominently
displayed when smiling (Fig. 7). This clinical picture is
consistent with a loss of posterior occlusal support
in early adolescence.

There were no signs or symptoms of temporo-

Fig. 2:
Functional assessment of mandible movement is an
important diagnostic procedure.

mandibular joint dysfunction (Fig. 2). The maxillary
dental midline was coincident with the facial
midline, but the mandibular dental midline was
2mm to the left in Co. There was an anterior cross-
bite of all four maxillary incisors (Fig. 7). A fracture line
was noted on the occlusal surface of a maxillary left
second premolar, between the palatal cusp and an
amalgam restoration, that was deemed unrestorable.
The pre-treatment study casts showed a Class |

Fig. 3: Pre-treatment study models (casts).
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molar relationship (Fig. 3). Overjet was a negative The American Board of Orthodontics (ABO)
2mm and overbite was 6mm. There was 10mm  Discrepancy Index (DI) was 30 points, as shown in
of crowding in the upper arch but the lower arch  the Supplementary Discrepancy Index (Worksheet 7).
had 11Tmm of edentulous space. The buccolingual

widths of atrophic alveolar ridges in the lower arch

was 4mm on the right side and 5mm on the left.

The pre-treatment cephalometric analysis was
consistent with a Class Ill skeletal pattern. There
was decreased axial inclination for both the upper
and lower incisors. Lips were retrusive in the upper
arch, and protrusive in the lower (Fig. 4, Table ). The
panoramic radiograph (Fig. 5) revealed that the

mandibular second molars were mesially inclined Lo
ig. 5:

with significant periodontal pockets on the mesial Pre-treatment panoramic radiography reveals mandibular

surface, particularly on the left side. The maxillary edentulous spaces and periodontal pockets on the mesial
surfaces of the lower second molars.

right third molar was impacted.

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF.
SNA® 79° 79° 0°
SNB® 83° 81° 2°
ANB® -4° -2° 2°
SN-MP?° 34° 35° 1°
FMA® 23° 24° 1°
DENTAL ANALYSIS
UTTONAMmM  4mm 5mm T mm
U1 TO SN° 102° 103° 1°
L1 TO NB mm 2mm T mm Tmm
L1 TO MP° 85° 82° 3°
FACIAL ANALYSIS
E-LINE UL -6mm  -5mm Tmm
B Fig. 4: E-LINE LL -2 mm -3mm T mm
Pre-treatment cephalometric radiograph in centric occlusion
(CO). M Table 1: Cephalometric summary
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Treatment Objectives

1. Full fixed, passive self-ligating appliance to level
and align both arches.

2. Open the bite and rotate the mandible posteriorly.

3. Tip the upper incisors anteriorly and retract the
lower incisors for anterior cross-bite correction
and to improve the incisor display when smiling.

4. Extract the unrestorable, cracked maxillary left
second premolar.

5. Upright and protract the mandibular molars to
close the atrophic first molar spaces.

6. Retract the mandibular anterior segment to
correct the lower lip protrusion.

7. Mandibular dental midline correction with
asymmetric intermaxillary elastics.

8. Optimize occlusal contacts with archwire finishing
and posterior vertical elastics.”

Treatment Alternatives

Asymmetric extraction of maxillary premolars is
efficient for relieving crowding and correcting the
midline, but the patient has a retrusive upper lip and
decreased axial inclination of the maxillary incisors. A
better alternative was extraction of the compromised
maxillary left second premolar because it was not
restorable with routine procedures.

The long-term prognosis for the mandibular second
molars was guarded because of the periodontal

pockets on their mesial surfaces. However, those
teeth are still viable anchorage units for retracting
the mandibular anterior segment. If the lower
second molars are extracted, implant-supported
anchorage would be necessary to establish centric
stops in occlusion to retract the mandibular anterior
segment.""”” However, implant placement would
require augmentation bone grafts to increase
the width of the edentulous spaces. Considering
the pros and cons, the patient selected the most
conservative approach: retaining the compromised
mandibular second molars to serve as anchorage
to retract the mandibular anterior segment. She
understood that in the future it may eventually be
necessary to extract the compromised lower second
molars and replace them with implant-supported
prostheses.

Treatment Progress

The maxillary left second premolar was extracted. An
.022-in fixed appliance Damon Q (Ormco, Glendora,
CA) fixed appliance was bonded on both arches,
using low torque brackets on the maxillary central
incisors and canines. After the fixed appliances
were placed, the maxillary right third molar was
extracted. Open coil springs were placed between
maxillary central incisors and canines to open space
bilaterally. In the lower arch, low torque brackets
were bonded upside down on the incisors, and high
torque brackets were placed on the canines (Fig. 6).
Two anterior bite turbos were bonded in the lingual
surface of the mandibular central incisors and light
short Class Il elastics (20z) were used to correct

anterior cross-bite (Figs. 6 and 7). Six months into
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active treatment, the anterior cross-bite was almost
corrected and the maxillary lateral incisors were
bonded with low torque brackets (Fig. 8).

In the nineteenth month, .016x.025" stainless steel
archwires were placed in both arches. The upper
archwire was expanded and the lower archwire was
constricted. Buttons were bonded on the lingual

surfaces of the mandibular first premolars and

W Fig. 6: second molars to receive power-chains for space

The anterior crossbite was corrected with bite turbos, . . .
alignment of the maxillary anterior segment and 20z Class Il closure (Fig. 9). Class Il elastics (3.502) were applied

elastics. See text for details.

E Fig. 7:
Two anterior bite turbos were bonded in the lingual surfaces
of the mandibular central incisors.

W Fig. 9:
Nineteen months (19M) into treatment, buttons were
bonded on the mandibular first premolars and second
molars, and power chains were used on the buccal and
lingual surfaces to close the lower posterior spaces.

M Fig. 8:
Once the anterior crossbite was near resolution, low torque
brackets were bonded on the maxillary lateral incisors.
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from the mandibular second molar to the maxillary
canine, bilaterally. In the thirtieth month, spaces
were closed and a Class Il elastic (3.50z) was applied
from mandibular right second premolar to maxillary
left central incisor for dental midline correction (Fig.
10). Two months before the fixed appliances were
removed, the upper archwire was sectioned distal

H Fig. 10:

At thirty months (30M), an elastic (3.50z) (not shown) was
applied from mandibular right second premolar to maxillary
left central incisor for dental midline correction.

W Fig. 11:

The upper archwire was sectioned distal to the canines and
the lower archwire was sectioned distal to the first molars.
Light vertical elastics (20z) were used to settle the posterior
occlusion. Finishing bends were placed in the lower archwire.

to the canines, and all upper teeth from first molar
to first molar were ligated with stainless steel to
prevent space opening. The lower archwire was
sectioned mesially to the terminal molar, finishing
bends were placed in the buccal segments, and
vertical elastics were used to optimize intermaxillary
tooth contacts (Fig. 77).

Treatment Results

Facial esthetics were markedly improved by
correcting mandibular lip protrusion and increasing
the maxillary incisor exposure when smiling (Fig.
12). Near ideal dental alignment was achieved as
evidenced by an ABO Cast-Radiograph Evaluation
(CRE) score of 23 points (Worksheet 2). The major
residual discrepancies were the axial inclinations
of the mandibular left and maxillary right second
molars. Substituting mandibular third for second
molars is challenging because of morphologic
variability. Specialized mechanics are often required
to optimize intermaxillary alignment (Fig. 73). The
asymmetric extraction of the maxillary left second
premolar helped relieve crowding but resulted in a
Class Il molar relationship on the right side (Fig. 74).

The post-treatment panoramic film revealed external
root resorption on the periodontally compromised
mandibular second molars (Fig. 15). These teeth
were slightly mobile, but vital and pain-free dental
units that were in a satisfactory functional occlusion.
The concave profile was improved (Fig. 16) due to
the retraction of the mandibular anterior segment,
correction of lower lip protrusion, and opening
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H Fig. 13:
The bracket was bonded in a more distal position on the
first molar to achieve distal-out rotation for improving the

occlusal finish.

B Fig. 14: Post-treatment study models (casts).
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B Fig. 15: Post-treatment panoramic radiograph. B Fig. 16: Post-treatment cephalometric radiograph.

b

SR
g \\\ﬁ

W Fig. 17:

Cephalometric tracings before (black) and after (red) treatment were superimposed on the anterior cranial base (left). The
upper right illustration is a superimposition of tracings on the maxilla, and the lower right is a superimposition of tracings on
the skeletally stable mandibular structures (internal symphysis and inferior alveolar canal).
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of the vertical dimension of occlusion (Fig. 77). The maxillary molars were retracted, and the mandibular
second molars were uprighted and extruded. Leveling the occlusal plane resulted in posterior rotation
of the mandible to improve the concave profile (Fig. 77). The patient was well satisfied with the result and
understood the necessity to monitor the compromised lower second molars long-term. Follow-up periapical
radiographs at 1 and 1.5 years revealed improvement in the osseous support for the right mandibular
second molar, but external and internal root resorption affected the mesial root of the contralateral second
molar (Fig. 18).

B Fig. 18: One year follow-up records document that the correction of the malocclusion is stable.
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Discussion

The conservative treatment of Class Ill malocclusion
is challenging primarily due to inadequate
diagnosis. Because of the necessity for extensive
tooth movement, periodontal health is essential,
particularly if closure of atrophic space is required.
The 3-Ring Diagnosis is an effective method, and
for the differential diagnosis for identifying Class |l
malocclusions that are well suited to conservative
treatment."”” There are three critical considerations:

Profile in CR: If the facial profile is orthognathic,
or at least acceptable in the Cy position, the
patient is a good candidate for conservative
dentoalveolar treatment. If the patient has a severe
prognathic mandible with a concave profile in G,
orthognathic surgery is usually the best treatment
option.

Class: Evaluate the sagittal classification of the
canines and first molars in Co. An anterior crossbite
is readily resolved when the molars are Class | in
Co (pseudo Class Ill) compared to Class lll in Cy (true
skeletal Class 11).

Functional Shift: The presence or absence of a
functional shift from C; —> Cg is a essential aspect
of the diagnosis. Class Ill patients with a functional
shift (pseudo-Class ll) have an improved prognosis
for conservative treatment that is proportional to
the magnitude of the shift.

The present Class lll patient had a straight facial
profile and Class | molar relationship in Cs. Anterior
bite turbos and light force Class Il elastics facilitated
anterior crossbite correction. In the eleventh month
of active treatment, the anterior crossbite was
corrected.

