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EDITORIAL 101 36

Create Your Own Path to Glory 3 Editorial

In the last three months, | have travelled and presented in all 5 continents, a personal g LIVE FROM THE MASTER
first and a great source of inspiration and learning of not only an orthodontic nature.

Highlights of my trips include being introduced by Dr. Larry Andrews (he must be 4 Face Mask (FM) Protraction

somebody); receiving not only honorary membership of the South African Society, but with Rapid Maxillary Expansion (RME):
also the first ever standing ovation for a guest speaker in their 50 year history; being told Is this complicated modality necessary?
I had put Cartagena, Columbia on the orthodontic map. Also | received many comments
“very difficult to go back to traditional lectures”," If people remember anything of this after m iAOI CASE REPORT
10 years, it will be Chris Chang” and a Paraguay Dr. who told me her family thought
she was crying about a love story, when actually she was watching one of my youtube 26 Asymmetric Maxilla with a Functional
lessons and couldn’t control her emotions! Shift and Labially Blocked-Out

One question which particularly made me think was a question from a South African Maxillary Canines

who asked, "Why can Taiwan produce Chris Chang?” | don't deny that Taiwan has given
me the ability and possibility to flourish, but | also believe that constant observation in
life is key to development.

52 Oligodontia and Class Il Malocclusion
Treated with Orthodontics, Bone
Augmentation, and an Implant-

Whilst on safari in Africa, | was reminded of ostriches, which bury their heads in sand to .
Supported Prosthesis

avoid problems. If orthodontists had done that, then Dr Angle would never have created the
first edgewise appliance. Furthermore, Dr Larry Andrews' straight wire appliance, Dr Damon’ 72 Full Cusp Class Il Malocclusion
s self-ligation system and Taiwan’s extra alveolar screw system would also never have come

. O ) with a Deep Overbite
to fruition! We must always have our eyes open, as inspiration comes in many shapes and

sizes. 90 Asymmetric Extraction
Furthermore, resting on one’s laurels is not positive if one wants to further one’s career. | of Adult Orthodontic Treatment

personally feel that there are 3 keys to being able to present on the international stage.

1. Good contents, good case results u FEEDBACK FROM THE WORLD

2. Good computer skills, in particular the Keynote software. | have never seen a better one 108 Feedback From Beethoven

3. The ability to perform on stage International Workshop in June

We are proud that our next annual symposium on November 30" 2014 in Taipei will
be the first dental symposium to provide the “nuts and bolts” of TED style presentations.
I have invited my personal English presentation coach to impart, Mr. Paul Head, his 112 BxSMgEsEs N Eans
expertise and knowledge to you all.

110 R 0SMER

Head up, eyes and ears open. Let inspiration, dedication and conviction flow through you
as we continue together furthering our professional skills / on the path to glory.

Clris Chang DDS, PhD, Publisher of LI

Examiner Examiner Examiner Consultant Consultant Consultant Consultant
Dr. W. Eugene Dr. Tom Pitts Dr. John J. J. Lin Dr. Frederick J. Dr. Tucker Haltom Dr. J. Michael Dr. Larry White
Roberts Regennitter Steffen

Examiner Examiner Examiner Examiner Consultant Consultant Consultant Guest Editor
Dr. Thomas Han  Dr. Kwang Bum Park  Dr. Homa Zadeh Dr. Fernando Dr. Baldwin W. Dr. Stephen Dr. Mark Y. K. Ou Dr. Rungsi
Rojas-Vizcaya Marchack Wallace Thavarungkul

IA®)]

Editors Contributors ( left to right ) :

Dr. Hong Po Chang, Consultant
Dr. Ming Guey Tseng, Consultant
Dr. John Lin, Consultant

Dr. Frank Chang, Consultant

Dr. Johnny Liaw, Consultant

Dr. Chris Chang, Publisher

Please send your articles to beethoven.tw@gmail.com



[JOI'36 LIVE FROM THE MASTER

Face Mask (FM) Protraction
with Rapid Maxillary Expansion (RME):
Is this complicated modality necessary?

The RME/FM approach is very effective for correction of Class lll malocclusion, but the method has
some disadvantages: heavy force is needed for RME, and the FM requires excellent compliance.
This section will pursue the possibility of using relatively simple edgewise mechanics to replace
the complicated RME/FM approach. The alternate edgewise treatment option, that is proposed, is
predicated on a proper differential diagnosis, emphasis on relatively simple mechanics, avoidance
of over-treatment, and providing realistic expectations for the patient, relative to the influence of
early treatment on severe prognathic Class Ill malocclusions.(Int J of Othod Implantol 2014,;36:4-21)

1. Development of RME / FM on Class Il treatment

In 1944 Oppenheim' believed that growth of the mandible could not be controlled, and suggested
moving the maxilla forward to counterbalance mandibular protrusion. In the 1960s Delaire et al.”
stimulated interest in using a face mask for maxillary protraction. Petit’ modified the Delaire face mask
concept, by increasing the amount of force generated by the appliance, thereby decreasing the overall
treatment time.

In 1987, McNamara® introduced the use of a bonded expansion appliance, with a bilateral section
of acrylic occlusal coverage bonded to all teeth in the buccal segments, as anchorage for maxillary
protraction. Turley’ suggested that expansion of the maxilla, prior to protraction, “disarticulates” the
maxilla and thus facilitates its forward movement when protracted.

2. Treatment timing for the RME / FM approach

The main objective of early face mask treatment is to enhance forward displacement of the maxilla by
sutural growth. Histologic studies have shown that the midpalatal suture is broad and smooth during the
“infantile” stage (8 to 10 years of age). The suture becomes more squamous and overlapping in the “juvenile”
stage (10 to 13 years), and becomes more heavily interdigitated around puberty.® Many reports suggest
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that the optimal time for RME/FM is before the age of 8 years. Other articles claim that there is little
difference between early (before 8-10 years old) or late (after 8-10 years old) relative to RME/FM treatment
for severe Class lll malocclusions.

The limiting factor for Class Ill treatment is the lack of a clinical appliance that can stop late mandibular
growth. Thus, the earlier a patient is treated, the greater the concern about late mandibular growth. Mild
to moderate Class lll patients can be managed with early treatment without any significant problems.
However, early treatment of severe Class Il malocclusions is not effective, because the RME/FM cannot
stop or even substantially influence mandibular growth. Observation is probably a better approach
than early treatment for severe Class Il patients. Difficult skeletal Class Il problems cannot be effectively
managed until growth is complete, so orthopedics during the growing years risks a long, relatively
unproductive course of treatment. The patient may be burned out before definitive treatment can be
accomplished.

3. Is RME really necessary?

In article about rapid palatal expansion (RPE) Haas’ mentions that expansion alone can advance the
maxilla. This publication had a profound influence on many orthodontists, who continue to prescribe RPE
for Class Ill maxillary deficient patients, in hopes of achieving advancement. However a follow-up study
by Werz et al.? found that maxillary advancement due to RPE treatment is limited and unpredictable; the
average amount of advancement was around 0.5mm. So far, there is no definitive, longterm follow-up
study that supports substantial maxillary advancement with RPE treatment. However, many orthodontists
still believe that RPE combined with face mask protraction (FM + RPE) is effective for treating maxillary
deficient patients.

Vaughn” and Tortop'® compared maxillary protraction therapy for Class Il malocclusion, with or without
rapid palatal expansion, and showed that both are effective for correcting Class Ill malocclusion.
Sugawara'' used an SAS (skeletal anchorage system) mandibular mini-plate to successfully retract the

entire mandibular dentition to correct a severe Class Ill malocclusion. Hugo deClerck'” prefers maxillary
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and mandibular mini-plates, combined with Class Ill elastics to successfully treat Class Il malocclusion.
Neither of the latter mini-plate treatment systems used RME (Rapid Makxillary Expansion). This review of the
literature begs the question: is RME really necessary to effectively treat most Class Ill malocclusions?

RME or RPE may be necessary for some very narrow upper arches, such as cleft lip and palate patients.
However, for most Chinese Class Ill patients, RME is not needed. In preparation for orthognathic surgery
on the Chinese Class lll patients, Lin"* found little need for expansion of the maxillary arch. On the
contrary, RME often resulted in buccal crossbite of upper second molars (Fig. 7). It was concluded that RME
was not indicated for most Chinese Class Ill malocclusions.

W Fig. 1.
A Chinese patient with a severe Class Ill malocclusion. Before orthognathic surgery, the model was positioned to Class I, but
the upper arch not too narrow at all. On the contrary the upper 2" molars were in buccal crossbite, and orthodontic constriction
was needed before orthognathic surgery for optimal arch coordination.

B Fig. 2A. M Fig. 2B.
A severe Class Il malocclusion with buccal crossbite, but The Damon system corrected the Class Ill relationship to
after positioning the model into Class |, the buccal crossbite Class | without rapid maxillary expansion. When the sagittal
disappeared. discrepancy was corrected to Class |, the buccal crossbite

disappeared.
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Relative Posterior X-bite

Fig. 3: A graphic representation shows the relative buccal crossbite associated with Class Il malocclusion.
A. Before treatment, there is a complete crossbite of the entire maxillary arch.

B. After the Class Ill buccal segments are corrected to Class |, the crossbite disappears.

Fig. 4: Fig. 5:

Using the Damon system, the Class Ill was corrected The Damon system was used to correct this Class Il
to Class | without rapid maxillary expansion. Once the malocclusion without rapid maxillary expansion. Just after
anterioposterior relation was corrected to Class |, the buccal the anterioposterior relation was corrected to Class |, the
crossbite was gone. buccal crossbite gone.

