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Invitation to the first IAOIl annual conference

With great pleasure I'd like to invite you all to attend the first
International iAOI Symposium on December 9", 2012 in Taipei
Taiwan. This year's theme will be: “Management of soft and hard tissue
complications”. Every clinician has encountered clinical situations when
unexpected complications occur. | have invited two internationally
renowned experts and my mentors in implant dentistry, Dr. Thomas Han
from UCLA and Dr. KB Park from South Korea, who will critically examine
the cause, therapeutic technique and protocol in the treatment of soft
and hard tissue complications. My mentor in Orthodontics, Dr. John Lin,
and myself will each give a lecture on the ortho-implant connection. In
addition, six iAOI diplomate candidates are invited to present their ortho-
implant combined cases and share their lessons learned in this brand
new field. This series of explorative inquiries of orthodontic and implant
combined treatment is sure to provide inspirations to your clinical
practice. | urge your active participation in one of this year's most exciting
educational events. Be there!
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Long Term Follow Up and Management
of a Severe Class lll Open Bite Case

(A) Introduction

The patient presented with seemingly simple Class Il asymmetry with a labially block out left upper canine.
The initial treatment plan indicated traditional edgewise orthodontic appliances for better alignment. The
patient would then stay in long term follow up until the active growth period was completed and be ready
for second stage correction of the asymmetric malocclusion.

However, during the first phase of alignment of the ectopic upper canine, an open bite developed
unexpectedly, and worsened progressively. Surgical correction was planned while the mandibular growth
remained in close monitoring. The use of buccal shelf mini-screws to correct Class Il open bite was
attempted and the orthognathic surgery was avoided. Overall, the patient was treated and stayed in follow
up over 14 years.

A new modality of the treatment of Class Ill open bite, and the concepts of etiology and myofunctional
therapy of Class Ill open bite are discussed below.

(B) Case report
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Dr. John Jin-Jong Lin

MS, Marquette University
Chief Consultant of 1JOI
President of TAO ( 2000~2002 )
Author of Creative Orthodontics

B 10y2m:

Diagnosis: This is a Class Ill subdivision malocclusion case with right side molars in a Class Ill relationship and Class | relationships
for the left side molars. The upper midline was deviated to the left side due to the upper lateral incisor shifting to the
left as a result of the labially block out left upper canine. Originally the upper midline should be more to the right,
indicating the lower dental midline deviated to the left, and coinciding with the left deviated chin point.

Prognosis: After space creation for the left upper canine, the upper dentition was well aligned. Reevaluation and re-treatment
were indicated when active growth was completed. The asymmetrical skeletal and dental relationship tended to
worsen with growth.

B 10yém: | 11y4m:

Beginning of traditional edgewise orthodontic treatment. The upper canines were in good alignment.
The lower dental midline, compared to the upper dental

midline, was still slightly deviated to the left.

| 11y7m:

After 13 months of orthodontic treatment, the ectopic left upper canine was aligned, but the anterior open bite was gradually
developed. The edgewise orthodontic treatment was then stopped. The patient remained in follow-up for future re-evaluation.
The author explained to the parents and patient about possible future surgical corrections.
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IY10m

M 71y10m :

After debonding, the patient was found with an anterior open bite, and the lower dental midline was deviated to the left. Only
the left side second premolars and the posterior molars were in occlusal contact.

W 74y5m:

The anterior open bite worsened and only the posterior molars were in occlusal contact. In addition, the lower midline was
further deviated to the left, coinciding with the left deviated mandible.
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14y5m

W 10y2m - 11y10m - 14y5m :

Comparing the smiles before and right after treatment, it seemed that either the patient developed a gummy smile or his smile
became bigger.

W 17y3m:

The anterior open bite, Class Ill malocclusion, and the left deviated lower dental midline as well as the left deviated chin point
all became more severe.

Before Photoshop After Photoshop

Mimicry of Crown Lengthening

B 17y6m: Bonding for pre-surgical orthodontic treatment. B Projected outcome photo of crown lengthening by Photoshop
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W 20y5m:

The patient was ready for surgical corrections of the severe Class Ill open bite and deviated lower dental midline. After
consultation with the oral surgeon, maxillary Le Fort | surgical impaction, mandibular setback surgery and advancement

genioplasty were planned.

- The projected satisfactory outcome of crown lengthening indicated that the gummy smile could be
resolved without the Le Fort | surgery. Instead, the severe Class lll open bite could be corrected by buccal

shelf mini-screws.

- Before surgical placement of the buccal shelf mini-screws, computed tomogram (CT) was taken to
determine the placement sites of the buccal screws.

20y9m
- The CT revealed that the thickest slope of buccal shelf was over the distobuccal corner of the right lower

2" molar, and the buccal side of the left lower 2™ molar.

- Two stainless steel buccal shelf mini-screws (2x72mm) were placed with an apically positioned flap around
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the screws. This flap could secure the mucosa apically. As such, irritation could then be prevented and the
denuded periosteum would become attached gingiva after healing.

- Lateral cephalogram showed the open bite.
- PA cephalogram showed the buccal shelf mini-screws were almost parallel with the molar roots.
- This extra-radicular placement of the screws made the distalization of the whole lower dentition possible.

- The panorex showed that the screws were placed over the buccal side of the lower left 2" molar and over
the distobuccal side of lower right 2" molar.

Before
intrusion

- Closed coil springs were used to retract the whole lower dentition distally (160z on the right side and, 120z
on the left side) for the correction of the lower midline deviation. Square elastic threads (0.26” x 0.26, Rocky
Mountain, Co.) were tied from the buccal tube of lower second molars to the holes of the platform of the
stainless steel screws to intrude the lower molars, and solve the anterior open bite. No lingual holding arch
was used in the lower dentition.
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W 20y10m - 21y:

Results of 2 months of intrusion of molars and retraction of the whole lower dentition.

The Class Il malocclusion was much improved and the open bite was closed to an edge to edge relationship
in just only two months as the result of lower molar distalization and intrusion of lower molars.

'Ir--nl""ﬂ
"l.ll'.

21y

The cephalometric superimposition indicated true intrusion of the lower molars and mild
autorotation of the mandible. These changes turned the previously slightly retrognathic mandible

orthognathic. The counter-clockwise rotation of the occlusal plane facilitated the correction of the
Class Il malocclusion'.
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Molar hook in contact with screw

\i

W 21y8m: B 21y11m:
The 2 molar hook was in contact with the screw which Results of the crown lengthening procedure of the upper
prevented further retraction of the whole lower dentition. anterior teeth performed by the periodontist.
It was later ground off to continue retraction of the whole
lower arch.

W 22y5m:

Overcorrection to a deeper overbite was planned to prevent relapse of the open bite. However, the treatment had to be
terminated even though the overbite was just about Tmm due to the patient's impending military service. No significant
changes was observed in the post treatment profile. The mandible remained deviated to the left, and the gummy smile was
corrected with the crown lengthening surgery. The overjet was 2mm and overbite was Tmm. The canines and molars were in a
Class I relationship on bilateral buccal occlusion. The left side remained in a slightly open contact over left first bicuspid region.
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W 24y:
In the 1-year-and-7-month follow up visit, the overjet was found to relapse to 0.5mm, while the overbite, despite no overcorrection
was performed, remained to be Tmm. No obvious bite opening was observed. The right buccal occlusion stayed in a solid Class |
relationship while the left side settled better. Mild open contact over the left upper canines and first premolar region were found.
The mandibular dentition relapsed horizontally and moved forward while the vertical overbite was well maintained.

(C) Case Summary

(1) Stage one treatment (Before growth completed).

This Class lll subdivision case appeared to be one with an easily treatable upper ectopic canine. After 13
months of traditional edgewise treatment, the bite opening continued worsening. Therefore, the treatment
was temporary suspended.
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14y9m

The patient was in follow up throughout the growing period. Photographic records indicated that the bite,
as well as the deviated dental midline and chin point, deteriorated progressively. At the age of 17 years and
3 months, the patient was ready for the second stage pre-surgical orthodontic treatment.

(2) Stage two treatment (Post major growth period)

The second stage orthodontic treatment was planned to prepare for subsequent surgical correction. After
re-evaluation, the use of buccal mini-screws was applied to correct the open bite malocclusion. Meanwhile,
the gummy smile was corrected by the crown lengthening procedure, instead of the Le Fort | surgery. 1 year
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and 7 months after the treatment, the occlusion slightly relapsed but the overbite was well maintained. No
open bite relapse was found despite neither tongue guard nor any myofunctional therapy was instructed.

(D) What can we learn from this case?

(7) The original orthognathic profile, and shallow overbite Class Il malocclusion gave little indication
that this would evolve into a severe Class Il open bite case. So far there is no precise indicators with
predictability of Class Ill growth. Luckily such cases with severe Class lll open bite growth, as in the
present case, are uncommon.

(2) It was advised to stop the early stage of Class lll treatment when the bite kept opening during the
treatment. Efforts to resist the vertical growth of the mandible would be difficult and futile, and
the patient would have to wear braces for a prolonged duration, leading to a series of periodontal
problems and caries. Luckily the 2™ stage treatment was delayed until the major mandibular growth
stopped. The new method of using buccal mini-screws to correct severe Class Ill open bite became
available and surgeries were avoided.

(3) This patient presented initially as a typical severe Class Ill subdivision case. Indeed, the dentition and
chin point deviated progressively to the left with growth as expected.

(4) The recent advancement of the temporary anchorage devices (TADs) can solve many traditionally
surgical Class Ill cases, as long as patients can accept the profile. Many difficult Class Ill can be treated
with conventional orthodontics with the aids of TADs.'

(5) Projected images of treatment results, utilizing digitally (ie. Photoshop) modified visuals, is an effective
tool for patient consultation, as in this present case for predicting future treatment results of crown
lengthening.

(6) Although inter-radicular placement of the buccal shelf mini-screw is technically less challenging than
the extra-radicular placement, the screw may come in contact with the roots, causing screw loosening.
Besides, the amount of distalization is limited with this method.?

(7) There are some Class Ill open bite cases with a little retrognathic mandible instead of prognathic
mandible, as in the present case. Intrusion of molars and auto-rotation of the mandible are
advantageous for open bite closure and profile improvement. 2mm x 12mm stainless steel miniscrews
with holes on the platform makes the intrusion of lower molars a very easy procedure. This type of
buccal shelf mini-screws is critical to the successful treatment of this open bite case.

(8) The author suspects that the tongue habit or breathing problem are not the main etiologies of this
type of severe Class Il open bite cases. Hence, no muscle training, ie swallowing exercise, or the use
of tongue guard or chewing gum exercise were instructed to the patient.’ The author had two other
similar cases in the past. So far the one and half years of follow up records all indicate satisfactory

stable results with no open bite relapse.
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Dear Dr. Chris Chang:

Hil I am Brian S. Lee, an Korean American practicing orthodontic treatments in South Korea.
Currently, | almost treat all of my patients with Damon system occasionally with the help of TADs.

Recently, | had found from the internet and ‘Youtube' about Taiwan Damon study group (the
beethoven dental group). | had read some of the articles that were published on the International Journal
of Orthodontics and Implantology (//OI). Most of them were very clear and easy to understand what the
authors were trying to say. To tell the truth, the articles written by the American clinicians in the Clinical
Impressions (Cl) were broad and sometimes vague to grasp what they were trying to say.

From the articles | had the sense that these Taiwanese orthodontists know what they are doing to their
patients in order to give a better facial esthetics. That is the treatment | sincerely want to provide to my
patients.

Recently, | have signed up to become a member on the iAOI website and get
more information about the orthodontic philosophy suggested by Taiwanese
clinicians.

Through the research, | have seen the book “Orthodontics” by Chris Chang,
W. Eugene Roberts (2072). | want to ask you if it is possible to buy this book. |
currently don't know where to purchase this textbook. Please let me know if
you have some of them in stock. If you have them, | will buy it by credit cards.

Thank you for your time and patience. Have a good one.

Sincerely, Brian

D.D.S in Chonnam National University
at Gwangju (South Korea)
M.S.D in Seoul National University
at Seoul (South Korea)

Ph.D in Tohoku University at Sendai (Japan)




BIEEBMALTT

REFBEMNSWWEBEREE A
- BEEE- ruaBEE  ATHERE
- BEEEF- gEsURHEY
- BMEIRSI L BREn0ERRER

. 20 2R
‘% iPad + 2E1JOI

" EEEE T AT

iPad TEEHIEA

"DamonQ |
" Advanced |
" Assistant |

MRaTaRAE — 3 —




SIMPLE WITHIN
COMPLEXITY

Just Elastics, Bite Turbo
in the Damon System!!

OCTOBER 21, 2012

Speaker
Introduction BN

Dr. Jean-René Van Becelaere

- 1945 : Bornin Lille, FRANCE
- August 1964 to 1968 : Dental School in Lille
- July 1268 : Emigration to CANADA
- 1968 to 1971 : Resuming Dental studies to get equivalence in
the University of Montreal
- 1971 : Obtained DDS
- August 1971 : Starts right away Orthodontic specialty;
Trained in the Segmented Arch Technique of Dr. Charles BURSTONE.
- March 1973 : Interrupted specialty to comply with French military
obligation.
- July 1974 : Resumed the whole Orthodontic course program ( 2 years ) .

- 1974 : Specialty in Orthodontics completed; Certificate in
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Molar Retraction in All Four Quadrants to
Correct a Class lll, Crowded Malocclusion in a
Patient with a Flat Profile

HISTORY AND ETIOLOGY

A 26 year old male patient presented for consultation
with a chief complaint of dental protrusion. He asked
for extraction treatment to reduce the perceived
protrusion. However clinical examination revealed a
relatively retrusive maxilla and straight profile, with
no sign of dental protrusion. Apparently the maxillary
incisor prominence, due to severe crowding, led to
his mistaken impression of “protrusion” (Figs. 1-3). The

preliminary diagnosis was a mild skeletal Class IlI
relationship, with dental compensation, that resulted
in flaring of the upper incisors and lingual tipping
of the lower incisors. Based on the examination and
history, the etiology of the malocclusion appeared
to be primarily genetic.

Although the arch length discrepancy was 8mm
in the lower arch and 7mm in the upper arch, a B Fig. 2: Pretreatment intraoral photographs

nonextraction treatment approach with temporary

anchorage devices (TADs) was indicated to avoid
a concave profile in the midfacial region after
extraction treatment. The patient was skeptical
about the nonextraction treatment plan but later
agreed to it on the condition of conducting a re-
evaluation in 8 to 10 months.

The patient was treated to an optimal result as
documented in Figs. 4-6. The cephalometric
and panoramic radiographs document the pre-

treatment condition and the post-treatment results

(Figs. 7-8). The cephalometric tracings before and M Fig. 3: Pretreatment study models
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Johnny JL Liaw, Director, Beauty Forever Dental Clinic (left)
W. Eugene Robert, Consultant,
International Journal of Orthodontics & Implantology (right)

after treatment are superimposed in Fig.9, and
the summary of cephalometric measurements is
provided in Table 1.

DIAGNOSIS

Skeletal:
- Skeletal Class Il (SNA 79° SNB 83° ANB -4°)
- Low mandibular plane angle (SN-MP 29°, FMA
20°)
- Facial asymmetry: no significant asymmetry was
noted

Dental:
- Bilateral molar Class lll relationship
- Class lll canine relationship on the right side
- Class I canine relationship on the left side

B Fig. 5: Posttreatment intraoral photographs o )
- Both upper lateral incisors were locked-in

palatally and were in crossbite with the lower
incisors

« The OJ was 0.5mm, and the OB was 0.5mm

« 7mm space deficiency in the upper arch

+ 8mm space deficiency in the lower arch

- Upper dental midline was shifted to the right by
2mm

- Lower dental midline was coincident with facial
midline

- Upper left third molar was present.