Closing atrophic extraction sites lengthens the
treatment time, and may result in significant root
resorption.'*"® Thirty months were required to
upright, align, and mesially translate the mandibular
second molars. The alternatives were to extract the
second molars and protract the third molars to serve
as prosthetic abutments, or remove all mandibular
molars in favor of implant-supported prostheses.
The latter approach could shorten the orthodontic
treatment time, but that advantage would probably
be offset by bone augmentation and implant
surgical procedures. Moreover, maintaining the
posterior centric stops in occlusion facilitated
correction of the anterior crossbite and excessive
overbite.

Mesial translation of the periodontally compromised
mandibular second molars was a calculated risk,
but that approach had two important advantages:
1. development of the narrow alveolar ridges as
potential implant sites if needed, and 2. retract the
mandibular anterior segment to correct the anterior

crossbite and excessive lower lip protrusion. To help




control the expression of external root resorption,
the force levels and treatment time are minimized,
as much as possible."*" Periodic pauses in treatment
allowed the resorbed cementum to heal.'*'®

The primary concerns associated with closure of
the lower atrophic spaces were the narrow ridges
and periodontal pockets on the mesial aspects
of the tipped second molars. Pseudo-periodontal
pockets are common on mesially tipped mandibular
molars,"” but the initial panoramic radiograph for
the present patient suggested the pockets were
considerably deeper than that (Fig. 5). According to
Brown,” orthodontic uprighting reduces the depth
of pseudo-pockets but well established apical
migration of the epithelial attachment persists.
An important consideration when uprighting
mandibular molars is occlusal trauma, which
may contribute to alveolar bone loss and root
resorption.”®?” Occlusal trauma for the present
patient was controlled with anterior bite turbos
and occlusal adjustment of the mandibular second
molars.

The narrow ridges were expected to contribute
to bone loss as the periodontally compromised
second molars were moved mesially.”** The ideal
dimensions of the alveolar ridge for mandibular
first molar space closure are reported to be

6mm or less of mesiodistal length and 7mm of

Conservative Treatment of Class 11l Malocclusion

buccolingual width.” However, if the periodontium
is healthy, space closure will generate adequate
periodontium.”® To prevent the tendency for mesial
and lingual tipping of second molars during space
closure, a relatively large rectangular stainless steel
archwire was used, and force was applied from both

the buccal and lingual surfaces.””’

Although both mandibular atrophic spaces were
closed, and the severe malocclusion was resolved,
the mandibular second molars were both slightly
mobile. Post-treatment radiographs revealed a
bilateral loss of supporting bone and external root
resorption. Periapical radiographs at 1 and 1.5yr of
follow-up revealed improvement in the osseous
support for the right mandibular second molar, but
the contralateral second molar continued to be
affected by root resorption. Continued monitoring of
the questionable teeth is indicated. In the future, it
may be necessary to remove one or both of them in
favor of implant-supported prostheses. Despite this
potential problem, the periodontally compromised
second molars served as important anchorage
units to resolve the malocclusion and develop
the edentulous areas as implant sites. At 1.5yr
after treatment the affected molars are stable and
comfortable dental units in routine function (Fig. 19),
but continuing clinical and radiographic monitoring
is required.

1J0I 42
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W Fig. 19:
Periapical radiographs of the mandibular buccal segments show the osseous support of both periodontally compromised
second molars is relatively stable. Root resorption has ceased on the lower right second molar (lower left radiograph), but is still
evident on the external and internal surfaces of the mesial root of the lower left second molar (lower right radiograph).
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Discrepancy Index Worksheet

ToTAL D.I. SCORE

OVERJET

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

3.1 -5mm.

5.1 -7 mm.

7.1 =9 mm.

> 9 mm.

= 0 pts.
= 2 pts.
= 3 pts.
= 4 pts.
= 5 pts.

Negative OJ (x-bite) 1 pt. per mm. per tooth = 7

VERBITE
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

- o |

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total

- [0 |

CROWDING (only one arch)

1 -3 mm.
3.1 -5mm.
5.1 =7 mm.
> 7 mm.

Total

OCCLUSION

Class I to end on

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

Total

= 1 pt.

= 2 pts.
= 4 pts.
= 7 pts.

-

0 pts.

= 2 pts. per side pts
4 pts. per side pts
1 pt. per mm. pts.

additional

0

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

-

2 pts. per tooth Total =

CEPHALOMETRICS  (See Instructions)

ANB > 6° or < -2° - @

Each degree <-2° 2 xlpt.=__ 2
Each degree > 6 x1pt. =
SN-MP
> 38° = 2pts.
Each degree > 38° x 2 pts. =
< 26° = Ipt
Each degree < 26° x1pt. =
1 to MP > 99° = Ipt
Each degree > 99° x1pt =

Total = E

OTHER  (See Instructions)

Supernumerary teeth x1pt. =
Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology x 2 pts. =
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. =
Missing teeth (except 37 molars) 2 xl1 pts. = 2
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 2 x2 pts. =

Identify: Atrophic ridges (both sides)

Total

:
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Occlusal Contacts

Cast-Radiograph Evaluation

23 AL AW
AL

Buccal Surface

A
WMWW

Lingual Surface

R X

Marginal Ridges

/%

Buccolingual Inclination

Occlusal Relationships

%mem

Root Angulation

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.



Dental Clinic Establisheq 1996

eethuve

2016 2017
session A:04/26-29 (Full) SessionA:05/16-19

@Taiwan
sessionB:10/18-21(Full) SessionB:11/28-12/1 ’

lecture Class I
mini screws
work-shop
surgeries observation
0BS Damon

Since 2009, Beethoven International Damon, OBS & VISTA Workshop
has received over 350 participants from more than 30 countries.
This three-day advanced hands-on course combines practical
lectures and in-office clinical learning and has attracted
orthodontic practitioners worldwide to strengthen their skills
and knowledge in the Damon System, TADs and minimally
invasive surgeries. In addition to clinical development,
participants will be exposed to clinic management
and staff training of a world-class orthodontic centre.
The optional Keynote workshop will help improve your
ability to master professional digital communication. & . VlSTAV
Come join us and be part of a community of excellence. Vertical Incision Subperiosteal Tunnel Access

Dr. Chris Chang Dr. John Lin

CEO, Beethoven Orthodontic and Implant President of the Jin-Jong Lin Orthodontic

Group. He received his PhD in bone physiology Clinic. Dr. Lin received his MS. from Marquette
and Certificate in Orthodontics from Indiana University and is an internationally renowned
University in 1996. As publisher of International lecturer. He’s also the author of Creative
Journal of Orthodontics & Implantology, he Orthodontics and consultant to International
has been actively involved in the design and Journal of Orthodontics & Implantology.

application of orthodontic bone screws.

Day 123 USD 2,600 Early bird rate: $200 off by 2016/8/18; 2017/3/16, 9728 | ER D]

Day 4  USD 500  Early bird rate: $100 off by 2016/8/18; 2017/3/16, 9/28
[




Dental Clinic Establisheq 1996

eethuvep

Dr. David Nissan
Mexico

“More than | expected”

Dr. Lee Hye Jin Serena
_________ Argentina

P

“Dr. Chris shared his knowledge
in details and made the difficult
cases look simple.”

A}

N N
hoven

1
1
1
1
1

Dr. Sunish T Daniel

DUbOI Dr. Joanna Lim
Singapore
“The workshop, all and all was “Truly inspirational”
an wholesome experience and Dr. Amr EIDaly
Australia

I would definitely recommend

this course to my friends.” “Amazing experience”

Prof. Dr. Paulo Fernandes Retto
Portugal

“Dr. Angle would be glad to
know that contemporary

Dr. Chen Yehong orthoo!ontlcs has a professional
Malaysia as Chris Chang!”
“The best & smartest choice ever” Dr. Alejandro Ramirez

Spain

“The best workshop in the world”

Course Schedule

Day 1 Chair-side observation

Lecture,

Model workshop,
This 4-hour hands-on surgical DGy 2 Chair-side ObSG?VOJ[iOﬁ
workshop  features  minimally -
invasive procedures for impac- Dr. Rungsi Thavarungkul, Thailand
tions and soft tissue enhance- VISTA Lecture, Lecturer, Advanced Keynote Workshop
ment. Lecture by Dr. John Lin
Topics include: DOy 3 Y ’ ! “If you think this is a computer course

P : VISTA workshop that will show you step-by-step how to use

the application, please reconsider.
If you want to improve communication

. —_ i actice, and with patients, thi
Tissue Graft Day 4 Keynote workshop " Ifzhéouurrczhr;:elis?jefirrlite\ll;/lwoﬁh o

1. VISTA for Screw Placement
2. VISTA for Connective

3. Suture Techniques




Animation & lllustration Workshop

Advanced Keynote Workshop

2016 10/22-24 (sat-mon) 09:00-17:00
2017 12/2-4  (sat-Mon) 09:00-17:00

Effective dental presentation in today’s digital world requires not
only clear clinical photos but also diagrams and animation to
engage the audience. Moreover, these visual tools are excellent
aids to make your presentation uniqgue and memorable. In this
workshop Dr. Rungsi will share his dental illustration experiences
and demonstrate step by step how to create an illustration from
an initial sketch to a finished piece. Active participation and
completion of workshop assignments are required for workshop
participants.

Topics:

(1 ) Design illustration in Keynote.

@) Showcase your own drawing with stunning
@ animation in Keynote.