Fig. 2A shows initial casts of a severe Class Ill malocclusion. When the casts were positioned in a Class
| molar relationship, most of the buccal crossbite disappeared. Thus the posterior crossbite is not a
transverse but a sagittal problem. Correction of the malocclusion with the Damon system (Fig. 2B)
confirmed the prognosis predicted from repositioning the casts (Fig. 2A). A graphic of a relative Class
Il posterior crossbite shows that when the anterior-posterior aspect of a typical Class Il malocclusion
is corrected, the buccal crossbite disappears (Figs. 3). Further clinical documentation of this concept is
shown in Figs. 4 and 5. Two Class Il malocclusions with varying degrees of posterior crossbite, or at least
end-to-end occlusion, were treated to Class I. Note, in each instance, the relative buccal crossbite self-
corrected after the Class Ill buccal segments were corrected to Class I.
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4. RME/FM Treatment for Class Ill Malocclusions

(A) Most popular method for early Class Il treatment

Chin cap therapy does not change the inherent growth pattern,'* so it is difficult to achieve a
favorable profile for patients with a severe mandibular protrusion. The obvious alternate strategy is
to enhance the growth expression of the maxilla. The Delaire’ face mask method was modified and
popularized by Petit,” McNamara,” and Turley.” As summarized in Fig. 6, RME/FM has become the most

popular method for early treatment of Class I1l.">'%'"'®

Samples No Years of Follow-up ~ Success Research

Journal Original Final (Age range) CLS group

8yrs follow-up 679% Hong

1 Hagg 2003  EJO 30 2 (8.4y-16.4) Kong

6yrs 7mo follow-up

2 Westwood 2003  AJODO 34 34 (8y3m-14y4m)

76% Michigan

41 41 5yrs (age?) 75% North

I wels | 0 Angle@ g oy 10yrs (age?) 70%  Carolina

8.5yrs follow-up

4 Masucci | 2011 AJODO 30 22 (92,-187y)

73% Italy

B Fig. 6: Long term follow up studies of RME/FM show that the failure rate is proportional to the length of the follow-up period.

(B) Lack of a randomized clinical trial

Most of the RME/FM studies are based on Caucasian patients, so the samples are small because Class
Il malocclusions are rare in this ethnic group. So it is difficult to collect a large unbiased sample from
any office or institution. Currently most of the RME/FM treatment recommendations are based on
reports from small and often poorly controlled studies.”””® No well designed, randomized clinical trials
have been reported for any ethnic groups.

(C) The problems with RME/FM studies

(1) Appropriate diagnosis
There are no standard methods for Class Ill patient selection. Thus, simple dentoalveolar problems
are included with severe skeletal Class Il cases. So, the same RME/FM treatment method has
been used on all subjects regardless of the specific characteristics or severity of there Class Il
malocclusions.
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(a) Profile assessment in CR

No published RME/FM studies have used the facial profile in CR to distinguish the severity
of the malocclusion. Without an appropriate differential diagnosis, relative simple Class |lI
cases are treated with the complicated RME/FM method, when a simple fixed orthodontics
appliance may be more appropriate. Conversely, RME/FM treatment for a severe skeletal Class
Il malocclusion may be a waste of time and effort, for both the patient and the doctor, because
the treatment will relapse and eventually require surgery anyway.

When planning a surgical correction, it is advantageous to begin with a stable malocclusion
rather than one that is relapsing from a unstable correction. There may be a place for the RME/
FM method, but it will probably be patients with moderate Class Ill malocclusions that are too
severe for orthodontics alone, but not so severe that they will require surgery. The problem
has been a lack of the routine application of a reliable differential diagnosis method to assign
patients to the most appropriate treatment method.

(b) Class III molar relationship

The intermaxillary occlusal relationship can be evaluated in many ways, such as classification
of the molars, canine relationships, and overjet. Most of the published studies only mention
the Angle molar classification for Class Ill evaluation. Since not all Class Ill patients have a
anterior crossbite, the molar classification is usually considered to be the most reliable index for
assessing the intermaxillary discrepancy. It is proposed that modest Class Ill molar relationships
can be treated with routine fixed orthodontics appliances, and the complex RME/FM is not
indicated.

(c) Functional shift

The presence or absence of a functional shift is rarely mentioned in RME/FM reports. The greater
the functional shift, relative the intermaxillary discrepancy, decreases the indiction for RME/
">1® considered a functional shift to be an exclusion criteria. This
approach excludes many Class Ill cases because most young Class Ill patients have a functional

shift. Excluding patients with functional shifts tends to bias the sample toward more severe,

FM intervention. Some studies

skeletal malocclusions, that are less likely to respond favorably to RPE/FM intervention for early
orthopedic correction.

(d) Unreliable Wits appraisals

Wits analysis has been used for screening Class Ill patients, but the reliability of this index has
been questioned.”’ Westwood'® used -1.5mm or less, and Masucci'® favored -2.0mm or less, as
an indicator for skeletal Class Il malocclusion. However, it is currently proposed that Wits is not
a consistent and reliable index for assigning Class Il malocclusions for RME/FM treatment.
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(e) Cephalometric evaluation.

There are no specific cephalometric standards for selection of Class Ill patients for RME/FM
treatment. The most common criteria has been a normal mandible and deficient maxilla, but
that approach is a relatively subjective criteria for selecting a specific treatment modality.

From the current review of literature, it appears that the criteria for RME/FM is based on anterior
crossbite or Class Ill molars in CO. This approach fails to differentially diagnose the relatively simple
from very difficult Class Ill malocclusions. A reliable differential diagnosis is essential to realistically
assign patients to treatment methods, and reliably interpret the results.

(2) Late mandibular growth

Wells' reported that the failure rate for correction of Class Ill malocclusion with RME/FM at 5 year
recall was 20%, and it increased to 25% at 10 year recall. Late mandibular growth was the primary
contributing factor.

At present, there is no dentofacial orthopedic appliance that can control late mandibular growth.
This is the major problem for early RME/FM treatment. Lack of an adequate differential diagnosis
results in a relatively high failure rate for severe Class Ill malocclusions. It would be better to
determine which patients are unlikely to have a satisfactory longterm result with RME/FM, and
then delay definitive treatment until growth is complete.

(3) Early treatment and the waste of the precious E space

According to Delaire,” Class Ill Caucasian patients should be treated around age 8 to 10 years old
to obtain the optimal orthopedic effect. This approach was deemed appropriate because the axial
inclination of the maxillary incisors was usually normal, or lingually inclined, and the nasolabial
angle was normal to obtuse. However, Asian Class Ill malocclusions usually are characterized by
flared (labially inclined) upper incisors and an acute nasolabial angle. Early face mask protraction,
usually tips the upper incisors labially, producing upper lip protrusion and a more acute nasolabial
angle.

In Ngan's”” Chinese Class Il treatment sample the upper incisor angulation from 93.5 to 103.0°. For
a similar Korean RME/FM sample, Sung's”
flaring, maxillary lip protrusion and a more acute nasolabial angle. The patients may become
bimaxillary protrusions, and extractions are necessary to correct the facial profile. These results

post-treatment patient records showed upper incisor

question the value of early treatment with RME/FM.
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An alternate approach to Class Ill treatment for patients, with labially inclined incisors and a acute
nasolabial angle, is to preserve the E space with a lingual holding arch. After the lower permanent
teeth have erupted, retract the mandibular anterior segment to correct the anterior crossbite
without flaring the maxillary incisors. By utilizing the lower E-spaces, the protrusion of the upper
lip and the decrease in the nasolabial angle are avoided. This approach decreases the risk that a

second phase of extraction treatment will be needed (Fig 7).

H Fig. 7A: W Fig. 7B:
In a anterior crossbite patient, the lower E-space was After waiting until most of the permanent teeth erupted, the
preserved with a lower lingual arch at the age of 8y8m. By anterior crossbite was corrected mostly by closure of lower
9y7m there is plenty of E-space for retracting the incisors to E-space. The upper incisor position was maintained.

correct anterior crossbite.

H Fig. 7C:

By using the lower E-space, the anterior crossbite was corrected by retracting the lower incisors. The upper incisor inclination
and acute nasolabial angle were maintained. Due to late use of the E-space, extraction treatment can be avoided.

(4) Conservative edgewise treatment may be superior to RME/FM

In a RME/FM study reported by Westwood,' the pre-treatment molar relationship were mild Class
Il or even Class I, compared to the control group. In that study, it appears that the easier Class Il
malocclusions were selected for RME/FM treatment. Four long term follow up studies, of RME/FM
intervention, report ~24-33% failure rate.”'*"'® Retreatment with extractions and/or orthognathic
surgery is needed for the patients who experienced failure. It can be concluded that many of
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the patients, who received early intervention, would have been better served with conservative
edgewise therapy. The latter is clearly indicated for patients with an orthognathic profile in CR.

Figs. 8-10 document the diagnosis and conservative edgewise treatment for three severe Class Il
patients, who would not normally be candidates for this approach. However, the patient and their
parents requested early treatment with a fixed orthodontic appliance. All the three patients were
treated to Class |. They can enjoy the improved esthetics and function afforded by early treatment,
but may still require additional treatment due to expression of late mandibular growth. There was
no need to use the RME/FM approach to achieve the same result.

B Fig. 8: The severe Class Il was corrected to Class | with the Damon system. RME/FM treatment was not needed.

H Fig. 9:

A severe Class lll case, was treated to Class | occlusion with a standard edgewise appliance without using any complicated
RME/FM treatment.
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H Fig. 10:
A severe Class lll case, was corrected to Class | with the Damon system, without using any complicated RME/FM treatment.

(5) Failure of RME/FM may be related to treating severe Class III patients

From the published composite cephalometric tracings, it is clear in Wells' report that the failure
group had a larger Class Ill molar relationship initially. It appears that the successfully treated group
was predominately mild Class Ill patients, while the failure group was largely more difficult Class
Il malocclusions. This is another example where the successful group was composed of relatively
mild malocclusions, amenable to conservative treatment with routine fixed appliances. A passive
self-ligating bracket system can effectively treat these mild Class Ill cases in an expeditious manner.
The more difficult Class lll can also be treated early with conservative mechanics, but follow-up
evaluation is recommended after mandibular growth is completed. As previously discussed, RME/
FM is not helpful for severe Class Il patients in the long term because they usually require definitive
treatment after growth is complete.