« Archforms: symmetrical ovoid in the maxilla;

narrow, tapering shape in the mandible

B Fig. 6: Posttreatment study models
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B Fig. 7: Pretreatment pano and ceph radiographs B Fig. 8: Posttreatment pano and ceph radiographs

B Fig. 9: Superimposed tracings
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W Fig. 10:

A bite turbo was bonded on the lingual surface of lower right lateral incisor to avoid the bracket loosening of upper right lateral

incisor.

W Fig. 11:

Two upper posterior miniscrews were installed on the day of upper initial bonding. Elastic chains were attached from the
miniscrews to upper canines for the distal movement of the buccal segment.

Facial:
- Straight profile
- Midface deficiency
- Prominent chin

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

Mandible (all three planes):

« A - P: Maintain
- Vertical: Open slightly
- Transverse: Maintain

Maxillary Dentition:
« A — P: Slight retraction to upright originally flared
upper incisors
- Vertical: Slight increase
- Transverse: Maintain

Mandibular Dentition:
« A — P: Total arch retraction
- Vertical: Intrusion of incisors
- Transverse: Maintain

Facial Esthetics:
- Maintain

The ABO Discrepancy Index (DI) was 25 as shown in

the subsequent worksheet.
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W Fig. 12:

Two segment of NiTi open coil springs were inserted on .016 x .022" NiTi archwire between bilateral upper central incisors and
upper canines to create space for aligning the locked-in upper lateral incisors. A second .016 NiTi archwire was used to align

and intrude bilateral upper lateral incisors.

SPECIFIC OBJECTIVES OF TREATMENT

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

Mandible (all three planes):
« A —P: Maintain
- Vertical: Open slightly
- Transverse: Maintain

Maxillary Dentition:
- A - P:Slight retraction to upright originally flared
upper incisors
- Vertical: Slight increase
- Transverse: Maintain

Mandibular Dentition:
« A - P: Total arch retraction

« Vertical: Intrusion of incisors
- Transverse: Maintain

Facial Esthetics:
- Maintain

TREATMENT PLAN

Nonextraction treatment was pursued with extra-
alveolar bone screw anchorage, lateral to the molars
in all four quadrants. The skeletal anchorage was
used for retraction of all posterior segments to
alleviate maxillary arch crowding and retract the
entire mandibular dentition. A bite turbo on the
lingual surface of the lower right lateral incisor
(Fig. 10) was used to facilitate correction of anterior
crossbite. Besides the TADs for canine distalization,
open coil springs were also used to create space
for the locked-in upper lateral incisors. A segment
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M Fig. 15:
Class Ill elastics were discontinued two months later, because the lower canines were not distalized efficiently.
Two miniscrews were inserted on both buccal shelves of mandible for further canine distalization.
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B Fig. 17: Further adjustment in arch form and occlusal detailing were done on .016 x .022" archwires.
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H Fig. 18: IPR was performed for reducing the black triangles.

of .016 NiTi archwire was introduced to align and
intrude the upper lateral incisors for the correction
of anterior crossbite.

APPLIANCES AND TREATMENT PROGRESS

A modified Alexander prescription was used. The slot
size of the anterior teeth (canine to canine) were 018",
and .022" for the posterior teeth. The initial archwire
for the upper arch was .016" thermal (Copper) NiTi
archwire. A bite turbo was bonded at the lingual
surface of lower right lateral incisor to avoid bracket
interference while correcting the cross-bite (Fig. 10).
Two miniscrews (OrthoBoneScrew, Newton's A, Inc.
2x12mm) were installed in the upper posterior area
(zygomatic crest) on the same day as the initial bracket
bonding (Fig. 17). Bilateral elastic chains were attached
from the miniscrews to the maxillary canines for
retraction to crearte space for the anterior tooth
alignment. One month later, a dual-archwire force
system was introduced. The .016 x .022" NiTi archwire
engaged the brackets on all the maxillary teeth, and
a "piggy-back” 016 NiTi archwire, with two segments
of NiTi open coil springs, was inserted to create space
for the blocked-out lateral incisors (Fig. 12).

Once space was opened, both upper lateral incisors
were fully engaged on a .016 Thermal NiTi archwire,
and retraction of the upper canines continued,
utilizing TAD anchorage (Fig. 73). At the same
appointment, brackets were bonded on the lower
arch, but the patient declined having two additional
miniscrews placed. Therefore, Class Ill elastics (Ram,
5/16" 4.5 0z) were prescribed to retract the lower
canines to alleviate lower anterior crowding (Fig. 74).
However, the Class Il elastics were not very efficient,
so two months later two additional miniscrews
(OrthoBoneScrew, Newton's A, Inc. 2x12mm) were
installed on the bilateral buccal shelves to retract the
lower canines (Fig. 15). The alignment of both arches
improved rapidly with four quadrants of miniscrew
anchorage. After 11 months of active treatment,
both arches were well aligned with .016 x .022" NiTi
archwires (Fig. 16). Adjustment of the archform and
detailing of the occlusion was performed with .016
x 022" SS archwires (Fig. 17). Interproximal reduction
(IPR) was performed in the anterior segments
of both arches to reduce the black triangles (Fig.
18). Following space closure and final detailing,
appliances were removed after 20 months of active
treatment.

RESULTS ACHIEVED

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

Mandible (all three planes):
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« A — P: Slight retraction with modest clockwise
rotation of the mandible

- Vertical: Opened slightly as the mandible rotated
posteriorly

- Transverse: Maintain

Maxillary Dentition:
« A - P: Maintain
- Vertical: Slight extrusion of the molars
- Transverse: Maintain

Mandibular Dentition:
« A — P: Retraction of the entire arch
- Vertical: Maintain
- Transverse: Maintain

Facial Esthetics:
- Maintain

RETENTION

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

FINAL EVALUATION OF TREATMENT

The Cast-Radiograph Evaluation score was 23
points, with most of the points reflecting problems
in marginal ridge alignment. The discrepancies in
marginal ridges resulted from the distal forces on
both arches, which retracted the buccal segments,
resulting in distal tipping of posterior teeth.
Cephalometric superimpositions demonstrated

total arch retraction of the lower dentition, so
that the upper incisors could be uprighted to
correct the patient’s perception that the maxillary
arch was “protrusive.” Overall, this challenging
skeletal and dental malocclusion was treated to
an appropriate facial and dental result with no
iatrogenic problems.

DISCUSSION

Tweed' reported that Angle used the E-arch
to expand a crowding dentition to achieve
a nonextraction correction of crowded
malocclusions. This approach contrasted with
Case who advocated extractions to avoid
excessive dental arch expansion.' The dominant
treatment option for crowding in the first half
of the 20™ century was Angle’s nonextraction
treatment. Tweed conducted follow up studies
of of his patients and found some relapses,
so he retreated these cases with premolar
extraction to avoid over-expansion of the arches
and excessive mandibular incisor protrusion.
Overall, the corrections were much more stable.
Tweed later published his findings to explain the
importance of Frankfort-mandibular incisor angle
(FMIA) in orthodontic diagnosis and treatment
planning.”® In that study he closely analyzed the
cephalograms of winners from a beauty pageant.
He found out that the FH plane, the long axis
of the lower incisors, and the mandibular plane
angle formed a triangle, which is commonly
known as the “Tweed triangle.” He concluded the
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CEPHALOMETRIC

SKELETAL ANALYSIS

PRE-Tx  POST-Tx DIFF.
SNA® 79° 79° 0°
SNB® 83° 81° 2°
ANB® -4° -2° 2°
SN-MP® 29° 29° 0°
FMA® 25° 27° 2°
DENTAL ANALYSIS
U1 TONA mm 2 mm 3mm T mm
U1 TO SN°® 118° 112° 6°
LT TONB mm 2mm 0mm 2mm
L1 TO MP® 89° 83° 6°
FACIAL ANALYSIS
E-LINE UL -3 mm -5 mm 2 mm
E-LINE LL -Tmm -2mm T mm

M Table. Cephalometric summary

FMIA of these “good looking ladies” was above 65
degrees. Hence, Tweed set his treatment goal to
achieve an FMIA above 65 degrees. He removed four
bicuspids to make room for incisor retraction, and to
achieve balance for lower face esthetics. However,
following the “rule of numbers” blindly may lead to a
dished in face in some cases. So consideration of the
profile is important when reviewing the numbers on
cephalometric analyses.

Considering the profile of this patient (Fig. 1),
extraction treatment may result in unacceptable
midface deficiency (“dishedin”).*® Hence, a
nonextraction treatment plan was indicated.

However, the marked crowding in each arch
precluded conventional non-extraction treatment
because it would produce excessive expansion
of the arch and/or proclination of incisors. Such
compromises may predispose the patient to relapse.
The rationale for the nonextraction modality in the
current patient was to alleviate anterior crowding by
distal movement (retraction) of the entire dentition.
Such an approach can avoid flaring of the incisors
and over-expansion of the intercanine width.° In
effect, the corrected dentition can be aligned over
the apical base of bone. Three-year post-treatment
records of the present patient show satisfactory
stability (Figs 19, 20).

One of the major limiting factors for total arch
distalization is the posterior limit of the alveolar
process. The distal boundaries are formed by the
maxillary tuberosity, and the mandibular accending
ramus with its over-lying soft tissue. For maxillary
dental arch retraction, Sugawara suggested that
the average amount of upper molar distalization is
3.78mm at the crown level and 3.2mm at the root
level.” However, attempts to translate mandibular
molars distally have been less successful: 3.5mm at
crown level and 1.8mms at root apex level.’ Thus,
there is more of a tendency for mandibular molars
to tip rather than be translated distally. Root distal
bends in the mandibular archwire or repositioning
of molar brackets for a root distal moment may be
indicated for patients undergoing retraction of the
entire mandibular arch.
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Because of the limitations in the average amount
of molar retraction that can be achieved with TAD
anchorage, clinicians should inform patients that a
re-evaluation will be conducted at 8 to 10 months
after the start of the treatment to decide on the final
treatment plan. If the initial nonextraction treatment
is unsatisfactory, the treatment plan can be modified
into an extraction approach. Furthermore, there
may be complaints of discomfort as periodontal
tissue builds-up distal to the terminal molars, and
periodontal surgery may be necessary to reduce the
amount of gingival tissue in the direction of tooth
movement.

CONCLUSION

Total arch distalization with TADs provides a
valuable treatment option for patients with severe
crowding and a straight profile. By increasing the
arch circumference, crowded teeth can be aligned
over the apical base of bone, and this nonextraction
approach helps avoid the dished-in midface that
commonly occurs with extraction treatment.

ACKNOWLEDGMENT

Thanks to Ms. Tzu Han Huang for proofreading this
article.

REFERENCES

1. Sabri R. Treatment of a severe arch-length deficiency with
anteroposterior and transverse expansion: long-term stability.
Am J Orthod Dentofacial Orthop 2012;137(3): 401-11.

eo

B Fig. 20: Three years posttreatment intraoral photographs

2. Erdine AE, Nanda RS, Dandajena TC. Profile changes of
patients treated with and without premolar extractions. Am J
Orthod Dentofacial Orthop 2007;132(3):324-31.

3. Konstantonis D. The impact of extraction vs nonextraction
treatment on soft tissue changes in Class I borderline
malocclusions. Angle Orthod 2012;82(2):209-17.

4. Kyung SH, Lee JY, Shin JW, Hong C, Dietz V, Gianelly AA
Distalization of the entire maxillary arch in an adult. Am J
Orthod Dentotacial Orthop 2009;135(4 Suppl):5123-32.

5. Kook YA, Kim SH. Treatment of Class III relapse due to late
mandibular growth using miniscrew anchorage. J Clin Orthod
2008;42(7):400-11.

6. Paik CH, Nagasaka S, Hirashita A. Class III nonextraction

treatment with miniscrew anchorage. J Clin Orthod 2006;40
(8):480-4.

7. Weisner SM. Treatment of a skeletal Class III malocclusion




Molar Retraction in all Four Quadrants to Correct a Class 11, Crowded Malocclusion in a Patient with a Flat Profile  1JO1 27

with mandibular asymmetry using a single miniscrew. J Clin

Orthod 2009;43(5):335-41.

8. Yamada K, Kuroda S, Deguchi T, Takano-Yamamoto T,
Yamashiro T. Distal movement of maxillary molars using
miniscrew anchorage in the buccal interradicular region. Angle

Orthod 2009;79(1):78-84.

9. Yanagita T, Kuroda S, Takano-Yamamoto T, Yamashiro T
Class IIT malocclusion with complex problems of lateral open
bite and severe crowding successfully treated with miniscrew
anchorage and lingual orthodontic brackets. Am J Orthod
Dentofacial Orthop 2011;139(5):679-89.

10. Jung MH, Kim TW. Biomechanical considerations in
treatment with miniscrew anchorage. Part 1: the sagittal plane.
J Clin Orthod 2008; 42(2): 79-83.

11. Jeon JM, Yu HS, Baik HS, Lee JS. En-masse distalization with

miniscrew anchorage in Class IT nonextraction treatment. J
Clin Orthod 2006;40(8):472-6.

12. Gracco A, Luca L, Siciliani G. Molar distalization with skeletal
anchorage. Aust Orthod J 2007;23(2):147-52.

13. Sugawara J, Kanzaki R, Takahashi I, Nagasaka H, Nanda R.
Distal movement of maxillary molars in nongrowing patients
with the skeletal anchorage system. Am J Orthod Dentofacial
Orthop 2006;129(6):723-33.

14. Sugawara J, Daimaruya T, Umemori M, Nagasaka H, Takahashi
I, Kawamura H, Mitani H. Distal movement of mandibular

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




1JO1'27 iAOI CASE REPORT

ABO 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) 1 pt. per mm. per tooth =

OVERBITE

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

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

L0 |

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

N

Total =

CROWDING (only one arch)

1 -3 mm. = 1 pt.

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 4 pts.

> 7 mm. = 7 pts.

OCCLUSION

Class I to end on 0 pts.

EndonClass [Tor Il = 2 pts. per side pts

Full Class II or 11T = 4 pts. per side

Beyond Class ITor IIT = 1 pt. per mm. pts.
additional

LINGUAL POSTERIOR X-BITE

1 pt. per tooth

Total

BUCCAL POSTERIOR X-BITE

2 pts. per tooth

CEPHALOMETRICS

ANB > 6° or < -2°

Each degree <-2° 2

Each degree > 6°

SN-MP
> 38°

Each degree > 38°
< 26°

Each degree < 26°

1 to MP > 99°
Each degree > 99°

Total

x1pt. =

x1pt. =

X 2 pts. =

x 1pt. =

x1pt =

L o |
=

(See Instructions)

4 pts.

2 pts.

1 pt.

1 pt.

Total = E

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 = E
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Occlusal Contacts

It A

Cast-Radiograph Evaluation

Case # 2 Patient

Total Score: 23

Alignment/Rotations

R nx L L e R

1 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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Orthodontic and Implant Treatment for Severe
Crowding Complicated by Missing Molars

HISTORY AND ETIOLOGY

A 33-year-old female was referred by her dentist
for orthodontic consultation to evaluate her Class
[l Division 2, mutilated dentition (Fig. 7). Bilateral
miniscrews were evident in the infrazygomatic
crest areas, that had been placed by her dentist,
prior to the decision to send the patient for
specialty evaluation. The patient’s chief concern

was an irregular dentition, with two missing teeth
in the lower left posterior area (Figs. 1-2). No other
contributing medical or dental history was reported.