. Animation composition.

oy 2016/08/05

Lecturer:
Dr. Rungsi Thavarungkul,
Thailand
N WAt course@newtonsa.com.tw

Mac computer with OSX 10.11.X; Keynote 6.X {the latest)



2016 Keynote Workshop

Bl s ~
T = WA R = S A

—

BEAXZARERNFNMERNLITR - TEMT 78
EIHIE ? Keynote 25 RZEZ IR A FHMac N2 &
Keynote - IfFH< A BRZ#ER - EISRRZIBI B X E
c BN FE - WEBES  FSOULREREFRERE
fEKeynote B R #%15 -

Y BRRE

Keynote 101

OR. KOKICH zos.1020
10AE LR

STEVE JOBS z2o.1021
< A B IZ K E R TS

ADVAINCED KEYNOJE

Speaker: Dr. Rungsi e016.10.22-24

HMER PN RER - ANBZEMNIRREBR - UEEIE
RN EIRM R MO ERESIMA - MAFTHNTETREEK
FUEHIEM—1E B < A¥S - Keynote 456i%#2% - Dr. Rungsi
o Z=MA AKeynote RIFLHIBET RHERINA YN - F—FH&
A=A NEBNEE IR LS AMREOMR - IRBERESF
RITEL - @B ol UFHAE -~ Ih FHRES |

1542016 :R2ENI%2015 B 201612, -

© BEER - AR HKIE -

° |BEERHEMLEN - RE6SE -
° EHEUHIRSE - 7/22B0RFFHIRI0%ITEF 2% - 7/23E0FR30% TEF£2 -

c016.10.19

B
Dr. Rungsi Thavarungkul

Newtoan's B S4@EANE #7mRD 25528 REBES : 03-5735676



1JOI 42 iAOI CASE REPORT

Extraction Treatment for an Asymmetric Class
l1l/1 Malocclusion with Blocked-Out Canine,
Bimaxillary Crowding, Midline Deviation

Abstract

A 20y2m female presented for orthodontic consultation to evaluate severe crowding, ectopic eruption of the upper right canine, a
canted occlusal plane, and protrusive lips. Clinical examination revealed a Class Ill/l asymmetric malocclusion with severe crowding,
narrow arches, a steep mandibular plane (SN-MP 41°), and flared lower incisors (L1 to MP 108°). The Discrepancy Index (D) for this
challenging malocclusion was 32. All four first premolars were extracted and the malocclusion was treated with passive self-ligating
brackets. The pleasing result is documented by a Cast Radiograph Evaluation (CRE) of 24 and a Pink & White (P&W) dental esthetic
score of 4. Follow-up records two years later revealed a stable result. (Int J Orthod Implantol 2016,42:64-80)

Key words:
Blocked out canine, severe crowding, midline deviation, asymmetric Class Ill malocclusion, passive self-ligating appliance, posterior
crossbite

Introduction

Blocked-out maxillary canines are one of the most frequently encountered problems in orthodontic practice
because they are usually the last teeth to erupt during the late transitional phase of dental development. If
the maxillary dentition is severely crowded, one or both canines may erupt high in the labial fold. This is a
common problem in developed countries because children tend to consume a refined diet, which does not
require sufficient biting strength to fully develop the jaws in width.'

Consistent with this dental history, a 20y2m female presented for orthodontic consultation with severe
crowding, relatively narrow arches, a unilateral posterior lingual crossbite, a unilateral Class Il molar relation,

and a unilateral blocked out maxillary canine. This case report demonstrates the treatment using passive
self ligating brackets, open coil springs, bilateral Class Ill and crossbite elastics, which eventually led to
elimination of orthognathic surgical approaches.
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Dr. Angle Lee,
Editor, International Journal of Orthodontics & Implantology (Left)

Dr. Chris Chang,
Founder, Beethoven Orthodontic Center
Publisher, International Journal of Orthodontics & Implantology (Middle)

Dr. W. Eugene Roberts,
Editor-in-chief, International Journal of Orthodontics & Implantology (Right)

Diagnosis

Pre-treatment facial photographs (Fig. 7) revealed

a protrusive facial profile, primarily due to the

prominent position of the lower lip. Intraoral views ™ Fig. 1:

(Fig 2) and study casts (Fig 3) showed a Class lllmolar ~ Freeetment [oci photagianhs show a relatively protrusive
relationship on the right side and Class | molar

relationship on the left side. Tooth Size Arch Length
Discrepancy was 13mm of crowding in the maxillary
arch, with 9mm of crowding in the mandibular arch.
The right permanent maxillary canine (Tooth *6) was
blocked out of the arch in the labial direction. In
centric occlusion (Co), the upper midline was shifted
to the right ~5mm. Crossbites were noted on the
right posterior (Teeth #31) and anterior (Teeth *22, 23,
26-28) regions. Detailed photograph of the maxillary

anterior regions (Fig. 4) documented the complexity
of the malocclusion. In addition, generalized
crowding was noted in both arches (Figs. 2-3). There
was no further contributory medical or dental
history.

Cephalometric radiograph (Fig. 5) revealed skeletal
Class | relationship (SNA 81°, SNB 77°, ANB 4°),
increased mandibular plane angle (SN-MP 41°),
as well as 2mm negative overjet and proclination

of both upper and lower incisors (L7 to MP 108°).
Panoramic radiographs (Fig. 5) showed that the ™ Fig. 3: Pre-treatment study models (casts)
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upper incisors (Teeth #7-10) were tilted in a clockwise
direction producing a canted occlusal plane (Fig.
7). Asymmetric movement of condylar head was
documented during mouth opening (Fig. 6). There
were no other signs or symptoms of temporo-
mandibular disorder.

H Fig. 4: H Fig. 5:
The right maxillary canine is blocked out facially. Pre-treatment cephalometric and panoramic radiographs

H Fig. 6:
The temporo-mandibular joint imaging shows asymmetric movement of the condylar head during mouth opening. The two
images on the left show the right condyle in the closed and open mouth positions, respectively. The two images on the right
show the left condyle in the open and closed mouth positions, respectively.




The American Board of Orthodontics (ABO)
Discrepancy Index (DI) was 32 points as shown in
the subsequent worksheet 1.

Treatment Objectives

The principal objectives of the treatment were
to correct (7) the blocked-out canine; (2) severe
crowding in both arches; and (3) lingual crossbite on
the right side.

Treatment Alternatives

Surgically assisted rapid palatal expansion and
distraction of the labially placed maxillary right
canine into the extraction space of the right first
premolar by taking anchorage from a skeletal
anchorage device, it was once used as a means to
correct a case with a unilateral posterior lingual
crossbite, an asymmetric molar relationship, and a
maxillary right canine high in the labial sulcus.* As
the patient refused to undergo surgery, we decided
to plan a non-surgical approach.

The first premolars in all four quadrants were
extracted to create space for correction of severe
crowding in both arches. An open coil spring is
indicated in the upper arch between the right central
incisor and canine to create space for alignment
of the palatally displaced lateral incisor, as well as
to help correct the dental midline. Bilateral Class Il
and crossbite elastics” in addition to detailing bends
will be used to refine the intermaxillary alignment.
Following the removal of fixed appliances, the
corrected dentition will be retained in both arches
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with clear overlay and fixed anterior retainers (upper
2-2, lower 3-3).

Treatment Progress

The fixed appliance selected was the .022" slot
Damon Q bracket system (Ormco, Glendora, CA) with
standard torque brackets in the anterior segments.
The programmed archwire sequence for the upper
arch was .014" CuNiTi, .014x.025" CuNiTi, .017x.025"
TMA, and .019x.025" SS, and the lower archwire
sequence was .014" CuNiTi, .014x.025" CuNiTi,
017x.025" TMA, and .016x.025" SS.

After extracting the four first premolars, brackets
were bonded on all maxillary teeth. When the initial
maxillary archwire (074" CuNiTi) was inserted, an
open coil spring was placed between the right
central incisor and canine. A plastic thread was tied
from right lateral incisor to the archwire (Figs. 7-8) to
help control flaring of the central incisor and initiate

Fig. 7:

A compressed open coil spring was placed between right
central incisor and canine, and then a plastic thread tied
from right lateral incisor bracket to the main archwire. This
mechanism is designed to reduce incisal flaring during the
space opening process.
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H Fig. 8
First premolars were extracted and the upper arch was
bonded.

correction of the maxillary midline. The patient
was instructed to practice “lip seal exercise” to help
prevent flaring of the anterior teeth.

» In the 2" month of treatment, all teeth in the
maxillary arch were fully engaged on the archwire
(Fig. 9). The mandibular arch was bonded and the
first lower archwire was .014” CuNiTi.

» In the 4" month of treatment, the archwire on
the upper arch was changed to .014x.025" CuNiTi
to continue the arch development, as well as to
complete the leveling and alignment.

» In the 8" month of treatment, the right maxillary
canine and adjacent lateral incisor were aligned (Fig.
10). The upper archwire was changed to .017x.025"
TMA, and the upper 3-3 segment was ligated
together with a figure-eight tie. A .014x.025"
CuNiTi archwire was placed in the lower arch.

» In the 10" month of treatment, the archwire was

H Fig. 9:
After 2 months of treatment, the right maxillary canine
and adjacent lateral incisor were sufficiently aligned to be
engaged with the continuous archwire.

H Fig. 10:
After 8 months of treatment, the right maxillary canine and

adjacent lateral incisor were aligned in preparation for space
closure.

changed to .019x.025" SS in the upper arch, with
.017x.025" TMA in the lower arch. The lower 3-3
were ligated together by a figure-eight ligature
tie. The upper and lower spaces were closed with
elastomeric modules (power chains) on the main
archwires. Both upper and lower arches were
expanded with CuNiTi wires for 8 months.




W Fig. 11:

Lingual buttons (blue circle) were bonded on the upper right
molars to receive cross elastics to correct posterior crossbite
(vellow circle).

» In the 15" month of treatment, bilateral Class Il
elastics (Bear 1/4, 4.50z) from the upper 1* molars
to lower canines were used to resolve the sagittal
discrepancy.

» In the 16" month of treatment, all four third molars
were extracted.

» In the 17" month of treatment, the archwire was
changed to .016x.025” SS in the lower arch. Lingual
buttons were bonded on teeth *12 and *13, and
full time cross elastics (Chipmunk 1/8’, 3.50z) were
applied to correct lingual crossbite of ¥17 and
18 (Fig. 11) Expansion of the upper archwire and
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constriction of the lower archwire were performed
to assist in correction of the right posterior lingual
crossbite.

»

¥

In the 21°" month of treatment, the lingual
crossbite was corrected, and cross elastics were
continued for one more month to achieve over-
correction. Class Il elastics were maintained to
complete correction of the sagittal discrepancy.

P

¥

In the 24™ month of treatment, the patient was
instructed to wear one L-type elastic (Bear 1/4/,
4.50z) from the upper right molars to the lower
right canine to correct midline and detail the
occlusion.

» In the 28™ month of treatment, overbite and
overjet were both Tmm. As illustrated in Figure
12, two intermaxillary elastics (Monkey, 3/8’ 3.50z)
from the maxillary central incisors to the lower first
molars on the opposite side were used to close the
bite for final detailing.

H Fig. 12:
Two elastics (Monkey, %", 3.50z) were stretched from the
central incisor to the molar on the opposite side. Note that
the elastic passes beneath the hook on the lower canines.
This configuration was designed to deepen the bite in
preparation for final detailing.
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After 32 months of active treatment, all appliances
were removed. Upper and lower clear overlay and
fixed anterior (upper 2-2, lower 3-3) retainers were
delivered for both arches.