(6) Normalization of growth for skeletal Class III malocclusions

Burns et al.”* considered the limits for Class Ill camouflage treatment. They suggested that it
was important to use a chin cap or protraction face mask, to normalize the underlying skeletal
discrepancy. However, clinical trials of the “normalization” concept have failed to produce
consistent results. Sugawara'* concluded that it is difficult to achieve a favorable profile correction
with orthopedic chin cap therapy in patients who have severe mandibular protrusion. A series of
long term follow up studies of RME/FM treatment show that early intervention fails to achieve a
satisfactory correction in up to a third of Class Il malocclusions.”*"'® These clinical data indicate
that normalization the skeletal growth pattern in Class Il patients in unlikely.

For mild Class Il problems, it may be possible to achieve an adequate camouflage result, that will
be satisfactory longterm. However, if early treatment is desired for a skeletal Class Il malocclusion,
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it is important for the clinician to emphasize that treatment, prior to completion of mandibular
growth, is usually temporary. If patients and the family have unrealistic expectations, they will
not only be dissatisfied with the predictable relapse, but will probably also lose confidence in the
clinician.

According to the cases documented in Figs. 11 and 12, RME/FM is capable of advancing the maxilla
in a short period of time to improve the mid face concavity (Figs. 17A-C). However, this treatment
does not normalize the growth pattern. It is a short-term camouflage effect that is likely to relapse
with additional mandibular growth (Fig.71D). Fig. 12 shows a 7y1m male, treated to a good result at

W Fig. 11A: 7y9m N Fig. 11B: 8y8m
Profile : Prognathic. The patient shown in Fig. 11A had received RME/FM
Class : Severe Class Il molar treatment. The profile became orthognathic within a short
Functional Shift: Yes period of time. Hence, using RME/FM can produce a short-

A severe Class Ill patient with prognathic profile in CR and a term orthopedic effect.

functional shift. The prognosis is not good.
(Courtesy Dr. Tony Wu).

Vg

13y11m

.

H Fig. 11C: W Fig. 11D:
7y9m~14yém: This Class Il malocclusion patient underwent 8y8m~13y11m: Although RME/FM produced an adequate
RME/FM treatment to achieve a Class Il occlusion. At Ty8m treatment result short-term, but long-term follow-up showed
later (age 10y4m), this patient had a Class | occlusion with a complete relapse to a severe Class Il malocclusion with a
shallow anterior overbite. By 14yém of age, a complete prognathic profile.

relapse had occurred and the resulting Class Ill occlusion
had severity similar to the pre-treatment condition.
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age 10y5m with RME/FM treatment, who subsequently relapses to a severe Class Il malocclusion
by about 22 years of age. These results demonstrate that RME/FM treatment is not capable of
normalizing growth to produce a satisfactory, long-term orthopedic effect. RME/FM treatment in
the mixed and early permanent dentition should be considered a temporary measure.

H Fig. 12A:
A Class lll patient with a severe Class Ill molar relationship and prognathic profile, received early RME/FM treatment.

(Courtesy Dr. Mogan Shen)

W Fig. 12B: 7yTm
Profile : Severe Prognathic
Class : Severe Class lll malocclusion
Functional Shift : No
This is a patient had a severe prognathic profile and Class Ill malocclusion, but no functional shift. He was treated with RME/
FM.
10y5m: 6 months after RME/FM treatment, the crossbite was corrected, overbite was decreased, and the facial profile was only
slightly prognathic.
14y6m: Follow-up 4y and Tm after treatment, showed that the molar and canine had relapsed to Class Il occlusion, and the
original prognathic profile had returned.
22y5m: Mandible continued to grow and develop into a severe Class Ill malocclusion with a prognathic profile that is worse
than when the patient was younger. This patient requires retreatment with orthognathic surgery.
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(7) Summary of RME/FM

In the short term, the RME/FM appliance appears to produce a substancial orthopedic effect, but
long term, this favorable response is usually negated by the late mandibular growth. A better
approach is to perform a differential diagnosis, to separate the mild from the severe Class Il
malocclusions, rather than performing early orthopedic RME/FM treatment on all of them.

Patients who are Class | or slightly Class Ill in CR are best treated with fixed appliances. More severe
Class lll patients will probably require definitive treatment with orthognathic surgery once growth
is complete. If the more severe Class Ill patients request early treatment, and understand that the
result is likely to be temporary, they are best treated with a fixed appliance like the Damon system.
The RME/FM approach is more complex and cooperation dependent.

Facts about RME/FM Treatment

Useful on easy mild Class III

Useless on severe Class III

Fig. 13:

RME/FM treatment: mild Class Il can be treated with fixed appliances, but severe Class Ill must wait for growth to cease.

(8) Mini-plate protraction of the maxilla

TADs technology cannot replace proper diagnosis. Fig. 14 is a brief analysis of three published
reports outlining the treatment of anterior crossbite. The first report™ is about Le Fort | surgery
combined with maxillary protraction. The second article’® uses maxillary mini-plates for maxillary
protraction. The third article'” employs four mini-plates for skeletal anchorage to treat a Class Il
malocclusion: the plates are placed bilaterally in both the posterior maxilla and anterior mandible
(lower canine) areas:
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Article Malocclusion Type Critique
Kugiikkeles N, Should be an easy anterior crossbite
1 etal 2011 Class | anterior crossbite. treatment, by using the E-space;
(Le Fort I+RME/FM) there is no need for Le Fort | surgery.

A skeletal Class Il with maxillary

Chaetal.2011  deficiency and mandibular Loy fomg e ol o

2 - 4 - Age of patient was not provided
(mini-plate/FM) prognathism. . : -
8y5m - age 14y? Waste of precious lower E-space
Case 1: Class Ill, functional shift No beginning CR profile, should be
10y - 11y8m an easy orthodontic case.
Hugo De Clerck . ) Creates Cll problem.
> (mini-plate/mini-plate) Case 2: Class |, 10y2m - 12y1m Over treatment to Class Il, no need.
Case 3: Severe Class Ill sub Severe one, the prognathic profile and
11y - 15y9m asymmetry will relapse.

B Fig. 14: Critique of published reports of Class lll treatment

(1) Kigukkeles et al. Report

"Rapid makxillary expansion compared to surgery for assistance in maxillary face mask protraction.
Kiigiikkeles N, et al Angle Orthod 2011 Jan;81(1):42-49."

Basic Information:

This study compared 18 cases treated by RME/FM versus 16 cases treated by incomplete Le Fort |
osteotomy and RME/FM. The conclusion of this study finds that the surgically assisted FM treatment was
more rapid and effective in maxillary protraction compared to the RME and FM treatment.

Critique:

1. In this article, only one case was treated with an incomplete Le Fort | osteotomy plus RME/FM. The
female patient had a straight profile, plenty of E-space, Class | molar, and an anterior crossbite. This case
could be corrected with routine orthodontics by conserving the E-space, for retraction of the lower incisors, to help

correct the crossbite.
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2. An appropriate method for differential diagnosis helps avoid invasive surgical treatment if there is not
a clear indication. This finding highlights the importance of carefully examining case reports relative to
case classification, diagnosis and long-term results.

3. When a Class | or slight Class Ill patient with an anterior crossbite is treated with RME/FM, the
correction often results in the buccal segments becoming Class Il. If there was a substantial functional
shift at the start of treatment, an excessive overjet and retrognathic profile can occur, indicating
the RME/FM approach was inappropriate. Thus, a reliable differential diagnosis before beginning
treatment is critical to efficient management of anterior crossbite malocclusions.

(2) Cha et al. Report

"Maxillary protraction with miniplates providing skeletal anchorage in a growing Class Ill patient.
Cha BK, et al. Am ] Orthod Dentofacial Orthop 2011 Jan;139(1):99-112."

Basic Information:

This is a case report for a female with a Class lll subdivision malocclusion. The patient was aged 8 years
and 5 months and her chin deviated to the right side. She underwent 14 months of miniplate/FM
protraction followed by finishing with fixed appliances. The patient was followed for 27 months after
treatment. No precise age was provided for the final records, but it is estimated that she was ~14 years
old.

Critique:
1. The facial profile photograph appears to be a bimaxillary protrusion. If that was the chief complaint,

four quadrants of asymmetric premolar extraction might be a better treatment option. That would be
a simpler and less invasive solution, compared to miniplates and face mask.

2. If the patient preferred nonextraction treatment, then a lingual arch could be placed to preserve
the large mandibular E-spaces. Once the buccal segments erupted, the anterior crossbite could be
corrected primarily by retraction of the lower anterior segment using the E-spaces for anchorage.
Using this approach, the lips could be retracted and there would be no need for invasive mini-plate/
FM treatment.

3. The original diagnosis overemphasized maxillary deficiency and failed to consider the original dental
and skeletal asymmetry. After 14 months of protraction treatment, the skeletal and dental midlines
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were still asymmetric, and remained so at 27 months after appliance removal. In this patient, the
invasive mini-plate and protraction treatment did not lead to an optimal result. Routine orthodontics

mechanics utilizing the E-spaces, and/or asymmetric extraction of premolars would probably have
produced a better result.

(3) De Clerck Report.

"Orthopedic traction of the maxilla with miniplates: a new perspective for treatment of midface deficiency.
De Clerck H, et al. ] Oral Maxillofac Surg 2009;67:2123-9."

Basic Information:

Case 1: The patient has a functional shift and presents with a mild Class Ill relationship. There is no facial
profile in CR, so the three rings differential diagnosis is not possible. If the facial profile was
orthognathic in CR, a relatively simple orthodontics treatment plan would have been possible.

Case 2: There was a very small mesial step, so it classified as a borderline Class | case.