Following 3 years and 11 months of orthodontic
treatment, the crowding was relieved and the
edentulous space was reduced from 14 to 8mm. As
documented in Figs. 3-4, the patient was treated
to an acceptable result and the residual space was
restored with a single implant-supported prosthesis.
Radiographic documentation of the pretreatment

condition and the posttreatment result is provided

in Figs. 5-6, respectively. Cephalometric data m Fig. 2: Pretreatment study models

is presented in Table 1, and Fig. 7 shows the

superimposed cephalometric tracings.
Class Il molar relationship, 2mm on the right
side, no first molar interocclusal relationship on
the left side

Skeletal: OJ 1Tmm; OB 6mm
Skeletal Class Il (SNA 79°, SNB 74°, ANB 5°)

High mandibular plane angle (SN-MP 38°, FMA 31°)

DIAGNOSIS

Upper midline was shifted 4mm to the left of
the facial midline
Dental: Teeth *10 and *29 blocked-in
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Dr. Shu Ping Tseng, Lecturer, Beethoven Orthodontic Course (left)
Dr. Chris Chang, Director, Beethoven Orthodontic Center (middle)
Dr. Eugene W. Roberts, Consultant, News and Trends in Orthodontics (right)

SPECIFIC OBJECTIVES OF TREATMENT

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

- Transverse: Maintain
Maxillary Dentition
- A - P: Align block-in tooth *10, flare central
incisors
- Vertical: Incisor intrusion
- Transverse: Relieve crowding and midline
correction
Mandibular Dentition
« A - P: Decrease width of the edentulous distance
- Vertical: Incisor intrusion
- Transverse: Correct tooth *29 buccal crossbite

Facial Esthetics: Maintain

B Fig. 4: Posttreatment study models

TREATMENT PLAN
Both maxillary first premolars were extracted and
Teeth 19 and 20 missing canines were retracted to create space to correct the
Lower left third molar is partially erupted. block-in left lateral incisor and the midline deviation.
ABO Discrepancy Index = 18 For the lower arch, the patient refused extraction
Facial: treatment. So tooth 18 was moved mesially to
Straight profile reduce the width of the edentulous space, due to
Competent, slightly retrusive lips the loss of teeth 19 and *20. Space closure retracted

the mandibular left canine and first premolar,
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B Fig. 5: Pretreatment pano and ceph radiographs B Fig. 6: Posttreatment pano and ceph radiographs
resulting in enough space to relieve lower arch CEPHALOMETRIC
crowding and help correct the midline discrepancy. SKELETAL ANALYSIS
PRE-Tx  POST-Tx  DIFF.
SNA® 79° 79° 0°
APPLIANCES AND TREATMENT PROGRESS i —_ e 5
022" Damon 3MX brackets (Ormco) were selected. ANB® 5o 5o 0°
The archwire sequence was .014 CuNiTi, .014x.025 SN-MP® 38° 39° 1°
CuNiTi, . 017x.025 TMA and .019x.025 SS. Two mini- FMA® 37° 39° 1°
screws (2 x 12mm, OrthoBoneScrew, Newton's A, DENTAL ANALYSIS
Inc.), previously inserted in the maxilla were used U1 TONA mm s55mm -dmm 1.5 mm
to retract the maxillary canines to close extraction UT TO SN° 76° 86° 10°
space and to correct the midline. L1 TONB mm A -5 mm 2 i
L1 TO MP°® 83° 93° 10°

At the start of active treatment, one section of open FACIAL ANALYSIS

coil springs was applied between the upper left E-LINE UL e

central incisor and adjacent canine to create space E-LINE LL e <05 05

for the block-in lateral incisor; meanwhile, upper m Table 1. Cephalometric summary
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Bl Fig. 7: Superimposed tracing showed posterior teeth were elongated and anterior teeth were flared without any significant skeletal change.

M Fig. 8: Intraoral photos showed the alignment progress of tooth #10.
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canines were laced back to the miniscrews above
the first molars to control incisal flaring. After 4
months of arch expansion, tooth *10 was bonded
with a bracket and engaged on the arch wire,
and the bite was opened with bite turbos on the
posterior teeth (Fig. 8).

In the lower arch, an open coil spring was applied
between *28 and 30 to open space for the block-
in premolar. Limited progress was achieved after 8.5
months of expansion. A .014 CuNiTi wire segment
engaged tooth *29 but there was still no progress

B Fig. 10: Intraoral photos showed the force system for molar traction.

after 2 months. After that an open coil spring,
combined with the double wire technique, and
crisscross elastics corrected the alignment of 29 in 2
months (Fig. 9).

By using mini screws and coil springs, the upper

M Fig. 11: X-ray film showed third molar drifted forward spontaneously. rig ht extraction site was closed in 22 months. For
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B Fig. 13: Surgical stent

the lower left area, power chains, elastic threads
and coil springs were used to pull the second molar
forward by attaching a crimping hook on the arch
wire. It took 31 months to decrease the width of
the mandibular left edentulous area from 14mm
to 8mm (Fig. 10). Moreover, the third molar drifted
mesially spontaneously (Fig. 17), but it never erupted
into occlusion.

B Fig. 14: Bone exposed after flap elevation.

At the debonding visit, an upper clear overlay
retainer, as well as upper 2-2 and lower 3-3 fixed
retainers were delivered. A fixed retainer to maintain
space closure was cemented right after implant
placement and restoration.

IMPLANT PLACEMENT

Before surgery, a three-dimensional cone beam
computed tomography (CBCT) image was taken
to evaluate bone density, volume (H:13.6mm H x
W:5.8mm), and the anatomic structure of implant
site (Fig. 12). A surgical stent was designed to guide
the mesial-distal (M-D) position, buccal-lingual (B-L)
position and axial angulation of the surgical bur to
achieve an optimal future gingival margin (Fig. 13).

A mid-crestal incision was made with no.15 scalpel
across the edentulous area. Sulcular incisions with
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no.12 scalpel were performed on the buccal and
lingual of the adjacent teeth. After exposing the
bone with full thickness flaps, the buccal flap was
sutured on the cheek and the lingual flap was pulled
lingually with a needle holder to obtain a clear
surgical view of the implant site (Fig. 74)."

Following the implant manufacturer’s recommended
drilling and insertion protocol, a 4.0 x 11.5mm
fixture was inserted in the center of ridge with the
prescribed angulation. The fixture depth was 3mm
lower than the predicted clinical gingival margin,
guided by the stent. The healing abutment was
placed, and the flap was sutured with interrupted 5-0
nylon sutures. The positions of the teeth adjacent to
the implant were retained with a bonded retainer
made from .019X.025 stainless steel wire (Fig. 15). The
prosthesis was planned for delivery 6 months later.

PROSTHESIS FABRICATION

After six months of healing, the healing abutment
was removed and replaced with an abutment
that had a 5mm core height and 2mm cuff height
(Fig. 16: a, b). The torque ratchet was applied on
the abutment until 35 N-cm was achieved. A snap
impression with polyvinyl siloxane was fitted with
an abutment analog, and type IV dental stone was
poured to prepare a working cast (Fig. 16: ¢, d, e, f).
Verifying the inter-occlusal space from the casts
registration, suggested that trimming the abutment
or the antagonist at chairside might be necessary
to ensure an adequate inter-occlusal space. The
marginal integrity of metal coping was confirmed
with a dental explorer (Figs. 17-18). Once the finished
crown was seated, the appropriate tightness of the
contact area was confirmed with dental floss. After
clinical adjustment and verification of the fit and

M Fig. 15: lllustrations showed the surgical procedure for implant insertion.
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W Fig. 16: a,b,11° Morse taper abutment. c,d, Snap impression copping. e,f, Analog in place.

B Fig. 17: Marginal integrity of metal copping was verified with a dental explorer (buccal view).
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H Fig. 19: Final prosthesis.

tipped labially

- Vertical: molars moved mesially

« Inter-molar / Inter-canine Width: Inter-molar
width maintained and inter-canine width

increased
Mandibular Dentition

Marginal integrity of metal copping was verified with a » A-P:Maintained
dental explorer (lingual view). - Vertical: Molars elongation

W Fig. 18:

. Inter-molar / Inter-canine Width: Maintained
Facial Esthetics:
Maintained

occlusion, the definitive crown was completed and
retained with temporary cement. The screw access
hole was filled with composite resin. The crown
remover on the lingual side was trimmed off 10 days
later. The final prosthesis is shown in Fig. 19.

RETENTION

The upper fixed retainer 2-2 and the lower fixed
retainer 3-3 were bonded on every tooth. An upper
clear overlay retainer was delivered. The patient was
RESULTS ACHIEVED instructed to wear it full time for the first 6 months
Maxilla (all three planes): and nights only thereafter. Before fabrication of
. A-P- Maintained the implant supported prothesis, the edentulous
space was maintained temporarily with a .019x.025
SS wire bonded on the adjacent teeth (Fig. 15f). The

patient was instructed in proper home hygiene for

- Vertical: Maintained

- Transverse: Maintained
Mandible (all three planes):

. A - P Maintained maintenance of the retainers.

- Vertical: Maintained

- Transverse: Maintained

FINAL EVALUATION OF TREATMENT

The Cast-Radiograph Evaluation was scored at 24

Maxillary Dentition
- A - P: Tooth 10 optimally aligned, incisors
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points which was considered to be a board quality
result. The major discrepancies were problems
in alignment/rotation (7 points), marginal ridge
discrepancy (5 points) and occlusal relationships (4
points). The lower midline was shifted 2mm to the
left, resulting in a left side Class Il canine relationship.
The OB and OJ were ideal. The original profile was
maintained as planned.

The parallelism and stability of the implant were
good. The gingival contour of implant prosthesis
was acceptable.

Overall, there was significant improvement in both
dental alignment and occlusal relationship. The
patient was satisfied with the result.

DISCUSSION

Full dentition should be taken into consideration
for planning optimal dental treatment of complex,
mutilated malocclusions. Critical consideration

should be given to space distribution. For this
patient, orthodontic treatment prior to implant
placement and prosthesis fabrication, successfully
relieved crowding and simplified the prosthesis
fabrication (Fig. 20). In retrospect, it would have been
wise to surgically uncover the lower left third molar
to enhance its eruption during space closure of the
edentulous space, mesial to the second molar. It may
have been possible to align the third molar, thereby
providing better occlusal contact for its antagonist,
the upper left second molar. Using the retromolar
implant, anchorage method of Roberts et al.” it may
have been possible to close the entire lower left
edentulous space, but the treatment time would
have been lengthened, because mandibular molars
can be translated at a rate of only about 0.36mm per
month.

In the upper arch, lace-back ties to the miniscrews
prevented incisal flaring as space was created to
align the block-in lateral incisor. This method favored
canine retraction into the extraction spaces, and

B Fig 20:

a, Without orthodontic treatment intervention, the spaces might be filled with two implants in a crowding dentition.

b, With orthodontic treatment intervention, better long term prognosis is expected.
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improved the angulation of the upper left canine.
These efficient mechanics aligned the blocked-
in lateral incisor, uprighted the tipped canine and
closed the first bicuspid extraction spaces in only 7
months (Fig. 8).

Extraction of lower right second premolar was
recommended to facilitate treatment, but the
patient refused that option. Non-extraction therapy
in the lower arch, combined with the use of coil
springs to open space for tooth *29, was ineffective.
However, significant progress was observed when
cross-elastics and the double wire technique were
also applied (Fig. 27). It took only 3 months to bring
the block-in premolar into the arch. As expected, the
lower midline was shifted to the left, and the canine
relationship ended up being Class Il (Fig. 22). This
was considered an optimal result considering the
restraints imposed by the patient.

In order to move teeth 17 and 18 mesially, a
crimping hook was applied to the arch wire in
front of 18. The position of the hook changed
progressively, and a power chain as well as coil
springs were applied between tooth *18 and
the hook, for force delivery (Fig. 70). As previously
mentioned, space closure with the retromolar
implant method” was considered, but the extended
treatment time was undesirable; the original space
was about 15mm wide, which would have required
about 45 months to close the space. However, the
treatment option chosen required 47 months of
treatment, in addition to an implant-supported
prosthesis. In retrospect, the space closure approach
was a viable option, particularly if the lower left

W Fig. 21:

The accessary wire was tied over the main wire and brackets
with O-rings.

W Fig. 22:

The lower midline and occlusion of left side were compromised .

B Fig. 23:

Malposed tube resulted in tipback molar, which might
interfere with the protraction.

third molar could have been aligned to serve as an
antagonist to the upper left second molar.

Treatment time is an important consideration in
planning the management of large edentulous

spaces, if the treatment requires protraction of
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mandibular molars. Roberts® describes the bone
physiology of 2" and 3 mandibular molars
protracted into the space of a missing 1°' molar.
The relatively flat roots of the molars move through
the center of the alveolar by resorbing primarily
trabecular bone on the mesial surface and forming
cortical bone on the distal surface of each root. For
the first few millimeters of tooth movement, the
molars move rapidly. However, when the trailing
root engages the cortical bone formed by the
leading root, the rate of molar protraction decreases.
In addition to factors related to bone physiology,
the incorrect orientation of the molar tube may
lead to tip-back of the 2™ molar, which apparently
contributed to the slow tooth movement for the
present patient (Fig. 23). As a precaution, one should
pay attention to the precise bonding or banding
position of the buccal bracket. In the 47" month of
active treatment, the present patient asked to stop
the protraction process and restore the remaining
space with a dental implant.

Misch® suggests that when mesiodistal space
in molar area is 14mm, two implants with 4mm
diameter is recommended (Table 2). However, when
the full dentition was considered, teeth alignment
and space redistribution by orthodontic treatment
before placing the implant-supported prosthesis
provided a more comprehensive treatment with
a better prognosis (Fig. 20). After orthodontic
treatment, a three-unit bridge or a single implant
was suggested for filling up the remaining 8mm of
space.

For better oral hygiene access and preservation of
adjacent natural teeth, the patient chose to have
a single implant to restore the dentition (Table 3)."
Priest reported a 97% success rate of a posterior
single tooth in a 10-year follow-up study. More
importantly, no adjacent teeth serving as abutments
would subsequently be lost due to endodontic
failure.®

M-D dimension (mm) Implant Diameter

Disadvantages of Fixed Partial Dentures

7 4 mm

8~12 5mm

Gain additional space,then

12~14
place 2x4 mm
j 14 2x4 mm
15 1x4 mm, 1x5 mm
16 2x5mm

1. Mean life span often 10~15 years

2. Caries and endodontic failure of abutment
teeth most common complication

3. Increased plaque retention of pontic increased
caries and periodontal disease risk

4. Damage to healthy teeth

5. Failure of prosthesis related to loss of abutment teeth (8%
~18% within 10 years) 6. Fracture (porcelain, tooth)

7. Esthetics (anterior regions)

8. Uncemented restoration

M Table.2 Molar replacement

W Table.3 Disadvantages of Fixed Partial Denture
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A natural premolar tooth root is 4.2mm in diameter
at 2mm below the cementoenamel junction (CE)).
Therefore, the most common implant diameter
is about 4mm at the crest module. This allows for
approximately 1.5mm of bone on the proximal
surfaces adjacent to natural teeth when the
mesiodistal space is 7mm or greater.’ The minimum
implant length selected for posterior teeth is usually
9mm, and the longest length is at least 2mm less
than the available bone height.” After verification
with three-dimensional imaging, the available bone
volume for the present patient was 5.8 in width

W Fig. 24:

Compromised emerging profile of final prosthesis due to
the lingual position of implant placement.

and 13.6mm in height. Hence, a 4 x 11.5mm fixture
was selected (Fig. 12). For better primary stability,
preserving more buccal bone plate is indicated
(ideally 2mm thick). Thus, the implant was inserted
more lingually, which is expected to compromise
the emergence profile of the crown (Fig. 24). In
situations when primary stability of an implant
cannot be achieved due to a severe bone defect,

W Fig. 26:

Supra-gingiva margin of final prosthesis due to inadequate
depth of fixture. Yellow arrow showed the food flow on the
uneven surface.