Treatment Results

The patient was treated to the desired result as
documented in Figs. 13-15. The cephalometric
and panoramic radiographs before and after
treatment are shown in Figs. 5 and 16, respectively.
Superimposed cephalometric tracings are
presented in Fig. 17. The summary of cephalometric
measurements is provided in Table 1.

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF.
SNA?® 81° 80° 1°
SNB° 77° 76° 1°
ANB® 4° 4° 0°
SN-MP° 41° 41° 0°
FMA® 34° 34° 0°
DENTAL ANALYSIS
U1 TO NA mm 7 mm 4 mm 3mm
U1 TO SN° 106° 104° 2°
L1 TO NB mm 13mm  7mm 6 mm
L1TO MP® 108° 95° 13°
FACIAL ANALYSIS
E-LINE UL 0Omm -1 mm T mm
E-LINE LL 5mm 2 mm 3mm

B Table 1: Cephalometric summary

W Fig. 13:

Post-treatment facial photographs document a less
protrusive orthognathic profile.

5

Fig. 14: Post-treatment intraoral photographs

B Fig. 15: Post-treatment study models (casts)



Asymmetric Class 111/ Malocclusion 101 42

The American Board of Orthodontics (ABO)
Cast-Radiograph Evaluation (CRE) score was 24
points (Worksheet 2), as documented on the
forms appearing later in this report. The major
discrepancies were in bucco-lingual inclination
(9 points). The maxillary dental midline deviation
was decreased to Tmm right of the facial midline.
All premolar-extraction space was closed and the
blocked-out canine was well aligned.

The Pink & White dental esthetic score was 4 points
(Worksheet 3), as documented on the form appearing
later in this report. The gingival texture is healthy
without any bony dehiscence or apparent bone
loss.*?

H Fig. 16:
Post-treatment cephalometric and panoramic radiographs Overall, the anterior teeth were retracted (Fig. 17),

the midline deviation as well as the right crossbite
were significantly improved, and the maxillary arch
. was well expanded (Fig. 714). The patient was quite

el ,/ IR satisfied with the result (Fig. 18). Figs. 19a-d is a
7Y |

W Fig. 17:

Cephalometric tracings document the dental and skeletal
changes during treatment. The pretreatment (black) and
post-treatment (red) tracings are superimposed on the
anterior cranial base (left), as well as on the stable skeletal — m Fig. 18:
landmarks of the maxilla (upper right), and mandible (lower
right).

A post-treatment portrait photograph shows the final result,
with which the patient was well satisfied.
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W Fig. 1%a:

The frontal view of the treatment sequence is shown in clockwise order from pretreatment (upper left) to post-treatment (lower
left). The months of treatment is shown in the black box in the upper right corner of each photograph.

W Fig. 19b:

The right lateral view of the treatment sequence is shown in clockwise order from pretreatment (upper left) to post-treatment
(lower left). The months of treatment is shown in the black box in the upper right corner of each photograph.
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W Fig. 19c:
The left lateral view of the treatment sequence is shown in clockwise order from pretreatment (upper left) to post-treatment
(lower left). The months of treatment is shown in the black box in the upper right corner of each photograph.

B Fig. 19d:
The maxillary occlusal view of the treatment sequence is shown in clockwise order from pretreatment (upper left) to post-
treatment (lower left). The number of months of treatment is shown in the black box in the upper right corner of each
photograph.
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H Fig. 1%e:

The mandibular view of the treatment sequence is shown in clockwise order from pretreatment (upper left) to post-treatment
(lower left). The months of treatment is shown in the black box in the upper right corner of each photograph.

sequence of intraoral photographs documenting the
entire treatment sequence. Despite the asymmetric
movement of the mandibular condyles during
opening (Fig. 6), no significant temporo-mandibular
disorders problems were noted during or after
treatment.

Fixed retainers were bonded on all maxillary incisors
and from canine to canine in the mandibular
arch. Upper and lower clear overlay retainers were
delivered. The patient was instructed to wear them
full time for the first 6 months and then nights only.
Home care and retainer maintenance instructions
were also provided.

Discussion

When maxillary lateral incisors are blocked out to
the palate, an open coil spring between the central
incisor and canine is often indicated to create

space.’ As the space opens, the central incisor tends

to move anteriorly, and may irritate the buccal
mucosa (Fig. 20). For the present patient a modified
approach was used. The blocked out lateral incisor
was bonded at the start of treatment, and the
archwire segment with the coil spring was directly
secured to the lateral with a plastic ligature. This
mechanism applies a restraining force on the central
incisor, resulting in space opening that primarily
involves distal movement of the canine (Fig. 194). Lip
seal exercises were also introduced to help control
maxillary incisor flaring. Figure 19d documents that
this approach efficiently opened the space and
helped correct the midline deviation, with minimal
flaring of the central incisors.

Analyzing the extensive documentation provided by
Figs. 19a-d, helped identify additional measures that
would have further improved clinical efficiency:

1. Cross-elastics on the right side and an occlusal
bite turbo on the left side from the beginning of
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W Fig. 20:

The upper two illustrations show the result when an compressed open coil is used to open space for lateral incisors without
engaging the blocked out teeth to decrease the tendency for central incisor flaring.® The lower two pictures from this case
report show of the lateral incisor bracket with a plastic ligature to help control central incisal flaring and mucosal irritation. See
text for details.

the treatment would have resolved the crossbite
during the initial alignment phase. However, this
approach requires close supervision because of
the extrusive components of the cross-elastic
(Fig. 27), particularly since the present patient
has a high mandibular plane angle. To control
this problem, buccal shelf miniscrews’® provide
direct skeletal anchorage with an intrusive
component which is useful for controlling
buccal segment extrusion to correct a canted
occlusal plane.

2. Extracting the right lower third molar before
bonding the lower arch would prevent blocking

the path of tooth movement, as the lingual ™ Fig. 21:

"Through the bite" or cross elastics produce the desired
horizontal force to correct a crossbite. However, side effects
are the vertical forces that tend to extrude the teeth. The
latter must be carefully monitored to avoid excessive
opening of the bite anteriorly.’

tipped second molar was uprighted.

3. Applying Class Ill elastics and space closure
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power chains earlier in the treatment would
produce more efficient intermaxillary alignment.

It is important to integrate correction of the dental
midlines into the space closure phase of treatment.
Minor midline discrepancies at the finishing stage
are not a significant problem, but it is quite difficult
to correct large discrepancies after extraction spaces
have been closed and occlusal relationships have
been established."

An upper 5mm midline discrepancy to the right
was noticed before treatment, which was primarily
related to crowding on the right side. After first
premolar extraction and preliminary alignment,
the midline discrepancy decreased to 2mm in 24

months. Then the patient was instructed to wear
one L-type elastic (Bear 1/4’ 4.50z) from the upper
right molars to the lower right canine to correct the
midline and detail the occlusion. In the 27" month
of treatment, the midline discrepancy decreased to
Tmm. Alkhal'' suggested that spontaneous midline
correction can be facilitated by delaying extraction
of the premolar on the crowded side; this approach
also reduces the chance that the crowded canine
will drop into occlusion in the wrong position.

Dental alignment and gingival margin contour were
improved after the treatment (Fig. 22). Following
treatment the maxillary dental midline was 1.0mm to
the right of the facial midline, which is an insignificant
problem because Kokich, Kiyak and Shapiro™ found

W Fig. 22:

A 5mm midline discrepancy with the maxilla to the right was noticed before treatment (OM). After severe crowding on the right
upper arch was relieved, midline discrepancy reduced to 2mm in the 24" month of treatment (24M) without any specific midline
mechanics (upper right). Then the patient was instructed to wear one L-type elastic (Bear %", 4.50z) from the upper right molars
to the lower right canine (lower right). After treatment the maxillary dental midline was still deviated ~1.0mm to the right of the
facial midline (32M).




that a 4mm midline discrepancy relative to the facial
midline is undetectable by lay people and general
dentists. Concurrently, the patient was well satisfied
with her esthetic results. Two years later, the dento-
facial result was stable (Fig. 23).

Conclusion

A patient presented with severe, asymmetric
crowding in both arches, a blocked-out maxillary
canine, an asymmetric Class lll/I molar relationship,
and a 5mm midline discrepancy. The DI for this
challenging malocclusion was 32. Extraction of
four first premolars and asymmetric space closure
corrected an unattractive smile and irregular
dentition, producing a board quality result in 32
months. A careful assessment of the clinical records

suggested that refinements in the treatment
protocol might have produced a more efficient
resolution of malocclusion, probably significantly
decreasing the treatment time.

| ¢

W Fig. 23: Two years later, the dento-facial result was stable.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE

OVERJET

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) I pt. per mm. per tooth = 4

OVERBITE

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

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

Lo |

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total =

L0 |

CROWDING (only one arch)

1 -3 mm. = 1 pt.

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 4 pts.

> 7 mm. = 7 pts.
Total =

OCCLUSION

Class I to end on = 0 pts.

EndonClassTor III = 2 pts. perside _ 2 pts

Full Class II or ITI = 4 pts. perside ___ pts.

Beyond Class [T or [II = 1 pt. permm. pts.
additional

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total

BUCCAL POSTERIOR X-BITE

2 pts. per tooth Total

0

CEPHALOMETRICS  (See Instructions)

ANB > 6° or < -2°
Each degree <-2°

Each degree > 6°

SN-MP
> 38°

Each degree > 38° 3

< 26°
Each degree < 26°

1 to MP > 99°

Each degree > 99° 9

Total

OTHER  (See Instructions)

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

Skeletal asymmetry (nonsurgical tx)
Addl. treatment complexities

Identify:

Total

IMPLANT SITE

x 1pt. = .

= 4pts.

x1pt =

x1pt =

S

x1pt = 9.

15

x1pt =
X 2 pts.
X 2 pts.
X 2 pts. =

@ 2 pts. = 2

x 1 pts. =
x 2 pts.
X 2 pts. = -
@2 pts. = -

X 2 pts. =

@ 3 pts. =

x 2 pts. =

-2

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

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

High-scalloped, thin (2 pts) =_

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

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

contact point (1 pt), = 7mm to contact point (2 pts) =_

Bone anatomy of alveolar crest : H&v sufficient (0 pt), Deficient H, allow

simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both

H&V (3 pts) =_

Soft tissue anatomy : Intact (0 pt), Defective ( 2 pts) =_

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

[0 |

Total
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Occlusal Contacts

Cast-Radiograph Evaluation

\ Al

Case # Patient

L L ‘ I | ]
Total Score: 24 WL A AT

Alignment/Rotations . . .