Case 3: Indeed, this is a very severe Class Il asymmetric malocclusion.

Comments:

Case 1: This appears to be a mild Class lll, amenable to routine orthodontics treatment, without invasive
mini-plates for skeletal anchorage.

Case 2: This is basically a Class | case that was treated to Class Il, with an overjet.

Case 3: This is a very severe Class Il malocclusion; invasive mini-plates are warranted.

Fig. 15:

From the superimposition of Hugo De Clerck’s case 3, at
age 15y9m, the mandible grew forward a great deal, even
though the Class Ill elastics between the miniplates had
protracted the maxilla considerably. The treatment did not
stop late mandibular growth. (diagram made from Hugo De
Clerck’s published records)




[JOI'36 LIVE FROM THE MASTER

Critique:

1. Placing mini-plates over in the posterior maxilla avoids problems with teeth, but the bone is thin, so
there is concern about failure. In young patients it is difficult to place a mini-plate in the mandibular
anterior region because of the potential to damage the developing canines. Overall, mini-plates in
young patients is a technic sensitive surgery, requiring a well trained and experienced surgeon. Few
orthodontists have access to such surgeons.

2. Mini-plates and long periods of elastics wear is worthwhile if a severe prognathic Class Il patient can
be corrected permanently. However, the results of case 3 appear to be only a temporary solution. The
follow up records indicate the overjet was substantially reduced at the age of 15y9m, and in future
follow up, a more asymmetrical and prognathic profile is expected (Fig 4).

3. Cases 1 and 2 did not require invasive surgery. Routine orthodontic mechanics, such as the Damon
system, could treat these patients to a satisfactory result without surgery.

4. The mini-plate anchorage protocol can produce amazing skeletal results, but it is curious that no RME
was used. RME is usually necessary for treatment of skeletal Class Ill, Caucasian patients.
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publication of International Association for Orthodontists & Implantologists (iAOI).
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1JOI1 36 iAOI CASE REPORT

Asymmetric Maxilla with a Functional Shift
and Labially Blocked-Out Maxillary Canines

Summary

The Discrepancy Index (DI) was 17 for a 12y9m male with bilateral blocked-out upper cuspids, unilateral anterior crossbite,
right Class Il molar relationship, and a mandibular dental midline deviated 4mm to the right. A non-extraction treatment
with intermaxillary elastics for 21 months resulted in a good dental outcome: cast-radiograph evaluation (CRE) of 26 with
a pink and white dental esthetics score (P&W) of 3. The patient failed to grow as expected to compensate for extrusion
of mandibular, so the mandible rotated posteriorly, but lip competence was maintained. Although miniscrew osseous
anchorage was recommended to correct the side effects of Class Il elastics, the patient declined because the convex profile
was acceptable. However, from an orthodontics perspective it would have been preferable to retract the maxillary dentition
with extra-alveolar (E-A) miniscrews to prevent bite opening and lower incisor flaring. This case teaches three important
lessons: 1. obtain permission before treatment to use miniscrews if indicated, and 2. nonextraction treatment of high angle
patients with Class Il elastics may result in stability problems, and 3. progress records are recommended before the finishing
stage to plan the final detailing.(Int J of Othod Implantol 2014;36:26-48)

Key words:
blocked-out, crossbite, functional shift, midline discrepancy, Class Il malocclusion, non-extraction, miniscrew, extra-
alveolar anchorage

History and Etiology

A 12-year-and-9-month-old boy was referred by his dentist for orthodontic consultation (Fig. 7). His chief
complaints were a severely crowded upper dentition and high cuspids (Figs. 2-3). There was no contributing
medical or dental history, and the patient failed to report any habits contributing to his malocclusion.
The mandibular midline was shifted 4 mm to the right in relation to the facial midline (Figs. 4-5). The
clinical examination revealed a relatively long face, tapered facial form, steep mandibular plane angle,
decreased maxillary width, and a tooth-size to arch-length discrepancy. The dentofacial pattern suggests
the malocclusion was primarily environmental due to an inadequate history of masticatory loading and
decreased biting strength. The narrow maxillary arch was associated with an inadequate perimeter to
accommodate the entire dentition, resulting in blocked-out canines and a functional shift due to a palatally
displaced right lateral incisor.

The patient and his parents wanted to avoid extractions and use of miniscrews. For a high angle patient with
an anterior openbite tendency, conservative treatment with intermaxillary elastics may result in a skeletal
compromise unless the patient has a favorable growth pattern. Because of the patient/parent preference
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and the age of the patient indicated good growth

potential, conservative treatment was indicated,
but it should be carefully monitored. A full set of
diagnostic records were collected at 14 months into
treatment to assess progress (Figs. 22-30). After 21
months of active treatment, all fixed appliances were

removed and post-treatment records were collected
(Figs. 31-34).

H Fig.2:
Pre-treatment intraoral photographs document bilateral
blocked-out upper cuspids, upper right lateral incisor
crossbite and lower midline shift to right side. W Fig. 4:

Mandibular dental midline shifted to right side of maxillary

and facial midlines

W Fig.3:
Pre-treatment study models (casts) reveal molar relationship
was Class Il on right side and Class | on left side.

B Fig. 5: Midline shift and upper right lateral incisor crossbite
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Diagnosis - Vertical: Allow for expression of normal growth

The pre-treatment photographs, radiographic « Transverse: Allow for expression of normal growth
records and study models were obtained 08-13-

Mandible (all three planes):
2010:age: 12y1Tm

« A -P: Allow for expression of normal growth
Skeletal: - Vertical: Allow for expression of normal growth

. Class Il Pattern (SNA 83° SNB 78°, ANB 5°) « Transverse: Allow for expression of normal growth

- High mandibular plane angle (SN-MP 36°, FMA
31°)

Dental:
- Angle Classification: Subdivision (asymmetry) Class

I right, Class | left

- Midlines: Mandibular dental midline was 4 mm to the

right of the facial and maxillary midlines
- Tooth Size Arch Length Discrepancy:

Maxillary: 13 mm,
Mandibular: 2 mm
- Blocked-out maxillary canines (6 & *11)

- Cross bite: Upper right (UR) lateral incisor, both

premolars and the second molar (*4, 5 and 7)

- Partially impacted: Lower right (LR) second molar
(*31) Slight flaring of the lower incisors

« ABO Discrepancy Index : 17 as documented in the

subsequent work sheet

Facial:

- Convex profile

Radiographic\Panoramic:

- Partially impacted LR *31; all four 3" molars
were present (Fig. 36)

Specific Objectives of Treatment

Maxilla (all three planes):

« A -P: Allow for expression of normal growth

Maxillary Dentition

A-P:

Molars: Retract on the right side
Incisors: Maintain

Vertical :

Molars: Maintain

Incisors: Maintain
Inter-molar Width: Increase

Inter-canine Width: Decrease

« Buccolingual Inclination: Maintain

Mandibular Dentition

- A-P:

Molars: Maintain

Incisors: Maintain

Vertical :

Molars: Maintain

Incisors: Maintain
Inter-molar Width: Maintain

Inter-canine Width: Maintain

- Buccolingual Inclination: Maintain

Facial Esthetics: Maintain

Other:

Correct mandible functional shift and midline

deviation due to crossbite of *7
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Treatment Plan

With the reservations previously noted, a non-
extraction treatment is indicated. Full fixed
appliance with anterior bite turbos on both upper
central incisors to correct the anterior cross bite
and functional shift. Use unilateral Class Il early light
short elastics (ELSE)(Quail 3/16" 2 oz, right side) to
correct right Class Il buccal segment. Interproximal
reduction of lower dentition as needed to provide
space for the partially impacted lower right 2™
molar. Progress records midterm to reassess the
conservative approach. Apply up and down elastics
and detail the final occlusion. Retain the corrected
dentition with fixed retainers and clear overlay
retainers. Remove all 3 molars at the age of ~18.

Appliances and Treatment Procedures

A .022" slot Damon Q bracket system (Ormco,
Glendora, CA) with low torque maxillary incisor
brackets to control flaring for the correction of
crowding."” The Damon four archwire sequence
was followed.” The initial upper archwire was .014"
CuNiTi fitted with open coil springs between the
lateral incisors and first premolars to create spaces
for the blocked-out upper canines (Fig. 6). An anterior
bite turbo was placed on the lower right lateral
incisor to temporarily open the vertical dimension
of occlusion (VDO) to correct the cross bite (Fig. 7).
One month later, space was adequate to align the
upper canines and the crossbite was corrected.
The bite turbo was removed and standard torque
brackets were bonded on the upper cuspids and the
lower dentition. Initial archwires were .014" CuNiTi.
Two drop-in hooks were fitted in the vertical slots of
the upper canines to secure Class Il early light short
elastics (Quail 3/16” 2 0z ) as shown in Figs. 8 and
9. Four months later, the brackets on both upper

canines were repositioned to approximate the long
axis of the tooth. In the 6™ month, both canines
reached the occlusal plane (Fig. 70) but the lower
midline was still deviated 2 mm to the right. Two
drop-in hooks were fitted in the vertical slots of the
lower canines to secure parallel elastics (Ostrich 3/4”
2 0z) to correct the midline (Fig. 77).

In the 7 month, rectangular .014"x.025" CuNiTi
archwires were placed. Two types of elastics were
used: 1. bilateral Class Il elastics (Fox 1/4” 3.5 0z), and
2. midline elastics (Dolphin 5/16" 3 oz, followed by Fox
1/4" 3.5 0z) from *11-22 and positioned under the
brackets of *24-27 (Figs. 12-14). The brackets on teeth
#4,10, and 21-23 were repositioned.