W Fig. 25:

Ideally, the implant height is 3mm below the cervical contour
of final prosthesis.

W Fig.27:

Replacement the spur with a inlay box (green) would be a
good alternation for the the future retrive.
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or when implant placement is not possible in the
ideal location for subsequent prosthetic therapy,
ridge augmentation in a lateral direction has been
shown to be a method with high predictability and
a good success rate.” Therefore, ridge augmentation
should be considered if the implant location will be
compromised.

A well designed stent should provide guidance in
the M-D, B-L position, axial inclination, as well as
the height of implant placement. The Gargula’ and
Grunder' concepts of biologic width are Tmm of
gingiva sulcus and 2mm of junctional epithelium
and connective tissue. This 3mm of biologic width
is a critical consideration for determining the ideal
location of implant placement. implants should be
placed with at least 2mm of buccal bone thickness
and 3mm of fixture depth below the cervical
contour.""* Chang renamed it as the 2B-3D rule™
to be considered for the future prosthesis. In this
case, the implant depth was set relative to the CEJ
of adjacent teeth, instead of the more ideal cervical
contour of the final prosthesis. As such, the final
prosthesis had a supra-gingival margin (Figs. 25-26).
Although the esthetics was compromised, it was
easier to maintain with good dental hygiene. In
addition, the gingival line was uneven compared
with the adjacent teeth; this could have been
prevented by trimming the ridge to lower the bone
height before implantation.

Before prosthesis fabrication, the space was
maintained with .019X.025 stainless steel wire
bonded to the adjacent teeth during the healing
time (Fig. 15). This is particularly important for

patients where the implant site was prepared
orthodontically. Even slight relapse of the adjacent
teeth can significantly impact the success of the
subsequent implant-supported prosthesis.

The inter-arch dimension is crucial for crown design.
For a porcelain fused to metal (PFM) crown, the
ideal thickness of crown is at least 1.5mm (0.3mm
of metal and 1.2mm porcelain). When dealing with
inadequate inter-arch dimension, there are four
ways to resolve the problem: 1. trim the abutment; 2.
trim the antagonist; 3. use a screw retained crown; 4.
intrude the antagonist by orthodontic mechanics.™
For the present patient, a screw-retained crown was
used. One of the greatest challenges for a cement-
retained restoration is the removal of cement from
deep sub-gingival margins, or a flat crown profile;
however, screw loosening and porcelain fracture are
two major complications of screw retained porcelain
crown.

As mentioned above, better primary stability is
achieved when the implant was inserted more
lingually, which resulted in the flat profile of
crown. Considering the compromised crown
profile, caution should be exercised when occlusal
adjustment is needed. The suggested adjustment
protocol is as follows: reduce the contact force on
the implant, compared to natural teeth in a normal
bite; establish even contact force with natural teeth
in a heavy bite; and avoid contact with natural teeth
in lateral excursions. Furthermore, the immobility
of the implant in contrast to the mobile adjacent
teeth tends to cause food impaction and plaque
accumulation on the cervical third of crown (Fig.
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26). Thus, gentle soft tissue hygiene is advised
considering the uneven surface of soft tissue around
implant site.

Clinically bonding a spur on the lingual side provides
a convenient point of force application to seat the
crown and remove it if necessary. The lingual spur
can be removed after permanent delivery of the
prosthesis. However, if re-treatment is needed,
crown removal can be difficult. A tip to solve this
problem is to replace the spur with an inlay box as a
good alternative to provide a force application point
for removing the crown (Fig. 27).

CONCLUSION

Full mouth evaluation before any prosthesis
fabrication is necessary for patients with missing
teeth. Orthodontic treatment can correct alignment,
improve the occlusal relation, and simplify prosthesis
fabrication. Hence, the combined planning and
execution of orthodontics and implant treatment
is a progressive trend for complex malocclusions in
adults with missing teeth.
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DISCREPANCY INDEX WORKSHEET
CASE # 1 patient  Shiao-Chung Pong

ToOTAL D.I. SCORE 18
OVERJET

0 mm. (edge-to-edge) = 1 pt.
1 -3 mm. = 0 pts.
3.1 -5 mm. = 2 pts.
5.1 -7 mm. = 3 pts.
7.1 =9 mm. = 4 pts.
> 9 mm. = 5 pts.

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

OVERBITE

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

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

Lo |

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total =

Lo |

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 =

OCCILUSION

Class I to end on = 0 pts.

EndonClassITor I = 2 pts. per side pts.

Full Class II or IIT = 4 pts. per side pts,

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

EXAM YEAR 2006
ABOID# 9999

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

[ o ]

2 pts. per tooth Total =
CEPHALOMETRICS  (See Instructions)
ANB > 6° or < -2° = 4pts.
Each degree <-2° x 1pt. =
Each degree > 6° x1pt =
SN-MP
> 38° = 2pts.
Each degree > 38° x 2 pts. =
< 26° = 1pt
Each degree < 26° x1pt. =
1 to MP > 99° = 1pt
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) @2pts.=__ 2
Missing teeth (except 3" molars) 2 x 1 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 X 2 pts. =

Identify:

Total =
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Exam Year 2011 Occlusal contacts
ABO ID# 9999

Examiners will verify measurements in each parameter.

Case#| | | Patient \Shiao-Chung Pong \

Total Score: 24

Alignment / Rotation

Buccal Surface

Lingual Surface

Occlusal relationships

R o L L R R
Buccolingual Inclination
1
R Mx L L WD B

Overjet

L

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

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

. Axial Inclination (5°,8°109 0 (1) 2

. Tooth Proportion(1:0.8) 0 @ 2

2
3
4. Contact Area (50%, 40%, 30%) (0) 1 2
5
6

. Tooth to Tooth Proportion @ 1 2
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Atypical Extraction of
Adult Orthodontic Treatment

History and Etiology

A 27-years-old female was referred by her dentist
for orthodontic consultation (Fig. 7). Her chief
concern was maxillary anterior crowding and
missing mandibular teeth (Figures 2, 3). There were
no contributory medical problems. Clinical exam
indicated that the bilateral maxillary lateral incisors
were in cross-bite and mandibular left 1°" molar and

right 1°* premolar were missing (Fig. 2). The patient
was treated to an acceptable result as documented
in Figs. 4-9. The cephalometric and panoramic
radiographs document the pre-treatment conditions
(Fig. 7) and the post-treatment results (Fig. 8). The
cephalometric tracings before and after treatment
are superimposed in Fig. 9. The details for diagnosis
and treatment will be discussed below.

Diagnosis
Skeletal:
Skeletal Class | (SNA 79° SNB 77°, ANB 2°)
Mandibular plane angle (SN-MP 40°, FMA 33°)
Dental:
Right Class Il molar relationship, left Class |
canine relationship.
Maxillary bilateral cross-bite of the lateral
incisions associated with severe crowding of
~7mm (Fig. 10).
Mandibular left 1°* molar and right 1* premolar

were missing; redundant space of ~ 13mm. B Fig. 3: Pretreatment study models
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Dr. Ming-Jen Chang, Lecturer, Beethoven Orthodontic Course (left)
Dr. Chris Chang, Director, Beethoven Orthodontic Center (middle)
Dr. W. Eugene Roberts, Consultant,

International Journal of Orthodontics & Implantology (right)

Facial:

Acceptable profile with acceptable lip position.
The ABO Discrepancy Index (DI) was 24 as shown in
the subsequent worksheet.

Specific Objectives of Treatment

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

Mandible (all three planes):
« A - P: Modest expansion
- Vertical: Maintain
- Transverse: Maintain

Maxillary Dentition
« A - P: Retract incisors
- Vertical: Maintain
« Inter-molar Width: Expand to correct the
palatally displaced left 1 molar

Mandibular Dentition
+ A - P: Close edentulous spaces
- Vertical: Maintain
- Inter-molar / Inter-canine Width: Round out the
arch over the apical base of bone

Facial Esthetics: Maintain

H Fig. 6: Posttreatment study models
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B Fig.7: Pretreatment pano and ceph radiographs B Fig. 8: Posttreatment pano and ceph radiographs

‘i

a

-

B Fig. 9: Superimposed tracings showed retraction of upper & lower incisors.
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B Fig. 10: Bilateral lateral incisors cross-bite. Severe crowding about 7mm in upper arch.

Treatment Plan

Extraction treatment with a full fixed orthodontic
appliance was indicated to align and level the
maxillary dentition and close mandibular edentulous
spaces. In the initial stage of treatment, the upper
right 1° premolar was extracted to relieve maxillary
anterior crowding (Fig. 17).

Posterior bite turbos assisted in anterior cross-bite
correction. Class Il elastics were used to resolve the
sagittal occlusal discrepancy, and detail bending and
settling elastics were planned to produce the final
occlusion. The fixed appliances were removed and

W Fig. 11:

Extraction of upper right 1st premolar to
relieve upper anterior crowding.

the corrected dentition was retained with a fixed
anterior retainer in both arches: 1. maxillary right
lateral incisor to left lateral incisor, 2. mandibular
right canine to left canine, and 3. mandibular left 2™
premolar to 2" molar. Clear overlay retainers were
later delivered for both arches.

CEPHALOMETRIC

SKELETAL ANALYSIS

PRE-Tx  POST-Tx DIFF.
SNA® 79° 78° 1°
SNB® 77° 76° 1°
ANB® 2° 2° 0°
SN-MP°® 40° 39.5° 0.5°
FMA® 33° 32.5° 0.5°
DENTAL ANALYSIS
U1 TONA mm 6 mm 4 mm 2 mm
U1 TO SN°® 99° 92° 7°
LT TONB mm 6 mm 4 mm 2 mm
L1 TO MP? 90° 83.5° 6.5°
FACIAL ANALYSIS
E-LINE UL -4 mm -6 mm 2 mm
E-LINE LL -Tmm -4 mm 3mm

M Table. Cephalometric summary
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Appliances and Treatment Progress

A .022" slot Damon D3MX bracket system (Ormco)
was used. The maxillary arch was bonded with
standard torque brackets in the anterior segment,
and open coil springs were placed bilaterally
between the central incisors and canines to open
space for correction of the lateral incisors cross-bite
(Fig. 12). After three months of initial alignment and
leveling, the bilateral lateral incisors were bonded
with reversed standard torque brackets, and the
mandibular arch was bonded with high torque
brackets on canines & standard torque on incisors
(Fig. 13). The posterior bite turbos were placed on the
maxillary 1° molars to open the bite and reduce the
occlusal interference blocking the correction of the
bilateral cross-bite of the lateral incisors (Figs. 13 and
14). The initial archwires were .014 CuNiTi. Following
correction of the anterior cross-bite, an open coil
spring was placed between the maxillary central
incisors to open space for restorations.

Eight months after the initiation of treatment,
the round wires were replaced with rectangular
.014x.025 CuNiTi wires. In the same appointment,
the open coil spring already opened adequate space
between the maxillary central incisors for restoration
of normal dental morphology (Fig. 75). Four months
later, .016x.025 pre-Q archwires were used on both
maxillary and mandibular arches, and the maxillary
anterior segment was ligated with a figure-eight tie
of an .012" stainless steel ligature. Then anterior bite
turbos were placed on the palatal side of maxillary
central incisors to correct anterior deep bite (Fig. 76).

Class Il elastics were used from the upper left canine
to the lower left 2" molar to correct the midline
deviation. In the fifteenth month of treatment, the
.019x.025 pre-Q archwires were used to adjust the
torque control of anterior segments in both arches
(Fig. 177). Two months later, .019x.025 SS archwires
were placed, and closed coil springs were used to
close the mandibular arch spaces (Fig. 18). At the
finishing stage, a panoramic radiograph was taken
to evaluate bracket positions relative to the axial
inclinations of all teeth (Fig. 19). Bracket repositions
were performed as indicated. A torquing spring was
placed on the upper left canine to move the root
palatally, as the maxillary arch was leveled (Fig. 20).

After 29 months of active treatment, all appliances
were removed. Three weeks after fixed appliance
removal, a gingivectomy of maxillary incisors was
performed with diode laser to improve incisal
exposure (1:0.8) (Fig. 21). The corrected dentition
was retained with fixed anterior retainers on both
arches: 1. maxillary right lateral incisor to left lateral
incisor, 2. mandibular right canine to left canine and
3. mandibular left 2" premolar to 2™ molar. Clear
overlay retainers were delivered on both arches.

Results Achieved

Maxilla (all three planes):
« A - P: Retracted
- Vertical: Maintained
- Transverse: Maintained
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W Fig. 12:

The upper arch was bonded and

the open coil springs were placed
between bilateral central incisors and
canines.

W Fig. 13:

W Fig. 14:

The posterior bite turbos were placed
on the maxillary 1 molars to protrude
bilateral lateral incisors.

The bilateral lateral incisors were
bonded with reversed standard
torque brackets and the mandibular arch
was bonded with high torque brackets.

W Fig. 15:

The open coil spring already opened
the middle space for restoration of the
two central incisors.

W Fig. 16:

The anterior six teeth were fixed by figure-eight ligature wires. Then the
anterior bite turbos were placed on the palatal side of upper central incisors
to correct anterior deep bite.

W Fig. 17:

The .019x.025 pre-Q archwires were
used to adjust the torque control of
the anterior four teeth on both arches.

W Fig. 18:

W Fig. 19:

The panoramic radiograph was
indicated to check the root angulation.

The closed coil springs were put over
lower dentition on both sides for
closing the extraction spaces.
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B Fig. 20:

Use a torquing spring to increase palatal root torque.

Mandible (all three planes):
« A - P: Retracted
- Vertical: Maintained
- Transverse: Maintained

Maxillary Dentition
« A - P: Retracted
- Vertical: Maintained
- Inter-molar / Inter-canine Width: Maintained

Mandibular Dentition
« A - P: Retracted
- Vertical: Maintained
- Inter-molar / Inter-canine Width: Maintained

Facial Esthetics: Upper and lower lips were retracted
consistent with acceptable facial form.

Retention

The maxillary fixed retainer was bonded on all
incisors. An anterior mandibular fixed retainer
was bonded on all teeth from canine to canine.
In addition, a mandibular posterior retainer was
bonded from the 2™ premolar to 2" molar. Upper

W Fig. 21:

Post-treatment intra-oral frontal photo.

and lower clear overlay retainers were delivered. The
patient was instructed to wear them full time for the
first 6 months and nights only thereafter. The patient
was instructed in the home care and maintenance of
the retainers.

Final Evaluation of Treatment

The ABO Cast-Radiograph Evaluation score was
21 points. The major discrepancies were unevenly
marginal ridges (8 points) and occlusal contacts
(6 points).

Alignment and restorative recontouring of the upper
anterior incisors, and closure of lower extraction
spaces helped resolve the patient’s chief complaints.
The excessive spaces of the lower extraction site
was eliminated, but long-term retention will be
necessary to prevent relapse.

Overall, there was significant improvement in both
dental esthetics and occlusion. The profile was
treated to an appropriate result with no esthetic
problems.




Discussion

Stepovich' concluded that spaces of 10mm or more
can be closed in adults, but retaining the closed
spaces was difficult. In the present case, the spaces
was 13mm. As such, a fixed buccal retainer was
placed from the left second premolar to second
molar in the mandibular arch to prevent the space
from reopening.

Roberts” described the bone physiology of second
and third mandibular molars when protracted into a
missing first molar space. The relatively flat roots of
the molars move through the center of the alveolar
process by resorbing primarily trabecular bone
on the mesial surface and forming cortical bone
on the distal surface of each root. For the first few
millimeters of tooth movement, the molars move
rapidly. However, as the trailing root engages the
cortical bone formed by the leading root, the rate
of molar protraction decreases until space closure is
accomplished.