Lingual Surface

Occlusal Relationships

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

Total Score: = 4

Total = O

1. Pink Esthetic Score

. M-D Papilla

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque )

o O o o o o
-
N N NN NN

. Scar Formation

1.M &D Papilla (0)1 2
2. Keratinized Gingiva @ 1 2
3. Curvature of Gingival Margin @ 1 2
4. Level of Gingival Margin @ 1 2
5. Root Convexity ( Torque ) @ 1 2
6. Scar Formation @ 1 2
2. White Esthetic Score ( for Micro-esthetics ) Total = 4
. Midline 01 2
. Incisor Curve 01 2
. Axial Inclination (5°, 8°, 10°) o1 2
. Contact Area (50%, 40%, 30%) 0 1 2
. Tooth Proportion (1:0.8) 01 2
. Tooth to Tooth Proportion 01 2

—_

. Midline 0o(1)2

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

A~ W N

5. Tooth Proportion (1:0.8) 0 @ 2

6. Tooth to Tooth Proportion @ 1 2




.
Axis|SybronEndo

ROTARY MEETS ENDO

SEBNEAR - B 2016/3/26- 6/25 1

elements

OBTURATION SYSTEM

BARENMERERER

s TIEREAE AR L elementswfree%iﬁ%%ﬁ}%  IRSREERRERIR
MBIREIIERT - FIRTEEET - EEENPUEHILERBIRT » R -

IWUBHBE - SREMEAE . RASE - NIBE200C RERE0.5H
. 3 (BEFH%ED]100-4007C)

BEHL  IPLFDES. o . 360° BBRTINEE - ABHLEN0EYRIES
BEBIITE - BLEBRERE

SRB (Aeroge B EIIBE - |
h5ES - RESENERIERETE -

NI j\fE’ | 1 /]
| Al
C_“\j ‘,’éﬂ
o = y
s _{"_ A s | s E'F_en_'lents € s

Elements Free / 15
ST AR BT (1B $205000/ &) B EE5$99 999713

RRIE 28 5 YONG CHIEH FTEEEL : dbf& (02)2778-8315 - A& (04)2305-8915 - m[& (07)226-0030
* AEFFREBERRIG B * FRTRBBRERZER +« ZNTFRBBURALEEIHELR TR 2 ER]

* AN ERBHIRZMRIENSE  ZILRIGEERARURNE R ZE « BEEsSm=5580162755%




Herman Ostrow School S22 USC University of
of Dentistry of USC Southern California

Continuing Professional Education

USC Comprehensive Surgical and Restorative
Implant Training Program in Taiwan

2016

7/16~18, 2016 ( 75 » — - JRABEL B {E workshop) 917~19, 2016 ( 7% » — - ‘R#BE B {E workshop)
11/19~21, 2016 ( 75 » — - JRAEERE E workshop) 2/6~7,2017 (— » — - ZE&EH )

2/8,2017 ( = - EE &K cadaver workshop) 2/9,2017 ( IO - = A&/ cadaver workshop)
2/10~1, 2017 (& » 75 - EEEE » 2838 ) 212,2017 ( B - EERA[#&AY cadaver workshop)

HhE
SHEBMRRAC  FTTER K255 24& (201657 BE/ 11 B)
Millennium Biltmore Hotel Los Angeles. 506 South Grand Avenue. Los Angeles, CA 90071-2607 (2017452 B)




2016 Keynote Workshop

SMERBE L

ERAZAMEMNFNERNLIER  BBERET FHY
s s ? Keynote%ﬁunﬁfﬁﬂ WA FI A MacA &R 32
Keynote HIFH S AB K - IR RZNE L& H
BB/ E  BBEE  BUENREREPERE
EKeynotery & #1215 -

y——
IEIEﬁ $I§ % “\(:f:( 2016.07.14 @
Keynote 101

OR. KOKICH
10K EFETARR

SJEVE 10BS =oE0ais
& N B Rk B A RS

AOVANCED KEYNOJE

Speaker: Dr. Rungsi 2lls.1022-24d

AR FTRER - AMEFTEEMWEARRBR  UHRERE
ENERAMREGNSERKSIHR  MEFHNES(LTLEERRK
FEEER — BB A - Keynote 4565829 - Dr. Rungsi
H%ﬁ??@ﬂﬁﬁKeynote@’(ﬁ%ﬁ‘;’?éiﬁcﬂﬁE’\J%@%ﬁ A —
ASEMOREBENEERRZE S ABBAMR - IRFBEBHEE
REMRIMIE - ol UFHEIE - Ik FERES |
#42016:2 2 B0 2015 R 2016382 HRAN -

° BEAR - LBEBIERSKIE -
© EEERBESRE  RER6E -
© HBHUBRE - 7/2200ERRHIBRI0%THFEE - 7/23BHF30%BTHRFEE -

c0le.08.04

5B
Dr. Rungsi Thavarungkul

Newtos's A soEsmas HMmERD 8255828 HEHE : 03-5735676



1J01 42 1JOIiAOI Surgery

Cleidocranial Dysplasia:
Surgical and Orthodontic Management of
Multiple Impactions in the mandible

Abstract

A 24-year-old female presented with the distinctive dentofacial features of cleidocranial dysplasia (CCD) including multiple
supernumerary and permanent impacted teeth. Cone beam computed tomography (CBCT) was essential to accurately identify and
plan the surgical recovery of the compromised permanent teeth. All obstacles in the paths of eruption were surgically removed, and
OrthoBoneScrews (OBSs) with 3D lever arms provided the traction mechanics. Patients with CCD are complex problems, requiring
carefully coordinated interdisciplinary care. (Int J Orthod Implantol 2016,42:84-96)

Key words:
supernumerary teeth, impaction, CBCT, OrthoBoneScrews, 3D lever arm, cleidocranial dysplasia

Introduction

Frontal bossing of the forehead, antimongoloid palpebral fissures, and a large number of impacted
permanent and supernumerary teeth are consistent with the developmental anomaly cleidocranial
dysplasia (CCD)(Fig. 1)."* The preferred treatment for achieving an optimal dentition is to uncover and bond
an attachment on each impacted permanent tooth, clear the path of eruption, extrude the impaction(s) with

W Fig. 1:

A pre-treatment facial photograph and panoramic radiograph reveal the common dentofacial anomalies of cleidocranial
dysplasia (CCD).
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closed eruption technique, and optimally align each arch.” Specific surgical and orthodontic approaches
are customized to achieve efficient treatment.”” This case report is a step-by-step guide to the surgical and
orthodontic procedures for managing patients with multiple impactions of permanent and supernumerary
teeth. A checklist is provided to assist clinicians in the complex procedures.

Case Study

A 24y/o female presented for orthodontic consultation with a chief complaint of a malocclusion with many
impacted teeth. Facial evaluation was a straight profile, frontal bossing of the forehead, and facial asymmetry
due to maxillary and mandibular deviation to the right (Fig. 7). Intra-oral examination revealed an anterior
open bite, 5mm overjet associated with severe crowding in the anterior maxilla (Fig. 2), numerous retained
deciduous teeth (Fig. 4), and multiple impacted permanent, as well as supernumerary teeth (Fig. 7). Despite
multiple dental eruption problems, the sagittal relationship of the malocclusion was Class | (Fig. 5). Panoramic
radiography (Fig. 7) and cone beam computed tomography (CBCT) images (Fig. 6) were used to classify eight
retained deciduous teeth, twelve impacted permanent teeth, and five supernumerary teeth in the symphysis
area, and four supernumerary teeth in the maxilla. (Figs. 7, 6 and 7). The 3D CBCT images were used to define
the precise morphology and location of the impacted teeth prior to their extraction or surgical uncovering
and bonding in preparation for orthodontic traction.” These specialized procedures are presented in the
subsequent checklist.

m Fig. 2: H Fig. 3:
An intraoral photograph shows anterior crowding and an A lateral cephalometric radiograph is consistent with the
open bite. facial form of CCD.
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W Fig. 4:
Intraoral occlusal photographs reveal a highly arched palate with severe crowding in the upper arch (left) and and multiple
retained deciduous teeth in the lower arch (right).

m Fig. 6:
Cone beam computed tomography (CBCT) images of the lower arch reveal a complex array of impacted supernumerary and
permanent teeth.
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H Fig. 7:

CBCT views (left) and a panoramic image (right) were utilized to identify and define the 3D positions of the impacted
supernumerary and permanent teeth. The red Xs denote deciduous teeth that were extracted, and the purple Xs are
supernumerary teeth that were removed to allow the impacted permanent teeth to erupt.

Surgery Procedures

Right side 1% surgery
1. Orientation: Begin with the end in mind.

The CBCT image is used as a digital map to
design and sequence the clinical steps. Two
dimensional (2D) plane radiographs (panoramic
and periapical films) are inadequate for complex
problems because they fail to reveal depth. CBCT
provides the precise location of teeth in 3D.” CBCT
slices assess the thickness and density of the
covering bone. In addition, 3D imaging is critical
for differential diagnosis because it shows root
morphology and other anomalies that may affect
treatment decisions. It is a waste of time and
money to try to recover an unserviceable tooth.’

2. Flap Reflection
Apply local anesthesia to the surgical site, and

then use the vertical incision subperiosteal tunnel
access (VISTA) technique to access the impactions.

The vertical incision is made with a No. 15c¢
surgical scalpel (Fig. 8), and the mucogingival flap
is reflected with a surgical curette and periosteal
elevator. The deciduous canine and adjacent
supernumerary teeth are removed (Fig. 9). Use an
explorer to penetrate overlying bone to locate the
position of the permanent cuspid crown. There is
a distinct, sharp recoil when an explorer engages
enamel compared to bone. This is a simple and
effective way to identify the crown of an impacted
tooth.”?

M Fig. 8:

An intraoral photograph of the lower labial area shows a
vertical incision for the minimally invasive VISTA surgical
procedure.
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H Fig. 9:

The deciduous canine and adjacent supernumerary teeth
were removed as atraumatically as possible.

3. Etching & Bonding

Moisture control is essential for successful
bonding of attachments, but it is also the most
difficult part of the procedure. Bleeding can be
controlled with electrocautery or gauze pressure.
Water, saliva and residual blood are removed with
high power suction, and then a bondable eyelet
is bonded on the crown portion of the impacted
canine (Fig. 10). A well trained, experienced
assistant is very important for reducing the
bonding time, which increases the probability of
success. The longer the duration of the bonding
procedure, the more likely it will fail.