Initial Light-Wire Phase: 0~6"month .014" CuNiTi:

W Fig. 6:
Open coil springs between upper lateral incisors and first
premolars

W Fig. 7:
An anterior bite turbo bonded on lower right lateral incisor
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At 13 months, .017"x .025" TMA archwires were
engaged. Anterior up and down elastics (Giraffe 3/4”
3.5 0z) and L-shaped elastics (Fox 1/4” 3.5 0z ) were
applied as shown in Figs. 15-17. Late in treatment,
vertical elastics (Figs. 18-20) were used to seat the
occlusion, as will be subsequently described.

In the 14™ month of active treatment, the progress
records were collected (Figs. 27-24). The dental
casts and radiographs were assessed using the
Cast Radiograph Evaluation (CRE) developed by
the American Board of Orthodontics (ABO) (Figs. 25-
30) and the score was 56, as documented in the
subsequent form. At this stage, the patient and
his parents were advised that OrthoBoneScrews®
(Newton's A, Hsinchu, Taiwan) in the infrazygomatic

crests (IZC) were indicated to control the posterior
rotation of the mandible and incisal flaring, but the
preference was to continue using intermaxillary
elastics.

In the 17" month, a .019 x.025" stainless steel (SS)
archwire was placed in the upper arch. One month
later, a .016x.025" SS archwire was placed on the
lower arch. SS ligature wires were tied in a figure of 8
pattern to maintain the firm contacts of the anterior
teeth in both arches. Since the use of miniscrews on
the 1ZCs was declined, the upper arch was expanded
and the upper anterior teeth were retracted to
resolve open-bite and flaring problems.

W Fig. 10: Cuspids reached occlusal plane (6" month)

In the final stages of the treatment, detailing was
accomplished with first and third order bends. To
improve the posterior occlusion, the maxillary arch
wire was cut distal to the canines and modified
vertical elastics were applied: Giraffe 3/4" 3.5 oz in

W Fig. 11:
Parallel elastics (Ostrich 3" 2 oz) were used to correct the anterior segment and Chipmunk 1/8" 3.5 0z in
midline discrepancy (6" month)
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High-Tech Edgewise : 7"~ 12" month .014x.025" CuNiTi

W Fig. 12: W Fig. 13: W Fig. 14:
Class Il elastics (Fox %" 3.5 0z) on right Elastics (Dolphin %6” 3 0z) to correct Class Il elastics (Fox %" 3.5 oz) on left
side midline discrepancy side

High-Tech Edgewise : 13"~ 16"month .017x.025 TMA

W Fig. 15: W Fig. 16: W Fig. 17:
L-shaped elastics (Fox %" 3.5 0z) on Anterior up and down elastics (Giraffe L-shaped elastics (Fox %" 3.5 0z) on left
right side to correct molar relationship %" 3.5 0z) to close anterior open side side to correct molar relationship
contact

Major Mechanics & Finishing : 17"'~21"month .016/.019x.025 SS

MW Fig. 18: W Fig. 19: H Fig. 20:
Posterior up and down elastics Anterior up and down elastics (Giraffe The maxillary arch wire was cut distally
(Chipmunk %" 3.5 oz) between right %" 3.5 0z) to close anterior open to the cuspids. Vertical elastics (Giraffe
second molars contact 3" 3.5 oz) were applied to achieve

optimal intermaxillary contacts.
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W Fig. 21:
Superimposed cephalometric tracings show dentofacial changes over 14 months of treatment. All teeth in both arches were
extruded and the mandibular incisors were flared. The mandible rotated posteriorly and the face was more convex, but the lips
remained competent.

B Fig.22: Progress facial photographs at 14 months

B Fig.24: Progress study models (casts) at 14 months

the posterior segments™® (Figs. 18-20). Once optimal
interdigitation and intermaxillary contacts were
achieved, all fixed appliances were removed.

Treatment Progress

Following 14 months of treatment (age 14y1m) all

B Fig.23: Progress intraoral photographs at 14 months goals were assessed on a full set of progress records




Fig. 25:
Progress casts were assessed for alignment and rotation; black lines indicate acceptable alignment and red lines reveal
discrepancies.

Fig. 26:
Progress casts were assessed for marginal ridge alignment: red lines reveal discrepancies.

Correction was made by positioning brackets more occlusal on first molars and more gingival on the second premolars.

Fig. 27:
Progress casts were assessed for buccolingual inclinations; discrepancies were corrected by placing progressive torque in the
rectangular archwires.



Fig. 28: Progress casts were assessed for overjet; the red marks reveal discrepancies that were scored.

Fig. 29:

Progress casts were assessed for maxillary lingual cusp contacts; six cusps (red arrows) were more than Tmm out of contact, so
the total score was 12.

Fig. 30:

Progress casts were assessed occlusal relationships (interdigitation); red lines mark cusps that should interdigitate with
interproximal contacts, marked with black lines. All discrepancies were 1-2mm), so 4 points were scored.
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taken on 12-02-2011. As illustrated in Figs. 21-30,
this re-evaluation identified the following problems:

Mandibular Dentition

« A-P:incisors: Flared
. Vertical :

a. Molars: Extruded
b. Incisors: Extruded
« Inter-molar Width: Constricted

- Buccolingual Inclination: Lingual Tipping

Treatment Needed for an Optimal Finish

A plan was devised to improve alignment, based on
cephalometric superimpositions and the CRE score
of 56

- Reposition brackets on teeth *3 & *14 to correct
marginal ridge discrepancies

- Apply progressive lower posterior buccal crown
torque to correct excessive lingual tipping

- Detailing bends to correct rotations

- Arch coordination to improve occlusal
relationships and contacts

« 1ZC Miniscrews to reduce incisor flaring, correct
Class Il molar relationship and control bite opening

Treatment Concerns and Summary

After correction of functional shift due to the cross
bite of 7, the Class Il molar relationship as well as
the deviated midline had been resolved. Creating
space to relieve crowding has resulted in protrusion
and flaring of upper and lower incisors. The bite
turbo and Class Il elastics, in the absence of favorable
growth, had increased the vertical dimension of
occlusion (VDO) and produced posterior rotation
of the mandible. IZC miniscrews were needed to

control these side effects. Estimated treatment time
is ~6 more months.

Results Achieved

At age 14y8y after an active treatment time of 21

months, all fixed appliances were removed and post-
treatment records (Figs. 31-36) were taken on 07-09-
2012.

W Fig.33:

Post-treatment study models show Class | molar relationship
on both sides
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Superimposition of pre-treatment and post-treatment ceph tracings demonstrate the dentofacial changes following 21 months
of active treatment.

The maxilla was retracted slightly and the mandible had grown vertically. This patient is a vertical grower.
Upper incisors were flared due to regaining the spaces for blocked-out cuspids.

Upper dentition was extruded due to the use of Class Il elastics and normal eruption of dentition at this stage.
Upper molars had also been distalized by Class Il elastics.

Flaring and extrusion of lower incisors were noticed due to the extensive use of Class Il elastics.

The Class Il elastics also hinged open the mandible.

The right lower molar was moved forward to achieve Class | molar relationship and to correct the asymmetrical functional shift.
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W Fig. 35:
A series of three panoramic radiographs at 0, 14 and 21 months document the treatment effects.
Root alignment discrepancies, marked by red lines, resulted in a total of two points on the CRE score.

The axial inclination of the second premolar is within 17 mm but the discrepancy for the first premolar is more than 17 mm, so two
points are scored.
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Fig.36:

A series of three cephalometric radiographs (0, 14 and 21 months) document the dentofacial and skeletal affects of treatment.
Despite the opening of the VDO, the relationship between upper/lower lips to the E-line remained acceptable. Flaring of the

incisors noted at 14 months was improved at 21 months.

Maxilla (all three planes):

« A -P: Retracted
« Vertical: Increased

- Transverse: Expanded

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

- Transverse: Maintained

Maxillary Dentition

- Alignment: *2 rotated mesial side out

« Anchorage: Retraction of upper molars
« Incisor Control: Flared

- Vertical: Increased

« A - P:Retracted

« Inter-molar Width: Increased

« Inter-canine Width: Maintained

- Marginal Ridges: discrepancies from inadequate

alignment of teeth *2 & 14
- Buccolingual Inclination: *2, 3, 14, 15 flared

« Rotations: Acceptable

Mandibular Dentition

- Alignment: *19 mesial side in

« Anchorage: Extrusion of molars

« Incisor Control: Flared

« A -P: Maintained

- Vertical: Increased

« Inter-molar Width: Decreased

« Inter-canine Width: Increased

- Marginal Ridges: Discrepancy on *31

- Buccolingual Inclination: Lingual tipping on *18, 19,
30, 31

. Rotations: *27 mesial side in, ¥29 mesial side out

Facial Esthetics:

Lower lip profile was slightly protrusive



Retention

An upper fixed 3-3 retainer was bonded on all
teeth. Upper and lower clear overlay retainers were
delivered, with instructions to wear them full time
for the first 6 months, but nights only thereafter.
Home care and training for retainer maintenance
was provided.

Final Evaluation of Treatment

The final alignment was assessed at 26 points with
the ABO CRE as documented on the form that
appears later in this report. This was considered
an excellent result for the moderately severe
malocclusion (DI = 17).” The soft and hard tissue
in the esthetic zone were also pleasing as will

be subsequently documented."

The following
deviations from ideal were noted: Alignment and
rotation: 5 points were scored for buccal position of
second molars, and distal out rotation of the lower

left canine (Figs. 37-39).

- Marginal ridge discrepancies: 3 points were scored
for maxillary premolars and molars (Figs. 40-41).

Buccolingual inclination: 12 points were scored for

molar discrepancies (Fig. 42).

1JO1 36

Fig. 38:
At 21 months, a red line marks a discrepancy in alignment of
the buccal cusps for the lower left 2"° molar.

Fig. 39:
At 21 months, a red line marks a discrepancy in alignment of
the buccal cusps for the lower right 2" molar.

Fig. 37:
At 21 months, red lines marked discrepancies in maxillary
fossae alignment.