Vanarsdall and Swartz® described the common
sequelae for a missing mandibular first molar as (7)
mesially inclined second and/or third molars, (2)
distal drift of the premolars, (3) extrusion of the
maxillary molars, (4) altered gingival form with
constriction of the edentulous ridge, (5) infrabony
defect mesial to the inclined molar, (6) stepped
marginal ridges, (7) food impaction, and (8) posterior
collapse. However, the negative sequelae in the
maxillary arch are usually less severe than in the
mandibular arch. Many clinicians still believe that
when the buccolingual width of the alveolar ridge
is constricted, the second molar cannot be move
mesially. However, Roberts® has demonstrated
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that even severely atrophy extraction sites can be
closed if the teeth moved into the extraction site are
periodontally healthy.

Moreover, there might be an incomplete space
closure. For the present patient, the 13mm space
was closed in the posterior region of the mandible.
If the edentulous ridge is at least half the width of
the teeth being moved into the ridge, then the
remodeling process would probably be successful.*
However, if the edentulous ridge is less than half
the width of the tooth root, then a dehiscence in
the bone is likely to form over the labial or lingual
surfaces of the root.” When closing first molar spaces
in the mandible, young adults generate more
alveolar bone than older adult patients. Furthermore,
retention of space closure is more difficult for older
adult patient than for younger adults.

Edwards® suggested that excess gingival tissue
could be a factor associated with residual spaces
and advocated the surgical removal of any tissue
that accumulates interproximally during treatment,
as originally described by Casko et al.”

To achieve an optimal result for the present patient,
the initial step was extraction of right upper first
premolar and alignment of upper teeth. Coil springs
were used for opening spaces. Meanwhile, posterior
bite turbos facilitated the protrusion of cross-
bite teeth. Anterior bite turbos were used to solve
anterior deep bite, always in conjunction with early
light short elastics. The panoramic radiographs were

useful for checking the root angulation. To achieve
excellence finishing results, diode soft tissue laser
was applied to improve tooth proportion.
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The curvature and level of the gingival margin were
acceptable. With regard to the upper esthetic zone,
the maxillary dental midline was 1.5mm to the right
of the facial midline and the axial inclination of
right lateral incisor was too distal. The Pink & White
esthetic score worksheet listed below provides a
broad array of clinical parameters for evaluation of
patients with esthetics concerns.

The ABO CRE score was 21, with most of the
points reflecting problems in marginal ridges. If a
panoramic radiograph had been used earlier in the
treatment, bracket rebonding might have facilitated
a more complete correction of the marginal ridges
and occlusal contacts.

Conclusion

Atypical extraction is common in orthodontic
treatment of adults. Closing posterior spaces for
these patients is important because lower posterior
teeth play an important role in occlusal function,
particularly with respect to maintaining the vertical
dimension of occlusion. Axial inclination problems
are best identified with a panoramic radiograph after
leveling of both arches. Repositioning malaligned
brackets early in treatment facilitates optimal second
order alignment. The root torque spring is ideal
for controlling root angulation in the buccolingual
plane. Coil springs are very effective for opening and
closing space, as required. Early light short elastics
helped correct the midline discrepancy.

This difficult malocclusion (DI =24) was treated to

an acceptable result (CRE = 21). The patient and the
clinician were pleased with the treatment result.
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IBOI Discrepancy Index Worksheet

TOTAL D.I. SCORE

OVERJET

0 mm. (edge-to-edge) =

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

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

OVERBITE

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

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

o |

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

.0 |

Total =

CROWDING (only one arch)

1-3 mm. = 1 pt.

3.1 -5 mm. = 2 pts.

5.1 -7 mm. = 4 pts.

> 7 mm. = 7 pts.
Total =

OCCLUSION

Class I to end on = 0 pts.

EndonClassIlor III = 2 pts. per side 2 s

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

Beyond Class [T or III = 1 pt. per mm. pts.
additional
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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 2
> 38° = 2 pts.
Each degree > 38° 2 x 2 pts. = 4
< 26° = Ipt
Each degree < 26° x1pt. =
1to MP > 99° = 1pt
Each degree > 99° x 1pt. =

Total = E

OTHER  (See Instructions)

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

Missing teeth, congenital X 2 pts. =
Spacing (4 or more, per arch) x 2 pts. = 2
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 =
IMPLANT SITE

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

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

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

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

contact point (1 pt), = 7mm to contact point (2 pts) =
Bone anatomy of alveolar crest : Hav 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) =
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Occlusal Contacts

IBOI Cast-Radiograph Evaluation

Case # 1 Patient
Total Score: 21

Alignment/Rotations

Buccal Surface i

R MX L L MD R

Lingual Surface

Occlusal Relationships

R MX MD R

R MX L L MD R

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




110127

IBOI Pink & \X/hite Esthetic Score

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

1. Midline o (1)

. Incisor Curve @ 1
. Axial Inclination (5°, 82,109 (0) 1

. Tooth Proportion (1: 0.8) 0 @

N N N NN

2
3
4. Contact Area (50%, 40%, 30%) (0) 1
5
6

. Tooth to Tooth Proportion @ 1
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Implant-Orthodontic Combined Treatment:
Congenital Missing Teeth with a Unilateral Crossbite

HISTORY AND ETIOLOGY

A 23-year-11-month-old male was referred by his
dentist for orthodontic consultation (Fig. 7). His chief
concern was dental spacing and multiple teeth in
crossbite (Figs. 2-3). There was no other contributory
medical or dental history. Clinical exam indicated
multiple missing teeth in the maxilla: both lateral
incisors, right 2" premolar, and right 1 molar. The

lower right 2" premolar was also missing (Fig. 2). A
treatment plan combining orthodontics, prosthetic
implants and implant-supported prostheses
was proposed to correct the skeletal and dental
problems.

The patient was treated to the preprosthetic
finish documented in Figs. 4-6. Pretreatment and
posttreatment radiographs are illustrated in Figs. 7-8,
respectively. Superimposed cephalometric tracings
document the treatment achieved (Fig. 9). The details
for diagnosis and treatment will be discussed.

DIAGNOSIS

Skeletal:
Skeletal Class | (SNA 88° SNB 87°, ANB 1°)
Mandibular plane angle (SN-MP 31°, FMA 26°)

Dental:
Right side lingual crossbite malocclusion
associate with a functional shift.

M Fig. 3: Pretreatment study models
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Dr. Ming Chen Lee, Lecturer, Beethoven Orthodontic Course

Dr. Wen Shao Lai, Lecturer, Beethoven Orthodontic Course

Dr. Chris Chang, Founder, Beethoven Orthodontic Center

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

The overbite was 0 and overjet was -1mm on the

right side.

Severe maxillary spacing was about 14mm due to
multiple missing teeth: UR6 UR5 UR2 UL2.

Moderate mandibular spacing was about 6mm
in the lower arch due to a missing LR5 and an
anterior functional shift of the lower arch.

Mandibular dental midline was 4.5mm deviated
tothe right side of the facial midline.

Facial:
Moderately convex profile with relative

protrusion of the lips.

B Fig. 5: Posttreatment intraoral photographs

The ABO Discrepancy Index (DI) was 25 as shown in
the subsequent worksheet.

SPECIFIC OBJECTIVES OF TREATMENT

Maxilla (all three planes):
+ A - P: Maintain
- Vertical: Maintain
« Transverse: Increase Mandible (all three planes):
« A - P: Retract (correction of anterior functional shift)
- Vertical: Clockwise rotation of 1-2°
- Transverse: Maintain

M Fig. 6: Posttreatment study models
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B Fig. 8: Posttreatment pano and ceph radiographs

Q

M Fig. 7: Pretreatment pano and ceph radiographs

M Fig. 9: Superimposed tracings
The mandible moved in a clockwise direction, the lips were retracted and the nasolabial angle was increased. The upper first
molars were moved distally. The upper incisors were extruded. The lower incisors were retracted and intruded. The lower first

molars were extruded.
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CEPHALOMETRIC

SKELETAL ANALYSIS

PRE-Tx  POST-Tx DIFF.
SNA® 88° 89° 1°
SNB*® 87° 86° 2°
ANB® 1° 3° 2°
SN-MP® 31° 34° 3°
FMA® 26° 29° 3°
DENTAL ANALYSIS
U1 TONA mm 3 mm 3mm 0mm W Fig. 10:
FE N N S oS gt
L1 TONB mm 7 mm 6 mm 1 mm molars.
L1 TO MP® 94° 96° 2°
FACIAL ANALYSIS
E-LINE UL 2mm 0mm 2mm
E-LINE LL 5mm 0mm 5mm

M Table. Cephalometric summary

Maxillary Dentition
« A - P: Increase arch circumference to correct
anterior crossbite and create spaces for UR6 and

B Fig. 11:
UL2 implants. Class lll elastics (3.5 oz, 1/4") from upper molars to lower
. Vertical: Extrude incisors to create overbite canines were introduced to improve anterior crossbite.

- Inter-molar/Inter-canine width: Increase to
correct right anterior and posterior crossbite,
and create space for UL2 implant.

Mandibular Dentition
- A - P: Retract to correct anterior crossbite.
- Vertical: Extrude molars to open the vertical
dimension of occlusion (VDO).
- Inter-molar/Inter-canine width: Decrease to

correct right posterior crossbite.

B Fig. 12:

Class Il elastics (4.5 oz, 1/4") from upper canines to lower
molars were introduced to improve this 3mm of overjet.

Facial Esthetics: Retract upper and Lower Lips
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W Fig. 13: W Fig. 14:
.014 CuNITi archwire was placed on .017x.025 low friction TMA archwire
upper arch. was placed on upper arch.

W Fig. 15:

The open coil springs were placed
between right first premolar and
second molar, left incisor and canine.

W Fig. 16:

Power chains were attached from
upper canine to canine to close spaces
of UR2 and UL2 area. After that, reopen
spaces to create adequate bone
volume for implantation.

W Fig. 17:

TREATMENT PLAN

A full fixed orthodontic appliance was used to
correct the right posterior crossbite, close lower
anterior spacing, coordinate the arches, and improve
the soft tissue profile (Fig. 10). The UR7 lingual
crosshite was corrected with cross elastics on the
affected side with bite turbos on the opposite side
to open up the bite. The lower arch was constricted
to help correct the right posterior lingual crossbite.

Posterior bite turbos with Class Il and Class Il elastics
corrected the sagittal discrepancy in occlusion and
improved the facial profile (Figs. 11-12). The occlusion

was detailed with finishing bends. The spaces for

The open coil springs were placed
between right first premolar and
second molar, right canine and incisor,
left incisor and canine.

W Fig. 18:

The created space for UR6, UR2 and
UL2 were 9mm, 7mm, and 7mm
respectively. The bony concavity of
upper lateral incisors was noted.

implantation were prepared with open coil springs
(Figs. 13-18). Mandibular anterior spaces were closed
with “power tube” (elastic ligature) from LR3-LL3.
After fixed appliance were removed, a clear overlay
retainer was delivered for the upper arch and a
lower fixed 3-3 retainer was bonded to all teeth in
the anterior segment.

APPLIANCES AND TREATMENT PROGRESS

022" Damon 3MX standard torque brackets (Ormco)
were used. Both arches were bonded and aligned.
The archwire sequence for the upper arch was
.014 CuNiTi, .014x25 CuNiTi, .017x25 TMA and
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.019x25 SS. The lower archwire sequence was .014
CuNiTi, .014x25 CuNiTi, .016x22 SS, .017x25 TMA
and 019x25 SS. Posterior bite turbos were bonded
on the mandibular molars (LR6, LL7) to facilitate
crossbite correction (Figs. 10-12). After four months of
initial alignment and leveling, a panoramic film was
taken. The malaligned brackets (LRS, LL4, LL5) were
rebonded. In the 7" month of treatment, a .017x25
low friction TMA archwire was placed in the upper
arch and a .016x22 SS arch wire was inserted in the
lower arch (Figs. 7, 20). Constriction of the lower SS

W Fig. 19:

A power tube from lower 3-3 was inserted to close inter
dental space and decrease inter canine distance.

arch-wire was performed to assist in correction of
the right posterior, lingual crossbite. Class Il elastics
(3.5 0z, 1/4") from upper molars to lower canines
were introduced to correct the anterior crossbite
(Fig. 11). The A-P discrepancy was corrected by
flattening the plane of occlusion and opening the
vertical dimension of occlusion. A power tube,

elastic ligature from lower 3-3 was activated to close

the interdental space and decrease the intercanine

B Fig. 20:
distance (Fig. 19). A power chain was attached from A power chain was attached from LL3 lingual button to LL5
the LL3 lingual button to the LL5 lingual button to  lingual button to improve the rotation of LL5.

achieve rotation of LL5 (Fig. 20). After 8 months, an
open coil spring was applied between the upper
left central incisor and canine to create space for an
implant (Fig. 75).

In the 10" month of treatment the anterior crossbite
was overcorrected. Class Il elastics (4.5 oz, 1/4”) from
upper canines to lower molars were introduced to
increase the overjet to 3mm (Fig. 12).

In the 14™ month of treatment, the lower arch-wire
was changed to .019x25 SS. Constriction of lower

archwire was performed to assist in correction of
. . . . . W Fig.21:

the posterior lingual crossbite on the right side. ‘ . :
An anterior periapical radiograph was exposed to evaluate

Open coil springs were applied between UR7 and bracket positions.
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N Fig. 22:

The bony concavity of upper lateral incisors would be
improved by augmenting buccal bone with GBR procedure
after orthodontic treatment.

UR4, ULT and ULS3 to create spaces for implants. In
the 14™ month of treatment, a button was bonded
on the lingual side of the upper right second molar
to accommodate upper and lower cross elastics for
lingual crossbite correction. In the 19" month of
treatment, after the crossbite bite was corrected,
an anterior periapical radiograph and a panoramic
film were exposed to evaluate the bracket positions
relative to the axial inclinations of all teeth (Fig. 27).
The bracket of URT was then rebonded to improve
axial inclination. The differential spacing achieved
was 7mm between UR7 and UR4, 8mm between
UR3 and URT, and 6.5mm between UL1 and UL3.
In the 23" month of treatment, power chains
were attached from upper canine to canine to
close the spaces in the areas of the UR2 and UL2.
Previously constricted spaces in the maxillary arch

were widened to stimulate new bone formation to
create adequate osseous volume for subsequent
implantation; the principal concern was the labial
concavity in the area of the missing upper lateral
incisors (Figs. 16-18). One month later, the patient
asked to finish the orthodontic treatment as soon as
possible for personal reasons. The space closing then
re-opening procedure was terminated. The bony
concavity in the upper lateral incisal areas could be
improved by augmenting buccal bone with GBR
procedure after orthodontic treatment, if necessary
(Fig. 22). The major concern was to create adequate
space and bone volume for implants to replace UR2
and UL2. In the 32" month of treatment, the space
created for UR6, UR2 and UL2 implants was 9mm,
7mm, and 7mm, respectively (Figs. 5, 6, 8 and 18).

After 32 months of preprosthetic orthodontics
treatment, all appliances were removed. An upper
clear overlay retainer and a fixed lower anterior (Md
3-3) retainer were delivered, and the patient was
referred to receive implant-supported prostheses by
a specialist.

RESULTS ACHIEVED

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

Mandible (all three planes):
« A - P: Retracted with clockwise rotation
- Vertical: Increased ~2mm with clockwise
rotation
- Transverse: Maintained
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W Fig. 25:.

A #12 blade was used to make an incision along the gum
line. The Nobel Active implants were chosen for this case.