4. Bone Removal

A high speed handpiece with a *5 carbide round
bur removes the overlying bone down to the
cementoenamel junction (CEJ). Removing the

W Fig. 10:

To avoid excessive bleeding during the bonding procedure,
an eyelet is bonded on the enamel of the impacted canine
before removing the bone to clear the path of eruption.

bone apical to the height of the crown curvature
can facilitate tooth eruption. It is best to remove
bone near the CEJ with a hand instrument to
avoid injuring the tooth. Cervical damage to the
tooth can subsequently result in external root
resorption.’

5. Anchorage Screw and 3D lever arm

Make an indentation with an explorer in the right
mandibular buccal shelf and then insert a 2x14mm
OrthoBoneScrew® (OBS) with a rectangular hole
through the head of the screw (Newton'’s A Ltd,
Hsinchu, Taiwan) (Fig. 17). Make a series of vertical
incisions at the corner of dental arch, apical to
the area of the lower right cuspid and lateral
incisor. Connect a power chain to the impacted
canine, thread it beneath the soft tissue (Fig. 12),
and attach the proximal end to the distal portion
of the 3D lever arm. The latter is a spring made of
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W Fig. 11: W Fig. 13:
Marks (indentations) in the distal portion of the screw driver Traction is applied to the impaction by a power chain
engaging the OBS are consistent with the screw holes for 3D bonded to the distal end of the 3D lever arm.

lever arm insertion. This feature allows precise positioning
of the OBS relative to the desired orientation of the 3D lever

o, direct traction to upright the impaction without

producing deleterious side effects for the rest of
the dentition. The flap is repositioned and closed
with interrupted 5-0 GORE-TEX® sutures (Flagstaff.
AZ). A post-operative panoramic radiograph
confirms the desired position of the mechanics
and angulation of the traction force (Fig. 74). In
recovering the impaction, beware of impinging

W Fig. 12:

A power chain coursing beneath the alveolar mucosa (VISTA
procedure) delivers the traction force from the 3D lever arm
to the eyelet bonded on the impaction. See text for details.

019x.025" SS that is inserted into the rectangular
hole in the head of the OBS (Fig. 13). Polymerize
flowable resin on both ends of the 3D spring to
achieve retention in the OBS and to stabilize the
power chain attachment to the lever arm (Fig.
13), which is activated to upright the impacted

W Fig. 14:

) ) ] ) A post-operative panoramic radiograph was exposed to
canine. The force system is designed to provide check the position of the traction mechanism.
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on the roots of adjacent teeth or in creating
occlusal interferences.* It may be necessary to
reposition the OBS as the impaction is extuded.
The following is the specific series of surgical and
traction procedures for the current patient:

Left side 1* surgery - 2 weeks later
1. Flap Reflection

Instead of the VISTA approach, an open flap
surgical procedure was selected for the left side.’
Since the surgical field was much wider on the
left side of the arch, the minimally invasive VISTA
surgical approach was impractical (Fig. 15).

space maintenance and optimal masticatory
capability. Considerable surgical care was required
in removing the supernumerary teeth (Fig. 16).

W Fig. 15:
An intrasulcular flap is reflected to expose the impacted
canine.

2. Bone and Supernumerary Teeth Removal

The treatment objective was to retain all of the
deciduous teeth for as long as possible to provide

W Fig. 16:

Careful surgical technique is required for the relatively
atraumatic extraction of the supernumerary teeth.

3. Etching & Bonding

A eyelet was bonded only on the canine
because the lateral incisor is expected to erupt
spontaneously when all the obstacles in its path
were removed. It is important to only apply
traction when needed; otherwise allow natural
forces to prevail (Fig. 17).

W Fig. 17:

A power chain is attached to the eyelet on the impaction
prior to sealing the connection with the polymerization of
flowable resin.
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4. Screws Insertion and 3D Lever Arm was removed to achieve a more direct direction of
traction on the impaction (Fig. 79).

Make a small incision along the intended line of
force to allow the power chain to pass through
the soft tissue. The flap is then repositioned and
closed with interrupted 5-0 GORE-TEX® sutures
(Fig. 18). A panoramic radiograph is taken every
month post-operatively, to check the progress in
extruding the impactions, and to determine when
a change in the direction of traction is required.

W Fig. 19:

The position of the OBS is positioned according to the
desired direction of traction.

Right side 2" surgery - 1 month later

A steel ligature from the impaction was extended
through the soft tissue incision, and was then
attached to the lever arm to extrude the impaction
(Fig. 20).

W Fig. 18:
The 3D lever arm is activated by attaching a power chain
(upper view). The activated position is shown in the lower
view.

Left side 2™ surgery - 6 weeks later :
H Fig. 20:

The activated section of power chain is superficial to the
The OBS was repositioned and the 3D lever arm flap.
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Bonding lower bracket - 3 months later

When the panoramic radiograph showed that the lower left lateral incisor and the canines were in the
desired positions, the right side lever arm was removed, brackets were bonded on the lower teeth, and an

014" CuNiTi archwire was placed.

Create space for eruption - 6 weeks later

The archwire size was increased to .018” CuNiTi and an open coil spring was activated to create spaces for

the erupting teeth (Fig. 21).

B Fig. 21: NiTi open coil springs are used to create enough space to align the impactions when they erupt.

Change traction direction - 1 month later

The deciduous teeth in the path of eruption were extracted and the archwire was increased to
.014x.025" CuNiTi. Elastic ligature was connected directly to the archwire to complete the extrusion of

the impactions (Fig. 22).
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H Fig. 22:

After the remaining deciduous teeth are extracted, both lower impacted canines are bonded with attachments and traction is
applied bilaterally.

Discussion

Marie-Sainton syndrome, also know as cleidocranial dysplasia (CCD), is an autosomal dominant skeletal
dysplasia affecting primarily the development of the bones and teeth."” Expression of CCD can vary widely,
even within the same family, and its prevalence is approximately one in a million live births, worldwide.

The etiology of the disorder is a mutation of the RUNX2 gene, that been mapped to chromosome 6p21
within the same region as CBFAT. The latter gene controls the differentiation of precursor cells into
osteoblasts and is essential for both membranous and endochondral bone formation.'
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W Fig. 23:

A sequential series of panoramic radiographs (0-8M) shows the progress for the bilateral recovery of the impacted lower
canines.
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Distinctive facial features of CCD include: blocking the paths of eruption. The large number
of supernumerary teeth (~30) accompanied by a
« Wide, short skull (brachycephaly) dentigerous cyst (Fig. 24) is a severe expression of

CCD. The radiographic picture for supernumerary

teeth is usually similar to a normal tooth, but there

- Hypertelorism, i.e. excessive space between may be a lack of cellular cementum on the root,"
the eyes and abnormal bone morphology.'” For CCD patients,
coordinated orthodontic and surgical procedures

are effective for achieving acceptable dental form

Prominent forehead.

« Flat nose

- Underdeveloped maxillary arch, i.e. small and function.
upper jaw

CCD may be associated with decreased bone density
(osteopenia) that progresses to osteoporosis and low
trauma bone fractures at a relatively early age. In
addition, hearing may be impaired and infections
are relatively common in the inner ear and facial
sinuses. Affected children may be mildly delayed in
the development of motor skills, but intelligence is

usually normal.

W Fig. 24:

] _ 0 . A tissue biopsy from the area distal to the impacted
frequently associated with CCD." The palate is mandibular (Fig. 23:1) shows fragments of the stratified
squamous epithelium that lined a dentigerous cyst.

Characteristic dentoalveolar anomalies are

often highly arched, and clefts of the hard and soft
palates are relatively common. Retention of the
deciduous dentition in conjunction with impacted
permanent teeth is a relatively common finding. If
the primary teeth do exfoliate normally, the patients
may be partially edentulous for a long period of
time before the permanent teeth erupt, if they ever

Conclusion

Keys to successful impaction recovery are:

« CBCT: Precise tooth identification and position

are essential for surgical planning.
do. Permanent teeth usually show a delay of root
- Proficient Surgical Team: Decreases surgical

time and increases reliability for bonding

development but still have the potential to erupt;
however, the paths of eruption may be blocked by

multiple supernumerary teeth. Surgical procedures attachments.
to promote the eruption of the permanent teeth - Clear the Eruption Pathway: Remove all the
include extraction of deciduous teeth as well obstacles to eruption including deciduous teeth,

as removal of bone and supernumerary teeth supernumerary teeth, and bone.
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. Bone near the CEJ: Carefu”y remove all 11. Discacciati JA, de Souza EL, Costa SC, Sander HH, Barros Vde

. . . . . l AT i ical ion: etiol
055e0US tissue |mped|ng eruptlon with hand M, Vas?oncel 95 W nvasive cervical resorption: etiology,
diagnosis, classification and treatment. ] Contemp Dent Pract

instruments. 2012;13(5):723-728.
) ] ) 12. Lukinmaa PL, Jensen BL, Thesleff I, Andreasen JO, Kreiborg
- Well DeSIQned Mechanics: An OBS with a 3D S. Histological observations of teeth and peridental tissues in
lever arm is recommended cleidocranial dysplasia imply increased activity of odontogenic

epithelium and abnormal bone remodeling. J Craniofac Genet
Dev Biol 1995;15:212-221.
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Clinical tips for stress-free 2x4 Treatment

Early orthodontic treatment is commonly requested in pediatric dentistry (pedodontic) practices. A
conventional 2x4 fixed appliance (two molars and four incisors) is one of the most frequently selected
treatment options for correcting anterior crossbites and esthetic problems in the mixed dentition stage.
Although the 2x4 appliance is very effective for minor crowding and arch length issues, patients often
complain about soft tissue irritation. There are frequent emergency appointments because wires are
displaced. This article shares two clinical tips to address these common problems.

First, soft tissue irritation of the buccal mucosa can be reduced by moving the molar tube mesially on
the first molar or bonding it on the primary second molar (Fig. 7). Moving the tube forward decreases the
length of the unsupported buccal segments of the archwire, resulting in less irritation and dislodgment of
the archwire, particularly when the patient chews a large bolus of relatively rigid food. This is a common
problem, particularly for highly flexible archwires like .014” CuNiTi (Fig. 2).