Fig. 40:
At 21 months, marginal ridge discrepancies between upper
right 1° and 2" molars are marked with red lines.
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« Occlusal contacts: 3 points were scored for absence

of contacts on second molars (Figs. 43-44).

- Root Angulation: 2 points were scored for inadequate

alignment of the lower left premolars (Fig. 35).

/ A
»&. v

i N

Fig. 43:
At 21 months, lack of occlusal contact is noted between the
left 2" molars.

(A At A

Fig. 41:
At 21 months, a marginal ridge discrepancy between the
upper left 2" premolar and 1* molar

Fig. 42:

At 21 months, large buccolingual inclination problems
are noted for maxillary molars that are tipped buccally to
compensate for the narrow maxilla.

Fig. 44:
At 21 months, lack of occlusal contact is noted between the
right 2" molars.

Discussion

The dental aspects of the current malocclusion
were well treated, but there were problems with
the skeletal management. Initially, two conservative
approaches were considered for correcting the
crowding and incisal flaring in the presence of a high
mandibular plane angle and open bite tendency:
1. extractions followed by retraction of the anterior
segments, and 2. non-extraction treatment using
extra-alveolar (E-A) miniscrews’ to retract the buccal
segments. Unfortunately, the patient and his parents
declined both miniscrews and extractions. Since
the pre-treatment lip relationship and E-line were
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acceptable (Fig. 36), a short-term anterior bite turbo
and Class Il elastics were used. In the absence of
significant forward growth, the risks were flaring of
the incisors and opening of the VDO. The progress
evaluation showed little significant growth, flaring
of the incisors, and opening of the VDO. Again the
use 1ZC miniscrews was proposed but the option
was declined. Both the patient and his parents were
pleased with the progress and preferred to finish the
correction with intermaxillary elastics. Warning was
again provided that stability may be a problem.

Anterior crossbite affecting only one or two teeth
is usually due to ectopic eruption of one or more
maxillary incisors. The most common etiologic factor
for non-skeletal anterior crossbite is lack of space
for maxillary permanent incisors, which is often
manifest as palatal displacement of lateral incisors
and blocked out canines.

An asymmetric posterior crossbite may be
associated with a functional shift of the mandible
to the crossbite side. Clinically, the posterior
teeth occlude normally on one side but there is a
contralateral crossbite. The etiology may be dental,
skeletal, or neuro-muscular, but the problem is
frequently associated with a narrow maxillary dental
arch.? Ectopic eruption of maxillary incisor in palatal
version may create a functional shift that results in a
narrowing of the maxilla due to cheek pressure on
the contralateral side. Alternately, a developmentally
small maxilla may be too narrow to accommodate
the mandible, so one side assumes a normal
occlusion and the opposite side is in crossbite. The
inference of posterior cusps when closing may

result in a functional shift and changes the habitual

rest position. Subsequent adaptation to a unilateral
crossbite may lead to asymmetric mandibular
growth and development of TMD.” "

Unilateral crossbite with a functional shift should be
treated as early as possible because spontaneous
correction is rare. For the present patient, the
etiology of crossbite appears to be both skeletal and
dental. The ectopic eruption of the right maxillary
lateral incisor probably caused premature loss of the
adjacent deciduous canine, resulting in a unilateral
Class Il molar relationship on the right side. The
treatment plan attempted to reverse the etiology
by retracting the right buccal segment with Class
[l elastics while opening space for the canine and
expanding the maxilla. The molar relationship was
corrected to Class I and the midline deviation was
resolved. However, the use of a bite turbo and Class
Il elastics caused a posterior rotation of the mandible
creating a more Class Il molar relationship bilaterally.

Class Il elastics generate clockwise moments on
each arch, relative to their centers of resistance.
These mechanics result in an opening of the bite,
posterior rotation of the mandible, steepening of
the plane of occlusion, and flaring of the lower
incisors. For patients with a high mandibular plane
angle, it is preferable to use an extraction treatment
modality or E-A miniscrew anchorage to retract the
maxillary dentition as needed without extruding the
posterior segments and flaring the lower incisors.
Unfortunately the latter two options were repeatedly
declined in favor of Class Il elastics. At the finish, the
dental result was good but there was a significant
skeletal compromise, that may result in stability
problems.
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Anchorage control is a challenging problem
in orthodontic treatment. First molars are the
primary anchorage units. Including second molars,
enhances anchorage but does not completely
stabilize the posterior segments. In comparison with
conventional anchorage, E-A miniscrews provide
osseous anchorage, preventing the undesirable
side effects on the posterior segments.""® Osseous
anchorage is useful for various types of tooth
movement. There are minimal anatomic limitations
and the devices are relatively simple to place. The
advantages are less traumatic surgery, immediate
loading after placement, reduction of treatment
time, and enhanced clinical efficiency. In addition,
there is less cost, pain, sensitivity or allergic reaction.

The distance from the upper and lower lips to
the E-line increased from 1.0 mm to 1.5 mm and
from 0.5 mm to 3.0 mm, respectively. The principal
deficit with treatment was a more recessive chin.
Nevertheless, the facial profile remained balanced
without lip strain. Overall, there was a significant
improvement in both alignment and function, so
the patient was well satisfied with the treatment.

Buccolingual inclination of the second molars
indicated a lack of upper buccal root torque and
lower lingual root torque. Arch expansion and
detailed third order wire bending are needed in the
finishing stage to correct these deficiencies. These
are typical problems for patients with a narrow
maxilla, and even when corrected may not be stable.
It was not advisable to expend the treatment plan to
correct problems with an uncertain prognosis.

The root angulation of the lower left premolars was
not parallel. This discrepancy was recognized early in
the progress record, but it presented an interesting
dilemma. If the root of 21 were to be tipped distally
to make it parallel with 20, then an unesthetic
embrasure might be created between 21 and *11.
This problem is due to a morphological variation in
the buccal cusp of the lower first premolar, which is
a common Chinese characteristic.

Non-extraction treatment without E-A miniscrew
anchorage certainly increased the degree of
difficulty for correcting the current malocclusion. In
retrospect, it would have been wise to concentrate
on convincing the patient and his family of the
necessity for E-A miniscrew anchorage before
the start of treatment. It is difficult for patients
to appreciate skeletal problems when they note
that the dental correction is proceeding as they
expected. With appropriate E-A anchorage, it would
have been possible to achieve the dental correction
with a better facial result, and avoid the flaring of
the lower incisors to compensate for the posterior

rotation of the mandible.” '

Conclusion

This case report demonstrates sufficient space
is crucial for canine eruption. Open coil springs
can create space, but they tend to flare incisors.
Although the application of class Il elastics can
retract buccal segments and resolve the upper
anterior flaring, the mechanics produce undesirable

side effects that increase facial convexity and
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jeopardize lower incisor stability. E-A miniscrews are
superior to conventional anchorage for high angle
patients with an openbite tendency, so they should
a prospective consideration. All 3 molars should be
removed at the age of ~18.
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Edward H. Angle Society
Cephalometric Summary

z -
Measurement A' & lefe;rence
(progress) A -B
pEWIIE] L SNA 83 82 82 i
Cranial Base
SNB 78 77 76 1
SN-Go-Gn 36 37 37 0
FMA 31 32 32 0
Maxillo-
Mandibular A > > 2 1
1to NA (mm) 3.5 mm 5mm 45 mm 1
1 to SN 106.5 109 107.5 1
6-6 (mm) (casts) 48 mm 49 mm 49 mm 1
1 to NB (mm) 7 mm 13 mm 11.5 mm 45
Mandibular 1 to Go-Gn 98 103 100 2
Dentition 6-6 (mm) (casts) 45 mm 44 mm 44 mm 1
3-3 (mm) (casts) 27 mm 27.5 mm 27.5 mm 0.5
Esthetic Plane U: T mm U: T mm U: 1.5 mm U:0.5
L: 0.5 mm L:2mm L:3mm L:25

A Pretreatment records

A’ Interim or progress records if indicated
B Posttreatment records

* NOTE: Difference between A1 and B. It is not required for Affiliates to use negative or positive

signs to indicate this value. Show only the number difference between the two values.

Note, additional measurements may be used for evaluation. Please place these on
additional sheet.
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Discrepancy Index Worksheet

TOTAL D.L SCORE LINGUAL POSTERIOR X-BITE
OVERJET 1 pt. per tooth Total =
0 mm. (edge-to-edge) = 1 pt.
1 -3 mm. = 0 pts_ X
3.1 -5mm. = 2 pts. BUCCAL POSTERIOR X-BITE
5.1 -7 mm. = 3 pts. _
7.1 =9 mm. = 4 pts. 2 pts. per tooth Total E
>9 mm. = 5 pts.

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

ANB > 6° or < -2° = 4 pts.
Total = 2
Each degree <-2° x1pt. =
OVERBITE
Each degree > 6° x1pt. =
0—3 mm. = 0 pts.
3.1 -5 mm. = 2 pts. SN-MP
5.1 =7 mm. = 3 pts. S 1go —
Impinging (100%) = 5 pts. = 38 2 pts.
Each degree > 38° X 2 pts. =
< 26° = lpt
ANTERIOR OPEN BITE
0 mm. (edge-to-que), 1 pt. per tooth Each degree < 26° x1pt. =
then 1 pt. per additional full mm. per tooth
Total - [ o ] 1 to MP > 99° - Ipt
LATERAL OPEN BITE Each degree > 99° x1pt =
2 pts. per mm. per tooth
Total = 0

CROWDING (only one arch)

1 -3 mm. = 1 pt. Supernumerary teeth x1pt =
3.1 -5 mm. = 2 pts. Ankylosis of perm. teeth X 2 pts. =
5.1 =7 mm. = 4 pts. Anomalous morphology X 2 pts. =
> 7 mm. = 7 pts. Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @2pts.=__ 2
Total = Missing teeth (except 3™ molars) x 1 pts. =
Missing teeth, congenital X 2 pts. =
OCCLUSION Spacing (4 or more, per arch) X 2 pts. =
Class I to end on = 0 pts. Spacing (Mx cent. diastema > 2mm) @ 2 pts. =
Endon Class ITor III = 2 pts. per side pts. Tooth transposition X 2 pts. =
Full Class II or III = 4 pts. perside _ 4 pts. Skeletal asymmetry (nonsurgical tx) @3pts.=___
Beyond Class I or Il = 1 pt. per mm. pts. Addl. treatment complexities X 2 pts. =
additional .
Identify:

CEPHALOMETRICS

OTHER

(See Instructions)

(See Instructions)
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Cast-Radiograph Evaluation Occlusal Contacts
Interim-Treatment Progress

el 5 E W Nl \‘{\?w

Alignment/Rotations

R X Zlnéual Surface 1 1

Marginal Ridges Occlusal Relationships
!