B Fig. 24: The wax up model

Maxillary Dentition
- A - P: Right Molar was moved distally.
- Vertical: Incisors extruded
- Inter-molar/inter-canine width: Increase the

inter-canine width.

e

Mandibular Dentition

W Fig. 26: W Fig. 27:
» A~ P:Incisors retract Using low speed The healing abutments, 5*5mm, were
< Vertical Incisors intruded (800rpm) to collect inserted to allow the patient with his
bone chips. continuous use of the clear retainer.

- Inter-molar/inter-canine width: Spacing closed
and crossbite corrected.

Facial Esthetics: Upper and lower lips were retracted.

RETENTION

The lower fixed retainer (3-3) was bonded on every
tooth. An upper clear overlay was delivered. The

patient was instructed to wear the overlay full time
for the first 6 months and nights only thereafter.

Home care and maintenance instructions for the ™ Fig. 28:

retainers was provided. The patient was referred to The APF incision of URZ appeared unnatural and separated
from the adjacent gum line.
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W Fig. 29: .

Cone Beam Computed Tomography (CBCT) was used to
check implant conditions at the one year follow-up.

a specialist for subsequent implants placement and
prosthetic restoration of the partially edentulous
maxillary arch.

IMPLANT PLACEMENT PROCEDURES

Step 1. Bone height and width were estimated by
traditional panoramic, periapical film technique and
study model measurements (Fig. 23). In addition,
crown morphology and the pathway of insertion
were designed using a model wax up (Fig. 24)."""*

Step 2. Following injection of local anesthetic, a *12
scalpel blade was used to make vertical incisions to
reflect an apically positioned flap (APF) on the labial
surface (Fig. 25). When preparing the implant site,
the bur was turning at low speed (800 rpm) to allow
the collection of bone chips for subsequent grafting
procedures as needed (Fig. 26).

Step 3. Although no CBCT scan was taken initially to
evaluate the bone height, the UR2 implant site was
estimated to require at least 8.5mm of bone height.
In addition, for an implant 3.5mm in diameter, the
following osseous requirements are necessary:
2mm on the buccal side, Tmm on the lingual

B Fig. 30:

Posttreatment photographs of Implant-Orthodontic
combined treatment

W Fig. 31:
Posttreatment pano radiograph of Implant-Orthodontic

combined treatment

side, and at least 2mm on the mesial and distal to
provide for adequate soft tissue contours. Fig. 23
reveals that only 6mm of bone height is available
so bone grafting”"” was indicated. The UR6 area
was estimated to have 5mm of bone height. If the
planned implant was 10mm in length, a sinus lift
procedure was indicated prior to implant placement.
Thus, the order of surgical procedures was UR6, UL2,
and UR2 (Fig. 27).
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W Fig. 32:

Posttreatment study models of Implant-Orthodontic
combined treatment

Step 4. An osteotome was used to elevate the bone
at the site of missing UR6 after reflecting a full
thickness flap.'® A 5x10mm implant (Nobel Active RP)
was inserted with a torque of 35 N-mm to achieve
good initial stability.

Step 5. After elevation of the full thickness flap, it was
observed that the bone shape was slightly concave
on the buccal for UL2. Because of the expansion
capability of the Nobel Active implant, it is typically
chosen for the anterior area, especially for areas with
thin bone. In this case, a 3.5x13mm Nobel Active NP
implant (Fig. 25) was chosen to ensure no exposure
of any groove on the body of the implant. No bone
graft material was used. Strong initial stability was
observed with torque of 45 N-cm.

Step 6. After elevation of the full thickness flap on
UR2, it was observed that the bone shape was
actually more concave on the buccal side, relative
to UL2. A 3.5x13mm Nobel Active NP implant was
used for this procedure. However, bone chips were

collected from the hole drilling procedure for UL2 to
be used for the buccal side of UR2 to provide added
bone thickness (Fig 26)."

Step 7. A submersion healing technique was chosen,
so the soft tissue flap was closed and sutured. This
approach allowed the patient to continue to wear
clear retainers to retain all spaces and alignment of
dentition.

Step 8. Three months later, the implant base was
exposed and soft tissue healing abutments (5x5mm)
were inserted (Fig. 27). The patient continued to
wear the clear retainer. The following week, an
impression was taken to fabricate a final screw-
retained porcelain fused to metal (PFM) crowns with
a UCLA angled abutment. The gingival lines across
the original APF incisions of UR6 and UL2 appeared
smooth and related to the adjacent gingival contour
harmoniously (Fig. 30). However, the APF incision of
UR2 appeared unnatural and unharmonious with the
adjacent gingival margin (Fig. 28). It was necessary
to accept this abnormal gingival morphology as
an esthetic compromise; fortunately, the adjacent
papilla appeared to be healthy.

Step 9. Cone Beam Computed Tomography (CBCT)
was used for the one year follow-up (Fig. 29). As
predicted, the buccal bone of UR2 was thin, but it
was relatively thicker for UL2. The UR6 had less bone
density particularly at the implant apex.

FINAL EVALUATION OF TREATMENT

The Cast-Radiograph Evaluation was scored at 27
points, which was deemed to be an excellent result
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for a severe malocclusion. The major finishing
discrepancies were occlusal interdigitation (6 points),
uneven marginal ridges (5 points), occlusal contacts
(5 points), and alignment (4 points). The retraction
of the anterior dentoalveolar process resulted in
the E-line decreasing from 2/5mm to 0/0mm. As
documented in Fig. 30, facial esthetics improved
as the lips were retracted and the nasolabial angle
was increased. As planned, the mandible rotated
in a clockwise direction due to the extrusion of
lower molars by using Class Il elastics. The posterior
intercuspation was acceptable and the panoramic
radiograph (Fig. 37) showed good root position
overall. Posttreatment facial photographs, following
completion of implant-orthodontics treatment
are shown in Fig. 30. Overall, there was significant
improvement in both dental esthetics and occlusion.

DISCUSSION

The key issue for this case was determining how
much space was required for restoration of the
missing teeth, as well as how to correct the crossbite
on the right side. Unilateral lingual crossbite is a
difficult clinical problem for orthodontists. The
first step in resolving the problem is expanding
the upper arch' or constricting the lower arch.
As the crossbite is corrected, appropriate spaces
must be produced for restoration of the missing
teeth. Missing maxillary lateral incisors can be
managed with fixed partial dentures, implant-
supported prostheses or canine substitution.”® The
selection of the type of restoration is based upon

several factors: 1. amount of space available, 2.
bone remaining between the adjacent teeth, 3. the
type and mass of gingival tissue surrounding the
missing teeth area, 4. the age of the patient, and 5.

economic considerations. For the present patient,
the missing teeth were restored with implant-
supported crowns.’ Preprosthetic orthodontics is
important adjunctive treatment to prepare implant
sites relative to osseous volume, bone height,
sufficient interdental space, and optimal soft tissue
conditions, prior to implant placement. However,
controlling treatment time is another critical
issue to achieve satisfactory results for patients.
Esthetic analysis”® is particularly advantageous
for evaluating the amount of space required for
implantation, especially in the esthetic zone. The
latter is defined as any dentogingival areas exposed
during normal function or social interaction, such
as smiling. The spaces for implants were prepared
by sliding mechanics with NiTi springs on .019x25
SS and/or .017x25 TMA archwires (Figs. 14-17). It is
important to monitor the torque of incisor brackets
and/or archwires to control the axial inclination of
teeth, particularly in the anterior segments. Periodic
periapical films of upper and lower anterior areas
can help identify problematic bracket positions in
the second order (Fig. 27). For example, the bracket
of URT was rebonded for the present patient.
However, for third order control of axial inclination,
as well as for evaluation of available bone, a CBCT is
indicated.

Constriction of the lower arch-wire was performed
to assist in correction of the posterior lingual
crosshite. Cross elastics from UR7 to lower LR6 were
introduced to correct lingual crossbite relation.
These procedures, however, result in discrepancies
in the buccolingual inclination of lower right
molars. The other major deduction in the Cast-
Radiograph Evaluation was uneven marginal ridges,
particularly of the right posterior teeth. The best
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way to avoid this problem is to take a diagnostic
model a few months before appliance removal.
Detailing problems can be identified and corrected.
In brief, pre-torqued, self-ligated brackets and
posterior bite turbos in conjunction with Class Ill
elastics and constricted SS archwire are effective
mechanics for the correction of unilateral crossbite
in adult patients. A satisfactory result was achieved
within 32 months of active treatment.

Important considerations for managing complex
malocclusions, with congenitally missing teeth, are
as follows:

1. Upon reviewing the outcome of UR6, bone
grafting was indicated during the osteotome
procedure when the bone height was
preliminarily estimated as 4.7mm." Bone grafting
could have generated more bone surrounding the
implant surface, especially at the root apex area
adjacent to the maxillary sinus.

2. CBCT can provide accurate and precise diagnostic
information, such as bone height, width, and
density. The procedure should be routinely used
for preliminary patient evaluation. Unfortunatley,
the traditional evaluation tools, such as panoramic
and periapical films, provide only limited and
partial information.

3. The surgical procedures could be modified to
minimize peri-implant gingival compromise.
Taking impressions, constructing a provisional
crown (plastic), installing the provisional crown,
and then delivering a new retainer, can all
be performed on the same day of the initial
implant surgery." Using this modified approach,

the gingival margin would be stabilized in
three months, making it possible to obtain
an impression for the permanent crown. This
approach is more predictable esthetically.

4. The post-APF results of UR2 were less than ideal
due to the unnatural appearance and separation
from the adjacent gingival line. However, the
same APF procedure was used for UR6 and UL2,
and satisfactory results were observed. Possible
explanations as well as future recommendations
are:

a. If the incision line is above the mucogingival
junction (MG)), scarring will be more apparent.

b. After the elevation of the full thickness flap, the
gingiva tends to be more constrictive and tight.
Therefore, it is recommended that a periosteum
releasing procedure be conducted one more time
before suturing. In addition, suturing should not
be too tight. The soft tissue margins should just
be brought into contact.

c. Scarring is diminished if a bevel technique is
utilized during incision.

d. If the attached gingiva is thin, regardless what
procedure is used, significant scarring will be
unavoidable.

e. To minimize objectionable scarring, the incision
can be conducted in a less visible site, such as the
premolar area.

f. Recommended procedures for resolving scarring
are first to apply the vertical incision subperiosteal
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tunnel access (VISTA) technique. An additional
adjunctive procedure is a connective tissue graft
(CTG) under the site of the scar, followed by
gingivoplasty with a bur after three months of
healing.' %

CONCLUSION

Effective treatment of maxillary deficiency,
associated with a functional shift, unilateral crossbite
and multiple congenitally missing teeth, requires
extensive preprosthetic preparation. Dentofacial
orthopedic treatment combined with implant-
supported prostheses can achieve optimal outcomes
in many challenging clinical situations. A thorough
diagnosis, well planned implant site preparation, and
efficient force systems are essential components.
Management of unfavorably positioned spaces,
as well as correction of skeletal deficiency and
functional anomalies are critical preparation for
optimal restoration of esthetics and function.
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IBOI Discrepancy Index Worksheet

ToTAL D.I. SCORE

OVERJET

0 mm. (edge-to-edge) =

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

Negative OJ (x-bite) 1 pt. per mm. per tooth = 3

Total =

OVERBITE

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

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

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total = II,

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.

EndonClassITor III = 2 pts. perside ____ pts.

Full Class II or IIT = 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 =
. o |

BUCCAL POSTERIOR X-BITE

2 pts. per tooth Total =

CEPHALOMETRICS  (See Instructions)

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

Total = \I\

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) x 1 pts. =
Missing teeth, congenital 5 x2 pts. = 10
Spacing (4 or more, per arch) 2  x2pts.= 4
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: Trans-alveolar impaction

IMPLANT SITE

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

0

Gingival biotype . Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),
High-scalloped, thin (2 pts) 2167
Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts) :L
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 o_r' Both
H&V (3 pts) =
Soft tissue anatomy : ntact (0 pt), Defective ( 2 pts) :07
Infection at implant site : None (0 pt), Chronic (1 pt), Acute( 2 pts) = 0

Tl -
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Occlusal Contacts

IBOI Cast-Radiograph Evaluation

Case # 1 Patient

Total Score: 27

Alignment/Rotations

Buccal Surface

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

Total Score: = 7

1. Pink Esthetic Score Total = 3

1. Mesial Papilla
. Distal Papilla

. Curvature of Gingival Margin

. Root Convexity ( Torque)

N N NDNDNDN

2
3
4. Level of Gingival Margin
5
6

. Scar Formation

1. M&D Papilla

N NN

2. Keratinized Gingiva @ 1
3. Curvature of Gingival Margin @
4. Level of Gingival Margin @ 1

N

5. Root Convexity ( Torque ) 0 @ 2

6. Scar Formation 0 1 @

2. White Esthetic Score ( for Micro-esthetics ) Total = 4

1. Tooth Form
. Mesial & Distal Outline

. Crown Margin

0
2 0
3 0
4. Translucency ( Incisal thrid ) 0 1
5. Hue & Value ( Middle third ) 0
6 0

. Tooth Proportion

1. Midline 0o(1)2
. Incisor Curve 0 @ 2
. Axial Inclination (5°,8°109 0 (1) 2

. Tooth Proportion(1:0.8) 0 @ 2

2
3
4. Contact Area (50%, 40%, 30%) (0) 1 2
5
6

. Tooth to Tooth Proportion @ 1 2
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iAOI CASE REPORT

Congenital Missing of Mandibular Incisors

with Class | Malocclsuion

v

HISTORY AND ETIOLOGY

A 21 year old female was evaluated for maxillary
dental crowding (Figs. 1-3). She had received
orthodontic treatment for 1 year at the age of
12, but was dissatisfied with the long-term result.
The initial clinical exam revealed a Class | molar
relationship bilaterally, associated wth maxillary
anterior crowding and two missing mandibular
incisors. The overjet was 6mm, and overbite was
4mm. The maxillary dental midline was shifted Tmm
to the right of the facial and mandibular midlines.
Oral soft tissues, frena and gingival health were all
within normal limits. There was no history of dental
trauma or aberrant oral habits. There was no other
contributory medical or dental history. The patient
desired comprehensive orthodontic treatment to
achieve an ideal alignment of the entire dentition,
which was achieved as documented in Figs. 4-6.

The pretreatment radiographs (Fig. 7) revealed that
the distal curvature of the mandibular right second
molar was flattened, possibly during the process
of extracting the adjacent third molar. The post-
treatment cephalometric radiograph shows normal
overjet and overbite (Fig. 8). Since there was no
history of extraction(s), the mandibular incisors were
deemed to be congenitally missing lateral incisors
(Fig. 9). The before and after treatment cephalometric
data are summarized in Table 1. Superimposition
of cephalometric tracings documents the skeletal

B Fig. 2: Pretreatment intraoral photographs

B Fig. 3: Pretreatment study models
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Dr. Joy Hung, Lecturer, Beethoven Orthodontic Course (Left)
Dr. Chris Chang, Director, Beethoven Orthodontic Center (Middle)
Dr. W. Eugene Roberts, Consultant, International Journal of Orthodontics & Implantology (Right)

and dental changes associated with the treatment
rendered (Fig. 10).

DIAGNOSIS
Skeletal:
. Skeletal Class | (SNA 83°, SNB 80°, ANB 3°)
- Normal angle (SN-MP 30°, FMA 23°)
Dental:

- Bilateral Class | molar relationship

«OJ6mMmm; OB 4mm

« The maxillary dental midline was shifted Tmm
to the right of the facial and maxillary midlines.

- Bilateral mandibular central incisors missing

- Left maxillary second molar partially erupted

- Impacted left third molars

Facial:
B Fig. 5: Posttreatment intraoral photographs . . . .
- Moderate convex profile with protrusive lip

position

The ABO Discrepancy Index (DI) was 14 as shown in
the subsequent worksheet.