H Fig. 1: H Fig. 2:
Moving the distal tube or bracket forward to the primary A panoramic radiograph shows that a flexible archwire in the
second molar helps control irritation of the buccal mucosa buccal segment (highlighted circle) is easy to dislodge from
and decreases the length of the unsupported wire in the a tube on the first molar.

buccal segments.
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Second, wire loosening can be a problem, when the upper arch is expanded. As the maxilla is widened, the
archwire length is insufficient to remain engaged in the molar tubes. One of the solutions is to replace the
tubes on the molars with regular brackets on the second primary molars (Fig. 3). This arrangement allows the
practitioner to extend the wire beyond the bracket bilaterally and apply heat treating and bending to the
ends of the wire, to resist dislodgment even when the main archwire is .014x.025” CuNiTi (Fig. 4).

These two tips help reduce patient discomfort, decrease emergency visits to correct loose (disengaged)
wires, and prevent bracket swallowing incidents. By eliminating the common problems described, early
orthodontic treatment can be stress-free.

W Fig. 3: W Fig. 4:
Substituting a bracket on the second primary molar for the Heat treating and bending the ends of the archwire distal
first molar tube decreases the length of the unsupported to the second primary molar brackets help prevent wire
buccal segment. Increased archwire length distal to the dislodgment, and also decrease the probability that the
bracket helps reduce dislodgment of the .014x.025” CuNiTi molar bracket will be swallowed if it comes loose.
archwire.
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Severe open bite and crowding case treated
by a nhew passive self-ligating lingual bracket
with square slots

Abstract

A 19-year-8-month male presented with a Class Ill/ll asymmetric malocclusion complicated by severe crowding, anterior open bite,
lingually ectopic eruption of the maxillary lateral incisors, steep mandibular plane, and facial asymmetry. The treatment began by
using a trans-palatal arch and a mini-screw to intrude maxillary molars for a counter-clockwise rotation of the mandible. Two upper
first premolars and one lower right first premolar were extracted, and the malocclusion was treated with passive self-ligating (PSL)
lingual brackets with .018x.018” square slots. After 27 months of treatment, a dramatic improvement in both tooth alignment and
occlusal function was achieved. (Int J Orthod Implantol 2016;42:108-119)

Key words:
Lingual appliance, passive self-ligating appliance, square slot, severe crowding, open bite, asymmetric Class Ill malocclusion, mini-
screw

Introduction

Camouflaged orthodontic treatment are often requested by adult patients whose conditions indicate
orthognathic surgery but prefer non-surgical treatment. The case report presents a conservative lingual
orthodontic treatment for a skeletal open bite malocclusion with severe crowding. Satisfactory results were
achieved after 27 months of treatment.

Diagnosis

A 19-year-8-month old man presented with severe crowding and anterior open bite. This case was given a
nickname, Shark, because of his crooked teeth. The medical history revealed the patient had allergic rhinitis
combined with mouth breathing and tongue thrusting habits.

Pretreatment photographs indicate a slight mandibular shift to the left side and a straight profile (Fig. 7).
When the patient smiled, the low position of the tongue and severe anterior open bite were observed. The
intra-oral examination showed the molar relationship was Class lll on the right side and Class Il with crossbite
on the left side. The overbite was -7mm and the overjet was +3mm. In the upper arch, diastema, severe
anterior crowding with lateral incisors displaced lingually were noted. Upper left and right third molars had
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Kyoto Takemoto,
Director, E-Line Orthodontic Clinic in Tokyo, Japan (Left)

Yui Takemoto,
Lingual specialist, E-Line Orthodontic Clinic in Tokyo, Japan (Center)

Aya Takemoto,
Lingual specialist, E-Line Orthodontic Clinic in Tokyo, Japan (Right)

W Fig. 1:
Pre-treatment facial photographs indicate a slight mandibular shift to the left side and a straight profile. Intra-oral photographs
show a Class Ill/ll asymmetric malocclusion complicated by severe crowding, diastema, anterior open bite, lingually ectopic

eruption of the maxillary lateral incisors. This case was nicknamed as Shark.
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B Fig. 2: Pre-treatment radiographs and tracing:
A. panoramic radiograph
B. lateral cephalogram

C. cephalometric tracing



erupted with buccal tipping conditions. In the lower
arch, anterior and posterior crowding was observed.
2" premolars was lingually-tipping, and 1% and 2™
molars were mesially-tilting (Fig. 7).

The upper arch length discrepancy was -13mm
and -8mm for the lower arch. The upper arch was
V-shaped while the lower was ovoid-shaped.

The panoramic x-ray (Fig. 2A) revealed upper third
molars were erupted, but lower third molars were
impacted. No abnormalities were observed in the
roots or alveolar bone level. Condyle degeneration
was observed bilaterally. The lateral cephalometric
radiograph and tracing (Figs. 2B,C) indicated a skeletal
Class | relationship (SNA 77°, SNB 75°, ANB 2°) with
a steep mandibular plane angle (SN-MP 49°). The
maxillary incisors were proclined (U1-SN 114°) while
the mandibular incisors were retroclined (L1-MP 77°).
The summary of cephalometric measurements was
provided in Table 1.

Treatment Plan

Although severe skeletal open-bite and excessive
crowding indicate orthognathic surgery as an
ideal treatment option, the patient refused surgery
and preferred camouflaged lingual orthodontic
treatment instead.

Asymmetric extraction treatment with passive self-
ligating (PSL) lingual fixed brackets and intruding
mechanics were planned to close anterior open bite,

Lingual Treatment of Severe Open Bite and Crowding 1101 42

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF
SNA® 77° 77° 0°
SNB° 75° 76° 1°
ANB®° 2° 1° 1°
SN-MP° 49° 47° 2°
FMA® 40° 38° 2°
DENTAL ANALYSIS
U1 TO NA mm 5mm 3mm 2mm
U1 TO SN° 114° 104° 10°
L1 TONB mm 3mm 4 mm T mm
L1 TO MP° 77° 80° 3°
FACIAL ANALYSIS
E-LINE UL -2mm  -2mm 0mm
E-LINE LL T mm 2mm T mm

M Table 1: Cephalometric summary

relieve anterior crowding and align the dentition.
Intruding mechanics was consisted of a trans-palatal
arch (TPA) and a 1.8x8mm mini-screw (Induce MS-II°,
ORTHOLY, Japan). Upper left and right 1" premolars
and lower right 1 premolar were planned to be
extracted. In addition, extraction of upper and
lower 3 molars were scheduled before the start of
orthodontic treatment.

In the manual setup of the final occlusion, right 1+
molar was finished in the Class | occlusion, while
left 1°* molar was finished in the Class Il relationship
after inter-proximal reduction (IPR) therapy. Setup
models were also used for the indirect bonding of
the lingual brackets (Fig. 3).*
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B Fig. 3: Manual setup for indirect bonding of lingual brackets. Note: The main archwire is straight without mushroom bends.

Treatment Progress

A TPA was attached, and a mini-screw (Induce MS-II",
1.8x8mm, ORTHOLY, Japan) was inserted Tmm away
from the mid-palatal suture to intrude the upper
molars Fig 4.

In the 4™ month of treatment, the TPA was removed.
A full fixed, .018x.018" square slot, Alias® PSL lingual
appliance (Ormco, Glendora, CA) was then bonded
with an indirect bonding technique on both arches.
Levelling was initiated by using .013" CuNiTi wires
on both arches. To make space for upper central
incisors, a NiTi coil spring was inserted between the
upper lateral incisors (Fig. 5).

In the 6™ month, a bracket was bonded on the upper
right central incisor. On the lower arch, a .016x.016"
CuNiTi wire was used to continue levelling.

In the 8" month, a .016” CuNiTi wire was used on the
upper arch Fig 6.

In the 11" month, a .016x.016" CuNiTi wire was
used on the upper arch for continued levelling. A
.018x.018" CuNiTi wire was used on the lower arch to
start the establishment of torque.

In the 14" month, .018x.018" stainless steel wires
were used on the lower arches for space closure.
Up and down elastics were started on the anterior
segment.

In the 16" month, a .018x.018” CuNiTi wire was used
on the upper arch to continue torque establishment.

In the 19" month, a .0175x.0175” TMA wire was used
on the lower arch for detailing.
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W Fig. 4:
The drawing illustrates the intrusive forces generated by power chains applied from the molar bars of TPA to the mini-screw.

W Fig. 5
Left: The maxillary first premolars were extracted to relieve anterior crowding.

Right: A .013” CuNiTi wire was engaged in the maxillary arch. Power chains were used on two central incisors to close the

diastema space. A NiTi coil spring was inserted between two lateral incisors to create space for central incisors. Two

power chains were used from right and left maxillary canines respectively to the loops of the main archwire to distalize
the canines.
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H Fig. 6:
.016 Cu-NiTi was engaged in the maxillary arch. A NiTi coil
spring was inserted between right central incisor and left
lateral incisor to keep the space for left central incisor. A
power chain was hooked between two central incisors to
align left central incisor.

"

0182 CuNiTi V% € 01752 TMA

In the 21°* month, a .0175x.0175"” TMA wire was used
for detailing on the upper arch.

After 27 months of active treatment, all appliances
were removed. Figs. 7, 8 included intra-oral
photographs documenting the entire treatment
sequence.

Retention

Clear retainers were delivered on both arches initially
after debonding. 6 months later, clear retainers were
replaced by a QCM (Quick-Change-Methods) retainer
on the upper arch and a spring retainer on the lower
arch.

i \ ' .,

I..-,._.

W Fig. 7:

The maxillary occlusal view of the treatment sequence (upper left to lower right). The appliance or archwire is shown in the

black box in the lower center of each photograph.
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0162 CuNiTi &=

-

M Fig. 8:

The mandibular occlusal view of the treatment sequences (upper left to lower right). The archwire is indicated in the black box

in the upper center of each photograph.

Treatment Results

Dramatic improvement in alignment and occlusal
functions can be observed in the extra-oral and
intra-oral photographs (Fig. 9). Further post-
treatment documentation is provided with a post-
treatment radiograph, cephalometric tracing (Fig.
10) and a summary of cephalometric measurements
(Table 1). Superimposed tracings (Fig. 17) indicate no
skeletal growth. The mandible has been counter-
clockwise rotated. The maxillary incisors have been
retracted, extruded and uprighted. The mandibular
incisors have been protruded, extruded and flared.
The overjet has been improved from 6mm to Omm,
and overbite has been improved from -7mm to
3mm. The lower lip has been protruded.

Satisfactory results were achieved with a Class |l

relationship on the left, and a Class | occlusion on
the right. Both upper and lower midlines coincide
(Fig. 9).