R M L L MD R

Buccolingual Inclination

'/5 iy ,WWW

Root Angulation

R MX

i
IHTTFITYR

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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Cast-Radiograph Evaluation
Interim-Treatment Progress

Total Score: 26

Alignment/Rotations

R M

Marginal Ridges

R s L L . R

Buccolingual Inclination

L

Occlusal Contacts

Tt
Y Y

Buccal Surface

Lingual Surface

Occlusal Relationships

W Mf WWW

Root Angulation

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

Total Score: = 3

Total = 1

1. Pink Esthetic Score

. Mesial Papilla

. Distal Papilla

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque)

o O o o o o
—
N NN NN

. Scar Formation

1. M &D Papillae (@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 ) @ 1 2

6. Scar Formation @ 1 2
2. White Esthetic Score ( for Micro-esthetics ) Total = 2

. Midline
. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

. Tooth Proportion (1:0.8)

—
N NN NN

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

. Tooth to Tooth Proportion

1. Midline (0) 1

N

2. Incisor Curve @ 1 2
3. Axial Inclination (5%, 8°,109 0 (1) 2
4. Contact Area (50%, 40%, 30%) O @ 2
5. Tooth Proportion (1:0.8) @ 1 2
6. Tooth to Tooth Proportion @ 1 2
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Beethoven International
Damon, OBS & VISTA Workshop

LECTURER: Dr. Chris Chang

CEQ, Beethoven Orthodontic and Implant
Group. He received his PhD in bone physiology
and Certificate in Orthodontics from Indiana
University in 1996. As publisher of International
Journal of Orthodontics & Implantology, he
has been actively involved in the design and
application of orthodontic bone screws.

Dear Chris:

[..] My development as lecturer and orthodontist has
evolved greatly. Thanks to this great experience, | came
back from Taiwan 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
mini-implants.

| 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.
I will never forget all the attentions received and all the
time spent on my professional
development regardless of the
multiple occupations andother
responsibilities you all havel...].

Dr. Patricia Vergara Villarreal (right)
Orthodontist, the Military University.CIEO. of Bogota

2014 12/1~12/4, 2015 6/16~6/19, 11/24~27

For more information and registration, visit

LECTURER: Dr. John Lin

President of the Jin-Jong Lin
Orthodontic Clinic. Dr. Lin received

his MS. from Marquette University and is an
internationally renowned lecturer. He's also the
author of Creative Orthodontics and consultant
to International Journal of Orthodontics &

Implantology.

Dear Chris:

[..]l can only say that the Workshop exceeded my
expectation and it was truly amazing. Lectures by the
world class orthodontists (Dr. Chris Chang and Dr. John
Lin), and wealth of knowledge from your many years of
dedication, wisdom, and clinical experiences were evident
through the cases you presented. | am also very much
appreciative of the opportunity to observe you actively
and effortlessly practicing what you teach through the
chair-side observation session held in your very busy
practice.

First, as an innovative educator, you encouraged us to
be innovative. Second, you taught us your system and
showed us tools in Damon and OBS for us to succeed
and duplicate it in each of our own practices. Third, you
motivated us to continue to continually improve the
system. Personally, | am very
grateful and thankful for these
three pieces of advice you gave
to us[...

John K.S. Tong, DDS, MAGD
Cupertino, California USA

http://iworkshop.beethoven.tw

Like

Chris Chang Ib On Facebook
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VISTA for Impacted Cuspids

In-house Workshop (Pig Jaw)

"gr ’:

Damon, OBS & VISTA ... ™
DEVA
. 13:00—14:00 Welcome Lunch
1. VISTA W!th Screw Plécement 14:00—1440 Orientation
2. VISTA with Connective Tissue Graft 14:40—15:00 Introduction of Beethoven

3. Suture Technique Dental Group
i 15:00—18:30 Chair-side observation

VISTA for Impacted Cuspids in-office workshop
includes one half-day hands-on practice:

9:00—10:30 Optimized Orthodontic Treatment |
Dr. Chris Chang

10:30—11:00 Break I

11:00—12:30 Optimized Orthodontic Treatment Il
Dr. Chris Chang

12:30—13:50 Lunch
14:00—15:00 Screw Model Practice

VISTA: 15:00—18:30 Chair-side observation
Vertical Incision Subperiosteal Tunnel Access

DEVE]
09:00—10:00 VISTA for Impacted Cuspids |
Keynote workshop | 10.00—10:10 Break

) 10:10—12:30 Damon + Screw  Dr. John Lin
Make your presentation great

12:30—13:30 Lunch

14:00—17:00 VISTA for Impacted Cuspids
In-office Workshop (Pig Jaw)

"I've been a Keynote user and lecturer for 9
years. In June | had the opportunity to attend
Newton's A's Introductory Keynote course.
To my surprise, | still learn a lot from this
supposed to be basic course.

If you think this is a computer course that
will show you step-by-step how to use the
application, please reconsider. This course is
to teach you hands-on, clinical presentation
tips. After this course I'm sure that any of you
can go back and give a better presentation in
your daily dental practice.

Day 4 - Keynote

09:00—10:00 Introduction of Keynote:
Organize your patient files for

) o presentation
If you want to improve communication in

your practice, and with patients, this 8-hour - 10:00—10:10 Break . o
course is definitely worth it." = 10:10—11:30 Key Presentation Principles |

11:30—13:30 Lunch

14:00—15:30 Key Presentation Principles Il
15:30—15:45 Break

15:45—17:00 Make it Visual '

~ Dr. Rungsi Thavarungkul, Thailand
Lecturer, Advanced Keynote Animation and Illustration Workshop

Damon & 0BS Workshop Keynote Presentation workshop Registration:

includes two half-day lectures, two half- includes one day of lecture and hands- A 50% deposit is required to complete
day chair-side observation sessions, one on practice, focusing on improving your registration.
model practice and one surgical hands-on professional digital communication skills. !
: ? To make a payment by wire, please contact
session. The workshop adopts the Macintosh (Apple) N o ehion el

Registration fees cover local transportation, ?g;ﬁg:%'ts native presentation software, +886-3-5735676 for more information.
meals and two nights of shared :

accommodation (double occupancy). Airport Registration fees cover local transportation,
pick up is available upon request with meals and one nights of shared
additional charges. accommodation (double occupancy).

Fees: USD 2,600 Fees: USD 500
Early bird rate: Early bird rate:
USD 200 off by 2014 10/01, 2015 4/16, 9/24 USD 100 off by 2014 10/01, 2015 4/16, 9/24
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Oligodontia and Class Il Malocclusion Treated
with Orthodontics, Bone Augmentation,
and an Implant-Supported Prosthesis

Summary

A 29 year female presented with a partially edentulous, compensated Class Il malocclusion. There were twelve missing permanent
teeth including two third molars; nine were congenitally missing. Cephalometrics revealed an underlying Class Il skeletal pattern:
facial convexity 15°, ANB angle 4° and lower incisor to mandibular plane angle of 106°. The lack of molar antagonists on the right
side resulted in an unstable occlusion that was associated with a large mandibular edentulous space (area teeth 29-31) as well as
extruded upper and lower molars (teeth *3 and 32). Diagnostically, this acquired malocclusion had an ABO Discrepancy Index (D)
of 18, with 3 additional points added for an unfavorable implant site, resulting in an overall interdisciplinary DI of 21 points. The
patient preferred no extractions, orthodontics only in the upper arch, and decided against replacing an unesthetic maxillary anterior
fixed prosthesis. Interdisciplinary care involved space closure in the left quadrant and arch alignment. The maxillary right 1* molar
was intruded with buccal and lingual temporary anchorage devices, augmented with a temporary implant-supported prosthesis.
The lower right atrophic edentulous ridge was split and spread to receive two implants to restore teeth 29 and 30 with an implant-
supported prosthesis. Despite the limitations on treatment options, an optimal occlusion was achieved, as evidenced by a Cast-
Radiograph Evaluation (CRE) = 26. The atrophic lower right implant site was successfully restored as evidenced by a 5 point score on
the Implant-Abutment Transition and Position Analysis. The Pink & White dental esthetics were not scored because there were no
changes in the esthetic zone. (Int J Ortho Implantol 2014,;36:52-69)

Key words:
oligodontia, self-ligating bracket, bone splitting and spreading, implant-supported prostheses

History and Etiology

A 29-year old woman presented with a chief complaint of chewing problems due to multiple missing
teeth (Figs. 1-3). Despite malocclusion complexity, Discrepancy Index (DI) =18 and significant limitations
imposed on the scope of treatment, the final result was good (Figs. 4-8), as evidenced by a CRE of 26 points.
Cephalometric documentation of the treatment is presented in Fig. 9.