SPECIFIC OBJECTIVES OF TREATMENT
Maxilla (all three planes):

« A - P: Maintain

- Vertical: Maintain

- Transverse: Maintain

Mandible (all three planes):

B Fig. 6: Posttreatment study models
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W Fig. 7: B Fig. 8:
Pretreatment pano and ceph radiographs show bilateral Posttreatment pano and ceph radiographs show a balancing
anterior teeth proclination and lip protusion. lip profile.

CEPHALOMETRIC
SKELETAL ANALYSIS

PRE-Tx  POST-Tx DIFF.

SNA® 83° 83° 0°
SNB® 80° 80° 0°
ANB® 3° 3° 0°
SN-MP°® 30° 30° 0°
FMA® 23° 23° 0°
DENTAL ANALYSIS

U1 TO NA mm 8 mm 35mm  45mm
U1 TO SN°® 113° 105° 8°
LT TO NB mm 8 mm 5mm 3mm
L1 TO MP°® 100° 93° 7°
FACIAL ANALYSIS

E-LINE UL -1 mm -2mm T mm
E-LINE LL 2 mm 0mm 2mm

M Fig. 9: Congenital missing of both mandibular central incisors M Table 1. Cephalometric summary
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_
B

L

W Fig. 10:
Superimposed tracings revealed intrusion of lower anterior teeth and retraction of upper anterior teeth.
These contributed to the improvement of profile.

TREATMENT PLAN

« A -P: Maintain The Class | occlusion relationship was associated
with the absence of lower lateral incisors. Therefore,
in order to correct the crowding and coordinate the

- Vertical: Maintain
- Transverse: Maintain
Maxillary Dentition arches, extraction of bilateral upper first premolars

. A - P: Retract to correct excessive overjet, and a full fixed orthodontic appliance were

indicated. The final occlusion goals would be Canine
Class Il and Molar Class |.

maintain axial inclination of about 110°
- Vertical: Maintain
- Inter-molar Width: Maintain

Mandibular Dentition APPLIANCES AND TREATMENT
« A -P:Maintain PROGRESS
- Vertical: Maintain Extraction of three remaining third molars and
+ Inter-molar / Inter-canine Width: Maintain upper first premolars was accomplished before the
Facial Esthetics: orthodontic treatment started. Standard Damon
Improved profile with better lip position D3MX .22" Brackets (Ormco Corporation) were used.

The wire sequence was as follows: .014 copper NiTi,
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014 x .025 copper NiTi, .017 x .025 TMA, .019 x .025
SS, followed by .014 x .025 copper NiTi and then
017 x.025 TMA for detailed finishing. Class Il elastics
were used after the .019 x .025 SS (Max.) and .017 x
025 TMA (Mand.) archwires were engaged. In the 5
month of treatment, interproximal enamel reduction
was performed on the lower incisors and canines
to reshape the canine and eliminate black triangles
between the lower incisors. After 22 months of

4. inset bends for mandibular canines active treatment, diagnostic casts and a panoramic
radiograph were taken to assess the 1" and 2™ order
correction. Inset bends were made for both lower
canines in order to mimic the labial contour of lower
lateral incisors (Fig. 17). Consistent with Bolton's
Ratio (Fig. 72), as well as the Class | molar and Class |l

canine occlusal goals (Fig. 13), interproximal enamel
reduction was performed again on the incisors of
b. original arch form showing the eminence of canine labial side. both arches, and the prominent lingual line angles
were recontoured (Fig. 74). Once the overjet was
corrected, the occlusion was finished, and the
fixed appliances were removed after 26 months of
active treatment. Immediately after removing the
fixed appliances, an upper 2-2 and a lower 4-4 fixed

retainer were bonded on each tooth, respectively.

c. inset bends for mandibular canines

M Fig. 11a-c: Inset bends for mandibular canines

) ) Sum of mesiodistal widths of mandibular six anterior teeth (mm)
Anterior ratio = X100%
Sum of mesiodistal widths of maxillary six anterior teeth (mm)

Sum of mesiodistal widths of mandibular twelve teeth (first molar-first molar) (mm)

Overall ratio = — . . X100%
Sum of mesiodistal widths of maxillary twelve teeth (first molar-first molar) (mm)

H Fig. 12: Bolton's Ratio
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RESULTS ACHIEVED

Maxilla (all three planes):

« A - P: Maintained

- Vertical: Maintained

- Transverse: Maintained
Mandible (all three planes):

« A - P: Maintained

- Vertical: Maintained

- Transverse: Maintained

W Fig. 13:

Final occlusal relationships: Canines Cl Ill and Molar Cl I Maxillary Dentition

« A - P: Upper incisors axial inclination reduced
to 105°

a. Place the teeth separator over the b. Tighten the screw to stabilize the c. Shape the marginal ridge at palatal
papilla between the target teeth. separator and open the interproximal line angle with high speed diamond
area. fissure.

d.Smoothen the surface with coarse e. Use fine abrasive strip for finishing f. Interproximal area was reducted for 1-2mm.
abrasive strip. touch.

B Fig. 14: Interproximal enamel reduction technique
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B Fig. 15: Rotation of left upper first molar

- Vertical: Maintained

« Inter-molar / Inter-canine Width: Maintained
Mandibular Dentition

« A - P: Lower incisors intruded and axial

inclination reduced

- Vertical: Maintained

« Inter-molar / Inter-canine Width: Maintained
Facial Esthetics

- Optimal profile achieved

RETENTION

The upper fixed 2-2 retainer and the lower fixed
4-4 retainer were bonded on every tooth. An upper
clear overlay retainer was delivered. The patient
was instructed to wear it full time for the first 6
months and nights only thereafter. Home care and
maintenance instructions for the retainers were also
provided.

FINAL EVALUATION OF TREATMENT

The IBOI Cast-Radiograph Evaluation (CRE) was
originally scored at 30 points, but a careful
reassessment of the records revealed that
the appropriate CRE score was 25. The major
discrepancies were occlusal relationship (9 points,
Fig. 13), alignment/rotation problems (5 points, Fig.
15) and unevenly marginal ridges (5 points). Due to
the congenitally missing of mandibular incisors, the
canine Class Il occlusion was intentionally achieved
for esthetics.

Extraction of maxillary first premolars, as well as
retraction and alignment of upper incisors helped
resolve the patient’s chief complaint. The excessive
overjet and overbite were reduced. Wearing elastics
as instructed helped to achieve canine Class Il
occlusion.

The posterior intercuspation was adequate and
the panoramic radiograph (Fig. 8) showed good
root positions. Posttreatment facial photographs
are shown in Fig. 4. Overall, there was a significant
improvement in both dental esthetics and occlusion.
The prognosis for stability is good, and the
corrections should be maintained with adherence to
the prescribed retention plans.

DISCUSSION

The prevalence of congenitally missing teeth
(third molars excluded) was 6.9% for both sexes
combined (6.1% in males and 7.7% in females). The
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most common congenitally missing teeth are
the maxillary lateral incisors in Caucasians' and
mandibular incisors in Chinese.” Davis® reported
that the missing lower incisors affected 58.7% of the
Chinese children with hypodontia.

There are three options for replacing a missing
incisors. These include canine substitution, a tooth-
supported restoration, and a single-tooth implant.’
Moreover, in order to achieve an optimal occlusion
with ideal overjet and overbite, the maxillary and
mandibular teeth must be proportional in size.
A number of researchers have evaluated the
relationship between the width of the upper and
lower teeth. Among them, Bolton's analysis (Fig. 71)
has the most profound influence on the examination
of orthodontic patients and treatment planning.

According to Bolton, the ideal overall ratio, from
the right first molar to the left first molar, is 91.3%.
In this case, due to the congenitally missing of two
mandibular incisors, the overall ratio is 80.8%.° In
the case of Angle Class | malocclusion and a convex
profile, canine substitution with extraction of two
upper first premolars helps produce a favorable
intercuspid relationship and improves the profile. ®

After extraction of two maxillary first premolars, the
overall ratio improved to 95.7%. The interproximal

enamel reduction performed on the incisors in
the 5" and 24" months (Fig. 14), according to the
method of Chang,” further improved the relationship
to 92.6%, which is much closer to the ideal ratio of
91.3%. However, failure to achieve the ideal Bolton
Ratio probably conributed to the less than ideal CRE

buccal occlusal score of 9 points. Also, the latter
could have been improved by maintaining at least
110° of torque on the maxillary incisors (Figs. 7, 8 and
10). The decrease in axial inclination of the maxillary
incisors as they were retracted also contributed
to the less than ideal CRE buccal occlusal score (9
points).

Interproximal enamel reduction has long been
used in orthodontic treatment to obtain more
space for alignment and maintainance (retention)
of incisal correction long-term.? It can also be
useful for improving tooth proportion, establishing
better interrpoximal contacts, and reducing black
triangles.” In addition, enamel stripping can affect
Bolton’s overall and anterior ratios.' Moreover, the
present patient had prominent lingual line angles
that formed V-shape contact areas. Undesirable
interproximal contacts not only affect tooth
alignment, but they also are traps for stains on the
teeth, raising esthetic concerns. This problem can
be eliminated by reshaping the lingual line angle
with interproximal reduction procedures. Studies
show that interproximal enamel reduction produces
furrows in the enamel surface, which cannot be
completely eliminated, even with the finest finishing
strips.® Furrows facilitate plaque accumulation,
which cannot be prevented by the use of dental
floss."" However, in Zachrisson et al’s 10 year study,’
interdental enamel reduction did not increase the
risk of dental caries, gingival problems or alveolar
bone loss. Furthermore, the distance between the
roots of the teeth in the mandibular anterior area
was not reduced.

1J0I1 27
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At the finishing stage, inset bends were made for
both mandibular canines (Fig. 17). The purpose of
this wire bending is to compensate the variations
in the shape and contour of incisors and canines, as
well as to correct errors in positioning brackets.' For
canine substitution, aligning canines more lingually,
by making inset bends, creates an illusion of lateral
incisors for canines, that is esthetically harmonious.

CONCLUSION

Congenitally missing mandibular incisors have
a prevalence of 58.7 % in Chinese children with
hypodontia.” Treatment options include canine
substitution, restorative replacement, and single
tooth implants. For Class | malocclusion with a
convex profile, extraction of two maxillary premolars
with canine substitution usually achieves the best
outcome. Moreover, interproximal enamel reduction
procedures and inset bends for mandibular canines
can help achieve a good occlusion relationship and
satisfactory esthetic results. However, it is important
to maintain adequate torque as the maxillary
incisors are retracted to achieve an optimal posterior
interdigitation, as reflected in the CRE occlusal
relationships score.
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IBOI Discrepancy Index Worksheet

ToTAL D.I. SCORE

OVERJET

0 mm. (edge-to-edge) =

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

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

OVERBITE

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

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

Lo |

Total

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total =

[0 ]

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.

EndonClassITorIII = 2 pts. per side pts.

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

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

LINGUAL POSTERIOR X-BITE

1 pt. per tooth Total =

BUCCAL POSTERIOR X-BITE

[ o |
Total =

CEPHALOMETRICS  (See Instructions)

2 pts. per tooth

ANB > 6° or < -2° = 4pts.
Each degree <-2° x1pt =

Each degree > 6° x 1pt. =

SN-MP
> 38° = 2pts.
Each degree > 38° X 2 pts. =

< 26° = 1pt
Each degree < 26° x1pt =

1 to MP > 99° = 1pt
Each degree > 99° . x1 pt. =

Total =

OTHER  (See Instructions)

Supernumerary teeth x1pt. =
Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology X2 pts. =
Impaction (except 3'¢ molars) X 2 pts. =
Midline discrepancy (=3mm) @ 2 pts. =
Missing teeth (except 3" molars) x 1 pts. =
Missing teeth, congenital 2 x2pts.= 4
Spacing (4 or more, per arch) X2 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 =
IMPLANT SITE

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

Gingival biotype I 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 : nav sufficient (0 pt), Deficient H, allow
simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both
H&V (3 pts)

Soft tissue anatomy . Intact (0 pt), Defective ( 2 pts)

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

Total = E
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Occlusal Contacts

IBOI Cast-Radiograph Evaluation

[ o ]
case # 1 Patient MAA AAIM
Total Score: 25 X ¢ : i %
. . - . 11 .yt

.Il rc

Alignment/Rotations

Riweal Snirfarsa

R X L L MD R

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

Total Score: = O

o

1. Pink Esthetic Score Total =

1. Mesial Papilla
. Distal Papilla

. Curvature of Gingival Margin

. Root Convexity (Torque)

o O o o o o
N NN N NN

2
3
4. Level of Gingival Margin
5
6

. Scar Formation

—_
N

1. Mesial Papilla

2. Distal Papilla

—_
NN

3. Curvature of Gingival Margin

4. Level of Gingival Margin

—_
N

5. Root Convexity (Torque)

—_
N

6. Scar Formation

of POOEE

2. White Esthetic Score (for Restorative Prosthesis) Total =

1. Tooth Form

. Mesial & Distal Outline

. Crown Margin

. Translucency (Incisal third)

. Hue & Value (Middle third)

o~ U1 B W DN

o O O o o o
—

N NN NN

. Tooth Proportion

1. Tooth Form @ 1 2
2. Mesial & Distal Outline @ 1 2
3. Crown Margin @ 1 2
4. Translucency (Incisal third) @ 1 2
5. Hue & Value (Middle third) @ 1 2
6. Tooth Proportion @ 1 2

\O
(S8



ke R EXHEE 7T X

Be K FE A B2 4% F

S0E me

SHAPING
A S BRI S RRRAE - BAOAEMEASE
W IEFREOSSHT ~ SERAORRIEERIR R BT IR -
SERREAB I B8 7

MR — A Rk A AR SR S et 7
FRiE B S AR T AR SIS B R B TR ©
iBESAABETIRSIRE - ARE AR TR - B
Bl - 1B7 . 2peEEER—EIAT - BesRmRE
2\ BHEEE « TREAOREAE -

D)) a@san

EHFE BH
PEREFHASRE

17A#H% B8 (L
B ERAERAR

A e

20122 9/23 (B) 81tHt
10/21 (B) &
11/4 (B) &9t

HBEHR

L ERHES

RV

&1k 02-2778-8315 41124 s
£ 04-2305-8915 3R's

& i# 07-536-1701 E5s

CABEIZ 10 A BIHT)

R & =

aAt-ie WO
Bt HERLRE95R 1 18
HE R R RS

"l

201 25z EREK
e a2ty
WEME uem

OBTURATION

a0 BEE B IRBIRE H AR WA RS OB
BEME  BEES  ALEIRL0smmisA BT
' RS AR A A - EE RS ERBREHIRREE
A ASHREARBRENSE - AMAFIERITNFSEIER
AR D FERS o

HEREEEET « YRR B AE « LB R RAS
LRI « BAERAR SR RS -

- -h-'"_"'r'-.-.
TS - HEBSHTETE 009148 5
w0 .
S 2 e

NT$ 220070 - EMEIREE
| TF SREEM S mMpet— i
2. Triple-Flex File #85MTEIRE 4 &t —iH

3. TF Gutta Percha TFER KB &H—48

REAER - MWIEE - FECTHRB
A3 EARHREAEE
F&  BREXRGABIRAR WRYE - 17471807

00 — | 0: ecture

+ 10:30 - 10:50 Coffee Break
* {2:00 = 13:00 Lunch

* |4:30 - 14:50 Coffee Break

BRI EXBEPRHEF R RICHI? A#

Brhrch RS T EY128-250 348

B - ST T SRR 203 H=E
it = RE NN —I87205%

kAR EREF RS

PREREEN AR TARRTEZ R




A LECTURE
DEMONSTRATION
. COURSE

— T
mr R T EIER e msm

Dr.Ron jackson is a 1972 graduate of West Virginia University School of Dentistry. He has published
many articles on esthetic, adhesive dentistry and has lectured extensively across the United States and

Contemporary Materials & Techniques

abroad. Dr. Jackson has presented at all the major LS. scientific conferences as well as to Esthetic
Academies in Europe, Asia and South America. He is an Accredited Fellow in the American Academy
of Cosmetic Dentistry, a Fellow in the Academy of General Dentistry, a Diplomate in the American
Board of Aesthetic Dentistry and is Director of the Mastering Dynamic Adhesion and Composite
Artistry programs at the Las Vegas Institute for Advanced Dental Studies. Dr. Jackson practices
comprehensive restorative and cosmetic dentistry in Middleburg,Virginia, USA.