Discussion

Severe crowding and anterior open bite commonly
indicates surgical treatment. However, when
conservative camouflaged orthodontic treatment
was requested, applying intrusive forces to posterior
teeth and planned extractions with a PSL appliance
are possible options to close open bite, relieve
crowding and align the dentitions. In this case as the
mandible was rotated backwards and downward by
the intruding mechanics from TPA and miniscrews,
lingual orthodontic treatment could then further
relieve the crowding and achieve alignment. The
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H Fig. 9:

Post-treatment facial and intra-oral photographs show satisfactory results were achieved with a Class Il relationship on the left,
and a Class | occlusion on the right. Both upper and lower midlines coincide.

intruding mechanics were consisted by connecting both left and right maxillary molars with a TPA and
molar bars. Furthermore a power chain was attached from the molar bars to a mini-screw, placed Tmm away
from the mid-palatal suture to intrude the maxillary molars. By superimposition, the maxillary molars were
impacted by 1.5mm (Fig. 17). As the maxillary molars were intruded and moved mesially, the mandible was
slightly rotated in a counter-clockwise direction. Up and down elastics were used to help increase the depth
of the anterior bite.

Due to the lower midline shift to the left, a Class Il molar relationship was found on the left side. Asymmetric
extraction by extracting the maxillary left and right premolars and the mandibular right premolar only was
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W Fig. 11:
Cephalometric tracing documents the dental and skeletal changes during treatment. The pre-treatment (black) and post-

treatment (red) are superimposed on the anterior cranial base (left), and on the stable landmarks of the maxilla (upper right),
and mandible (lower right).The mandible has been counter-clockwise rotated. The maxillary incisors have been retracted,

extruded and uprighted. The mandibular incisors have been protruded, extruded and flared.
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planned, and left side class Il finish was intentionally
designed for midline-correction and mandible shift.

From the computed tomography (CT) view (Fig. 12),
the maxillary left sinus was large, and the canine
root was hitting the cortical bone, making distal root
tipping difficult to achieve. It was decided to keep
the maxillary left canine root mesially inclined.

Lingual orthodontic treatment has been considered
one of the more aesthetic treatment options.
However, a major drawback, that the ligation is
often complex, time consuming and technique
sensitive, has deterred many clinicians. Furthermore
the difficulty in controlling rotation and torque of
teeth and irritation are common critiques of lingual
treatment.

The indirect bonding technique and a smaller
bracket profile make the operation more efficient
and easier to maneuver and increase patient
comfort.

In addition, this new straight wire PSL system allows
for full-size engagement of high-tech, soft, fine wires
which can provide lighter forces than traditional
rectangular slot brackets, due to its smaller bracket
profile and square slot design. These features also
indicate less play between the slot and wire and
more precise tooth control (Fig 13)."”

Mushroom arch wires, typically used in conventional
lingual orthodontic treatment, have been replaced
by straight wires in recent years. In this lingual
straight wire system, the operation is simplified
and more consistent due to the elimination of
complicated wire bending.*’

Conclusions

TPA and mini-screws are effective to intrude
posterior molars and close anterior open bite.
Planned asymmetric extractions can relieve severe
crowding while preventing further mandibular shift

W Fig. 12:

The maxillary left canine was left distally inclined. However the CT indicates the maxillary left sinus was large, and the tooth root
hit the cortical bone. Therefore, tooth root control was deemed impossible.




W Fig. 13:

The .018x.018" slot PSL bracket has less play between the slot and the wire. The force of the wire can be applied more precisely,
and tooth control can be performed with appropriate orthodontic forces.

to one side and achieve satisfactory camouflaged
treatment results. Conventional lingual orthodontic
treatment is often critiqued as uncomfortable, time
consuming and skill sensitive. However, this new
PSL lingual bracket's smaller profile and square
slot can increase patient comfort and minimise
friction. Full size engagement of archwires provides
precise control of rotation and torque and improve
efficiency. The straight wire feature, furthermore,
makes the operation easier to manage due to the
elimination of complicated wire bending.
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Your Practice. Our Priority.

LINGUAL STRAIGHT WIRE BY

ALIAS

LINGUAL BRACKET SYSTEM

Designed with Drs. Giuseppe Scuzzo and Kyoto Takemoto

THE WORLD'S FIRST SELF-LIGATING SQUARE SLOT BRACKET
Simplicity | Efficiency | Comfort

Developed through collaboration with world-renowned lingual leaders, Drs. Giuseppe Scuzzo and Kyoto Takemoto,
Alias combines lingual straight wire mechanics with a square slot to simplify treatment and enhance torque and

rotational control.

Dr. Giuseppe Scuzzo Dr. Kyoto Takemoto

.018 X .018 SQUARE ARCHWIRE SLOT

The patented .018 x .018 square passive self-ligating slot and enhanced Straight Wire sliding mechanics
improve rotational and torque control for faster leveling and aligning. Lingual brackets using the .018 x .025

slot have more play, thus less torque control, versus Alias.”

3rd-order play between square
and rectangular slots and
different sizes of archwires.

.018"x .018"square slots and
different sizes of archwires.

Square slot .016" x .016" wire 017" x .017" wire .0175" x .0175" wire Upper Anterior .016" x .016" wire 017" x .017" wire .0175" x .0175" wire
.018" x .018" ~7-8° play ~3-4° play ~1-2° play .018" x .018" ~q_o0 ~nq0 ~nq0
(1.5mm wide) 1-2° play 0-1° play 0-1° play
Rectangle slot .016" x .022" wire .017" x..022" wire .017" x .025" wire
Lower Anterior .016" x .016" wire 017" x.017" wire .0175" x .0175" wire
018" x .025" ~5-6° play ~2-3° play ~2-3° play
.018" x.018" ~o_no ~4_90 ~0_1°
(1.2mm wide) 2-3° play 1-2° play 0-1° play
Square slot Rectangular slot
.018" x .018" slot .018" x.025" slot

Rotation control with a round or square
wire is more effective with a square slot.

Tipping control: square slot = rectangular slot
Rotation control: square slot superior to rectangular slot

* G. Scuzzo, MD, DDS, K. Takemoto, DDS, PHD, Y. Takemoto, DDS, G. Scuzzo, DDS, L. Lombardo, DDS. “A New Self-Ligating Lingual Bracket with Square Slots”,
Journal of Clinical Orthodontics, Volume XLV, No. 12 (2011): 682 - 683.
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Feedback from the 2015 Beethoven
International Workshop

This workshop is a turning point for me, not only learning new techniques and philosophises in
diagnosis, treatment planning and the use new tools to help with the treatment but how sharing
knowledge, teaching skills and humbleness are the tools for a successful teacher which | found in the
person of Chris Chang. Moreover, a wonderful committed team was supporting and helping all the
way through the workshop.

Two days felt like a couple of hours with the amount of
knowledge shared from both Chris and John Lin and |
seriously would have liked to stay for longer. Maybe that
is the only critique is that it was not long enough and it
will never be long enough when learning from these two
professional orthodontists.

Last but not least, Dr. Rungsi revealed the secret of how
to present your work in a very bright, new and exciting
way so the audiences can communicate and understand
your thoughts and achievements in an easy way.

Regards,

@; fi%r}«)’m/( %/ G/z)/f//(/é(({yf

iSmile Dental Clinic, Australia

It's an information-explosion era nowadays, but
Albert Einstein once said: “The only source of Knowledge is
experience.”

It is surely a big step forward in my professional life
after my visit to Dr. Chang’s office in Taiwan. Even
though you can receive Dr. Chris Chang’s teaching
shared on Youtube, Facebook, in Journals, eBooks
or by other online resources, | believe the most
effective way of learning is to see and listen to his
lecture as well as to operate in person to soak up his experiences.

| sincerely recommend my colleagues to make a visit and experience things he shared in
person. I'm sure it will help you leap forward in your professional career just like me.

Best regards,

%}fmm/ @( y Argentina
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FEEDBACK FROM THE WORLD 1101 42

Dear Dr. Chris Chang:

| had the pleasure of attending Dr. Chris Chang’s
Course from 1°-4™ December 2015. My interest in the
programme was purely from a surgical perspective
but Dr. Chang's orthodontic lecture content was very
informative and easy to follow. | learnt a lot. Lectures
from Dr. John Lin were also excellent. Lecture
content was up to date, state of the art and honest.

After the lectures, organized social events certainly added to the fun and enjoyment of the course.
In addition, friendly assistance from Chris’s staff, when needed, highlighted how well organized the
Beethoven International Workshop was.

| would thoroughly recommend this course for BOTH specialist orthodontists and GP’s who practice
orthodontics.

With my appreciation and best regards,

@; Q%(:{l/( W/{/}/é/z, y Dental Surgeon, Perth, Western Australia
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Dental Products —ssential Kit

Double Retractors

Double Retractors x2, Black Board x2

The double-end design creates an extended handle and
allows for firm grasp. The new and improved material is more
durable and resilient. The light shape provides the most esthetic
aid in intra-oral photography.

Stainless Steel Mirror

Size : L (Recommanded), M, S

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

Bite Turbo 2.0

Handle x1, BT molds x6, BT longer molds x6, Button molds x6

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

] info@newtonsa.com.tw
NWZ i 4 http://www.orthobonescrew.com



OrthoBoneScrew Super Set

Crgated by Dr. Chrns Chang, OrthpBgneScrew(OBS) is made m
of medical grade, stainless steel and is highly praised by doctors
for its simplistic design, low failure rate and excellent quality.

Beethoven's OBS super set is your must-have secret weapon to
provide a consistent traction force in a minimally invasive 3 o
approach. % _SGS
Smooth Mushroom Head
For comfort & retention of g, 0
%

elastic chain % _SGS

-way Rectangular Holes
For lever arm to solve ﬂ"E'
impacted teeth MEDICAL DEVICE

Double Neck Design &

Easy hygiene control posizeech
& extra attachment

' iii 1.5 | 1.5x8mm
OrthoBoneScrew

w

()

3

i2.0 2.0x12mm

3 2.7 | 2.0x14mm with holes
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“From this book we can gain a detailed understanding of how to utilize this ABO system for case review
and these challenging clinical cases from start to finish.”
Dr. John 9 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, VSA

“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.”  Robert S Chen, California, USA

—

A ] “Dr. Chris Chang's first interactive digital textbook is
Clinical — ground breaking and truly brilliant! ”
ant Dentistry Dr. John Freeman, California, USA

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

| —

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

“Just brilliant, amazing! Thank you for the
contribution.”

Dr. Errol Yim, Hawaii, USA

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