BIESHEMERNeH AT R - L400EED -« Drjackson 13
BREL - #oEMENENANGEER  EARERFERE  FREERNM
& HiEfMER - BRI RFIEBERREEANED - RNESTFEBAR
By - ngEx BEBRTHE - WEFERENRE - FEREMLEE
TR EEEME « WRERE ~ AHEREM T + Dr. Jackson M EHIFA
F BEEMEBRINSRRS BT OWNE - BRES - ESBERBREER
BREAEAVAE - EHEREEE

* The materials — Leucite, Lithium Disilicate, Alumina, Zirconia, CAD-CAM

* Strength vs. Esthetics

* Preparation and Immediate Dentin Seal

+ Adhesive placement vs. Conventional cementation

+ Adhesives: to the tooth — to the restoration

POSTERIOR COMPOSITES CASES - BY DRJACKSON -+ The cements — glassionomers, resin ionomers, compomers, resin and the new

adhesive resins

Organizer SHEEETRERS®
Co-Organizer EREEERGERAF
Host Dr#3cHh

Speaker Dr.Ronald D.jackson
Time 2012/10.10 (=) 9:00-17:00 Certification

Venue AXREEBERIMED - FSHIENE R v

HALhIEATFERE PO R8s SR (BB AREUR25EH )
Fee 2012/9/30 i + iR B A& H25005T - FFE H30005T
2012/9/30 % + LIRFFEAIE B35007T - FEE H40007T
#m%n&ﬁﬂiﬁﬁzsmnﬂ’m;mmﬁ
Herculite Precis Syringe |3

KerrHawe StripRoll 24
Pro-Cup 12 3%

i,-,"ghstratmn

5 5 02-277883 15348 124 MsE

| BRETRIIROREE 17471807 -
AE]

¥ AXEWETFEEFRFBHESE - ik RA AL Al : m;nawn;s.m 138

R T



1J0I1 27

INTERDISCIPLINARY TREATMENT

The 2B-3D rule for implant planning,
placement and restoration

1. What is biologic width?

Is there a golden rule for implant planning,
placement and restoration as the Newton’s laws of
motion for force prediction? In order to answer this
question, one needs to refer back to the biologic
system which the implant site attempts to mimic.

In the human body, ectodermal tissue serves to
protect against invasion from bacteria and other
foreign materials. However, both teeth and dental
implants must penetrate this defensive barrier. The
natural seal that develops around both and protects
the alveolar bone from infection and disease, is
known as the biologic width." Around natural teeth,
the biologic width has been shown to consist of
approximately Tmm sulcular depth, Tmm junctional
epithelium, and Tmm connective tissue attachment
(Fig. 1)2°

Ceramics

3 %)
5o

Implant :
_.' gﬁ{t’q@

:. §J |:_'| ne »

Sulcular Depth
Junctional Epithelium

Connective Tissue Attachment

To summarize then, the biologic width is equal
to 3mm: Tmm sulcular depth, Tmm junctional
epithelium and Tmm connective tissue attachment
above the crestal bone. This is true on the broad
facial surface. In the proximal papillae area, the
correct biologic width increases to 4mm.*® This can
be measured on any tooth using the "sounding"
technique.

This "sounding" technique of the crestal bone is not
routinely practiced by most clinicians. However, for
anterior esthetic cases where the margin is desired
to remain subgingival, this "sounding" procedure
will ensure its long term stability and esthetics.

Enamel

W Fig. 1:

The biologic width is equal to 3mm: Tmm sulcular depth, Tmm juntional epithelium and Tmm connective tissue attachment
above the crestal bone. As a general rule, the implant head should be placed 3mm apical to the future labial gingival margin
position in order to allow development of the desired emergence profile, esthetics, and biologic widlth.
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The “Sounding” Procedures:

First, anesthetize the area to be sounded. Second,
use a narrow tipped periodontal probe, place it in
the sulcus and lean it away from the tooth while
keeping the tip against the enamel. Third, push
through the attachment apparatus until the crest
of bone is felt*® Finally, record three measurements
per facial tooth surface.

One should be aware that the crest of bone follows
the scallop of the cemento-enamal junction (CE))
but DOES NOT always follow that of the gingival
margin. Based on these measurements of the
teeth to be restored (proximals and center of facial),
one can predict how the tissue will respond post-
cementation of the new prostheses.** The goal is to
keep the prosthesis margin within the sulcular depth
without interfering with the junctional epithelium
and connective tissue attachment. *°

2. Does an implant need this defense
barrier-biologic width?
If a tooth needs a defense barrier to protect its
supporting alveolar bone, it is reasonable to assume
the same for an implant. Based on the study of
Berglundh T, et al.,” the biologic width that develops
around implants at the time of abutment connection
has been shown to incorporate tissue zones of
similar dimensions which is Tmm sulcular depth,

Chris Chang, DDS, PhD.

= Founder, Beethoven Orthodontic Center

Tmm junctional epithelium, and Tmm connective
tissue attachment with insufficient principle fibers.
This concept of biologic width around implants has
been further investigated by Hermann JS, et al.” This
group evaluated the impact of the position of the
implant-abutment interface relative to the crestal
bone and periimplant tissues. The investigation
indicated that the biologic width around implants
differed according to the depth and position of the
interface. When the implant-abutment connection
was placed at the gingival level, supracrestal to
the alveolar bone (i.e, as in a conventional single-
stage implant placement),” the biologic width was
similar to that of natural dentition. When the
interface was placed at a deeper level (ie, as in a
standard submerged implant design),® however, the
biologic width increased accordingly. The primary
difference was found in the depth of the junctional
epithelium height, which extended just apical to the
interface. The sulcus depth and connective tissue
attachment width appeared stable regardless of
the level of interface. It was, therefore, determined
that implant placement with the implant-abutment
interface placed supracrestal to the bone facilitated
maintenance of the biologic width with minimal
apical bone resorption.”"

In the esthetic area, however, the prosthesis margin
should always be placed subgingivally, regardless of
whether the implant fixture is a one- or two-stage
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design. As a general rule, the implant head should
be placed 3mm apical to the future labial gingival
margin position in order to allow development of the
desired emergence profile and esthetics.”*"* More
importantly, this rule of 3mm depth from the future
labial gingival margin is based on the biologic width
which develops around the implant. With 3mm in
depth from gingival margin, a defense barrier can
form and further protect the alveolar bone around
the implant which mimics natural dentition.”

3. Does buccal bone thickness affect
biologic width?
The answer is YES. Buccal bone thickness and
biologic width are inter-related. According to the
long-term clinical study by Grunder U, et al.,"*™
they concluded that to achieve a stable, optimal
esthetic result with implants, given the anticipation
of the circumferential bone resorption around the
implant heads," the thickness of the bone on the
buccal side of an implant should be at least 2mm."
When the bone is found to be insufficient, a bone
augmentation will be performed on the buccal side.
For a papilla between two adjacent implants to be
established, the inter-implant distance has to be
more than 3mm. The study further suggests that
additional bone on the buccal side of the papilla
is required in order to prevent black triangle.™
Grunder's conclusion" is based on the assumption
of the inevitable occurrence of circumferential bone
resorption around implant heads. Tarnow el al.,'
proved that a certain amount of bone resorption
occurred around implants as soon as the implant
was placed. On average, the first bone to implant

contact is about 1.5 to 2mm below the implant
shoulder shortly after implant exposure.”® This bone
resorption occurs not only in a vertical but also in a

horizontal direction."

Can modern implant design'""®

prevent
circumferential bone resorption around implant
heads? One promising solution involves the
concept of platform switching.” This is based on
the observation that, when the interface between
the implant shoulder and abutment is moved
horizontally away from the bone, bone resorption
does not occur. This might be the result of
distancing the contaminated microgap'® away from
the bone. To take a step further, the current morse
taper design of abutment with a conical seal can
dramatically reduce or eliminate this contaminated
microgap.”” Without the contaminated microgap,
infection due to the pumping effect of the microgap
and the consequential bone resorption can be
avoided. Therefore, the crest bone can be preserved.
In terms of bone preservation and preventing
gingiva recession, abutment with the capacity of
platform switching and a conical seal seems to be
the answer. However, clinical observation shows that
the labial gingiva recession will occur regardless the
type of implants used if the buccal bone thickness
is insufficient.” This begs another question: what
make the existing buccal bone stable? For example,
gingiva recession is rare in natural dentitions even
when the buccal bone thickness is less than Tmm.*
However, it is a common occurrence in implant sites
where buccal bone is thin. Why? The reason may be
due to the loss of supporting system or structure,
i.e., periodontal ligament (PDL). Without PDL, the
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buccal bone resorption will occur. This condition
has been well documented by Araudjo and Lindhe.”
Beside the structure change, the nurturing system,
i.e., vascular supply, is also modified.”*** Makigusa
25 had illustrated morphologic differences in the
distribution of the vascular network around marginal
gingiva between implant sites and natural dentitions
as the following.

The origins of these blood supply routes® in
marginal gingiva can be described as: (7) from the
periodontal ligament to the connective tissue,
(2) from the cancellous bone to the periodontal
ligament and then to the connective tissue, (3) from
the cortical bone directly to the connective tissue,
(4) from the apical mucosa directly to the marginal
gingiva (Fig. 2).

When implants replace lost teeth, and a new biologic

B

width develops after connecting conventional two-
stage implants to abutments, the overall blood
supply to the gingival connective tissue is reduced,
due to the lack of a periodontal ligament. Clinicians
should take this into consideration when planning
for implant placement, particularly in the esthetic
zone, where buccal gingival tissue recession is
common.”*?" The reduction in blood supply, first
after extraction and then after implant placement,
may lead to this loss of soft-tissue volume and
prompt implant and/or abutment exposure. Thus,
evaluation of the patient’s tissue biotype and bone
thickness should be performed during treatment
planning, with anticipations for the clinical outcome
adjusted accordingly. The thicker the native hard
and soft tissue are, the more robust the blood supply
can be expected after implant placement, with
enhanced expectations for esthetic success.

W Fig. 2:

The origins of these blood supply routes in marginal gingiva
are as follows:

(1) from the periodontal ligament to the connective tissue,

(2) from the cancellous bone to the periodontal ligament and
then to the connective tissue,

(3) from the cortical bone directly to the connective tissue, and
(4) from the apical mucosa directly to the marginal gingiva.

B Fig. 3:

After losing the periodontal ligament, blood supply around
dental implants is less than that around natural dentition
due to the loss of first route and second route of blood
supply. This may be the reason why Grunder consistently
found that 2mm of buccal bone thickness could prevent
gingiva recession. Because we can get a broader area of
blood supply.
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After losing the periodontal ligament, blood supply
around dental implants (Fig. 3) is reduced due to
the loss of first and second route® as well as the
result of a dynamic process of bone remodeling.
After implant placement, the biologic width must
be reestablished. As this occurs, circumferential
bone loss typically takes place around the implant's
coronal aspect up to the first implant thread. Also,
resorption in a palatal direction following tooth loss
leads to ridge thinning. The thin bone remaining on
the facial aspect of the implant tends to be cortical,
with significantly reduced vascularity. Furthermore,
in a thin ridge, there is rapid drop off (sloping) of the
buccal aspect of the crest, resulting in more of the
blood supply being positioned apically, where the
bone crest is wider and more cancellous. This may
be the reason why Grunder' consistently asserts
that 2mm buccal bone thickness proves to be
advantageous for preventing gingiva recession for
the broader area of blood supply.”®

4. Conclusion: The 2B-3D rule

Based on the biologic evidence *** discussed above,
implants should be placed with 2mm buccal bone
thickness and 3mm in depth from future prostheses
margin to ensure the stability of implant restoration.
In short, the author summarizes the above principle
as the 2B-3D rule for ideal implant placement. What
is the 2B-3D rule? 2mm of buccal bone thickness
should be preserved before placing an implant 3mm
in depth from the future prosthesis cervical margin.
This 2B-3D rule is a practical guide, both for single
implants or full mouth rehabilitation,* to achieve
ideal implant positions. When these conditions could

not be satisfied at the time of implant placement,
bone augumentation, bone reduction, lingually
positioning implant or smaller diameter of implant
should be considered to ensure long-term stability
of both hard and soft tissues.'*
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Feedback from the
International Damon \XYorkshop

E Respected Doctor,

Taking flights for more than 20 hours from Colombia to Taipei and
leaving behind seven days of a hectic work and teaching routine,
represented a great strain not only economically but also in terms of work
and family. Today, | realize the wonderful opportunity | had to find people
like you-a wealth of wisdom and knowledge.

Now that I'm back in my hometown, | would like to write these
affectionate words, with the sincere aim to express my deep and heartfelt
gratitude for all professional education and philosophy of life received
from you during my short stay in Taiwan.

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

| must emphasize that the sum of all of the above and you as a professional and businessman role
model, has expanded my vision of professional development affirming that professional growth, social
work and business dynamics can go hand in hand to achieve the expected results.

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

In our friendly, beautiful and historic city of Cartagena de Indias, | will always have the doors open
for anything you might need in the future.

With feelings of appreciation,

@/Zl}/’ ‘el C)(’/{yﬂ/’ (44 (/)%///’ (’{I/

Orthodontist, the Military University.
CIEO. of Bogota

Teaching of graduate orthodontics
at the University of Cartagena

Lecturer on orthodontic mini implants
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)\O )
N Dear Chris:

Thank you very much for your kind words, Dr. Chang. I will continue
to write and send clinical cases to you. | hope to go to Brazil or Argentina
in October to attend your lectures there. My project is to publish my
experience next year (web, Journals, and books). It would be interesting
publish some of my cases in your journal. We'll be in touch.

Your words are very encouraging and have inspired me to pursue further
work in orthodontics and radiology. THANK YOU very much. I'm sending a
special greeting from Colombia.

With special affection, ,
g i &}afmﬂa %{f

from Bogotd. Colombia
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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 Jin-Jong Lin, Taipei, Taiwan

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

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

No other book has orthodontic information with the latest techniques in treatment that can be
seen in 3D format using iBooks Author. It's by far the best ever.
Dr. Don Drake, South Dakota, USA

“Chris Chang's genius and inspiration challenges all of us in the profession to strive for
excellence, as we see him routinely achieve the impossible.” Dr. Ron Bellohusen, New York, USA

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

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

“Dr. Chris Chang's first interactive digital textbook is ground breaking and truly brilliant!
Dr. John Freeman, California, USA

“Tremendous educational innovation by a great orthodontist,
teacher and friend.”

Dr. Keyes Townsend Jr, Colorado, USA

“Iam awed by your brilliance in simplifying a complex
problem.”

Orthodontics

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.” @
James Morrish Jr, Florida, USA

2012:2013USEComprehensive
Training Program inTaiwan

ISSN 2079- 68

7 0

2

6
72079 1

9

6862

Drs. Chris Changi(center left), Fernando 'Rojas-Vizcaya (center), Homa Zadeh (center right) with participants.
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