There were a number of important diagnostic considerations for the successful management of this severe
problem. Pre-treatment photographs (Figs. 1-2) revealed a symmetrical face, relatively convex profile, and a
nasolabial angle that was within normal limits (WNL). An unesthetic fixed prosthesis restored the missing
right lateral incisor. The medical history was noncontributory. Dental history and radiographic evaluation (Fig.
7) was consistent with a congenital oligodontia because nine permanent teeth (excluding third molars) were
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Dr. Hui-Hwa Chen,

Lecturer, Beethoven Orthodontic Course (Left)

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

W. Eugene Roberts,
Consultant, International Journal of Orthodontics & Implantology (right)

H Fig. 2: M Fig. 5:
Pre-treatment intraoral photographs reveal extrusion of the Post-treatment intraoral photographs document the final
upper right first (*3) and lower right (*31) third molars, and alignment and stabilization of the occlusion with an implant-
edentulous spaces in upper left and lower right quadrants. supported prostheses in the lower right posterior quadrant.

B Fig. 3: Pre-treatment study models (casts) B Fig. 6: Post-treatment study models (Casts)
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W Fig. 7: H Fig. 8:
Pre-treatment panoramic and cephalometric radiographs Post-treatment panoramic and cephalometric radiographs
document the unstable occlusion, due to edentulous spaces document the final alignment and stabilization of the
and extrusion of unopposed molars. occlusion with an implant-supported prostheses. The

patient chose to retain the unopposed lower right third
molar contrary to professional advice. There is concern that
it may cause soft tissue irritation and interfere with protrusive
excursions.

W Fig. 9:
Pre-treatment (black) and post-treatment (red) cephalometric tracings are superimposed on stable skeletal structures of the

anterior cranial base (left), maxilla (upper right) and mandible (lower right). Note that the upper left first molar was protracted
during space closure because of the anchorage provided by the overbite.
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CEPHALOMETRIC ‘
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF.

SNA® 87° 87° 0°

SNB°® 83° 83° 0°

ANB® 4° 4° 0°

SN-MP° 29° 29° 0°

FMA® 22° 22° 0° W Fig. 10:
DENTAL ANALYSIS Radiographic images of the mandibular condyles document

symmetrical temporomandibular relationships.

U1 TO NA mm 4 mm 4 mm 6 mm

U1 TO SN° 110° 109° 1°
L1 TO NB mm 8 mm 8 mm 0mm
L1 TO MP° 106° 106° 0°

FACIAL ANALYSIS
E-LINE UL 2 mm 2 mm 0Omm
E-LINE LL 2 mm 2mm 0Omm

M Table 1: Cephalometric summary

W Fig. 11:

The unesthetic anterior prostheses was not a priority for the
patient. There was no orthodontic or restorative treatment in

missing, including the maxillary left lateral incisor the maxillary anterior esthetic zone.
and all four second premolars. The initial panoramic
radiograph (Fig. 9) was consistent with at least
one molar extraction in the lower right segment.
Overall, there was a total of 12 missing teeth, two
of which were third molars. The loss of the lower
right mandibular molar resulted in an unstable,

asymmetric occlusion (Figs. 3 and 7). The latter was
associated with a large mandibular edentulous

space (area teeth ¥29-31) and extruded upper and ™ Fig. 12:

The apparent large overjet of the incisors is partially masked
by the increased axial inclination of the lower incisors and
the moderately deep overbite of 3.5mm.

lower molars (teeth *3 and 32).

Diagnosis Dental:

- Unesthetic maxillary anterior segment (Fig. 11)

Skeletal: and large overjet (Fig. 12)

. Skeletal Class Il (SNA 87°, SNB 83°, ANB 4°)
+ Low mandibular plane angle (SN-MP 29°, FMA 22°)

- Canine relationship: Class Il right and Class | left (Fig. 3)

- Midlines: facial, maxillary and mandibular midlines are
- Condylar heads are relatively symmetric (Fig. 70) coincident (Figs. 1-3)
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- Upper right first (*3) and lower right third molars
(*31) are extruded

- Missing Teeth: *1, 2, 4, 7, 13, 15, 16, 18, 20, 29, 30, and
31

« Spaces: multiple edentulous spaces in both arches

- Caries in upper right first premolar

Facial:

- Convex profile (Figs. 1, 7 and 9)
- Slightly protrusive upper and lower lips

- Facial symmetry; unesthetic maxillary dental
smile-line due to maxillary anterior prostheses
(Fig. 117)

The ABO Discrepancy Index (DI) was 18; the major
discrepancies were missing teeth and flared lower
incisors. A further 3 points were deducted for the
compromised implant site: thin gingival biotype,
different horizontal bone level relative to adjacent
teeth and knife-edge osseous ridge. The overall DI
was 21, as shown in the subsequent worksheet."”

Treatment Objectives

The clinical objectives were to optimally restore
occlusal function and esthetics with interdisciplinary
treatment, involving full fixed orthodontics
treatment and implant-supported prostheses as
follows:

- Gain space between bilateral upper first
premolars and first molars for implant-
supported crowns.

- Create sufficient interarch space and bone
width for implant placement in the mandibular
right second premolar and molar region.

- Replace unesthetic maxillary anterior fixed
prosthesis, and restore temporary restoration in
the upper right first premolar with a gold inlay.

- Extract the lower right third molar to avoid
extrusion and protrusive interference.

Treatment Alternatives

The patient only agreed to portions of the proposed
treatment plan. Orthodontics treatment was
restricted to the maxillary arch for space closure
and alignment to prepare for an implant-supported
prostheses to restore the lower right first molar
and second premolar. Extraction of lower right
third molar was deleted and the patient did not
want to replace the unesthetic maxillary anterior
prosthesis. A compromised treatment plan was
devised that involved orthodontics to close space in
the upper arch and level the occlusal plane to create
sufficient interarch space for a lower right implant-
supported prosthesis. The patient was informed
that this treatment plan revision would probably
result in compromised dental axial inclinations,
no improvement in maxillary esthetics, and leave
an unopposed lower third molar, that would likely
contribute to future soft tissue and occlusion
problems. The patient accepted these limitations
and decided to proceed with treatment.

Treatment Plan and Sequence

1. Fixed orthodontic appliance in the upper arch

2. Compressed NiTi open coil spring mesial to *14
for uprighting, followed by space closure to move
it mesially using the overbite as anchorage (Figs. 7
and 13).
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W Fig. 13:

Orthodontics alignment and space closure in the maxillary
arch is documented at the start (OM), 6 months (6M), 12
months (12M) and at the end of 24 months (24M) of active
treatment.

3. Intrude upper right first molar by leveling the arch
and intruding by placing a temporary prosthesis
in the lower right edentulous space.

4. Fabricated in gold inlay for the upper right first
premolar.

5. Place implants in the lower right second premolar
and first molar regions by using bone splitting
and spreading.

6. Once the implants integrate, restore with a fixed
crowns.

7. Retention of the corrected malocclusion using
a clear retainer for both the maxillary and
mandibular arches.

Appliances and Treatment Progress

Damon Q® .022" brackets with standard torque
(Ormco, Glendora CA) were bonded on the maxillary
teeth. The initial wire was .014” CuNiTi. In the 2™
month, the arch wire was changed to .018" CuNiTi.
In the 3" month, two 2x12mm OrthoBoneScrews
(OBS) (Newton's A, Ltd, Taiwan) were inserted in
the palate and right infrazygomatic crest. Power
chains were attached from tooth *3 to the OBSs
on both the buccal and palatal surfaces to intrude
the extruded molar (Fig. 74). In the 4™ month, a
compressed NiTi open coil spring was placed on the
mesial of the upper left first molar *14) to correct
its axial inclination and the archwire was changed
to a .014x.025" CuNiTi. Subsequently, the upper
left space was closed with a power chain and the
arch wire was changed to .017x.025" TMA in the 7%
month. These mechanics were designed to protract
"4 using the overbite as anchorage (Fig. 13).

In the 16™ month, a temporary fixed prosthesis was
constructed to apply occlusal pressure on *3 to
assist with its intrusion. The temporary prostheses
was made by inserting two OBSs in the lower right
edentulous area. Fuji Il Glass lonomer Cement Type |l
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W Fig. 14:

Progress photographs for 2-21 months of orthodontics treatment show the intrusion of the upper right first molar. At 2
months (2M) power chains were anchored by OBSs to deliver intrusive force on the buccal and the lingual. At 16 months
(16M) a temporary prosthesis was constructed to oppose the extruded tooth *3. Note at 21 months (21M) there is adequate

interocclusal space created for an implant-supported prosthesis.

(GC America, Alsip IL) was used to connect the screws
and create an occlusal surface (Fig. 74).

In the 19" month, the bracket position was changed
to a more mesial inclination on the upper left
second molar via progressive archwires: .018"CuNiTi,
.014x.025"CuNiTi and .017x.025" TMA. A panoramic
radiograph was exposed to evaluate root alignment
(Fig. 15). In the 23" month, all brackets were removed,
and a clear overlay retainer was delivered for the
upper arch.

The patient was then scheduled for the final
restorative procedures. The temporary restoration
in the upper right first premolar was replaced with

a gold inlay, and two implants were placed to
permanently restore teeth 29 and 30.

M Fig. 15:
Following orthodontics a panoramic radiograph documents
the pre-prosthetic preparation of the maxillary arch. There
was no orthodontics treatment in the lower arch.
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Implant Placement

A preoperative CBCT scan was used to evaluate the
alveolar bone volume (Fig. 16). Tooth *29 area was
12 mm in height x 3.8 mm in width and the tooth
*30 area was 14 mm in height x 3.8 mm in width.
Since there was insufficient bone volume in both
areas, simultaneous bone splitting and spreading
was indicated prior to implant placement. A surgical
stent facilitated precise implant placement in
three dimensions (Fig. 77). The implant fixture was

Scale 0,74

Fig. 16:
A preoperative CBCT scan shows the narrow width of the
lower right edentulous arch.

4
A -
o
<

positioned 3 mm below the future crown margin
and no closer than 1.5 mm to the adjacent teeth.’

In the *29-30 area, a crestal incision was performed
along the lingual line angle with a No.15c¢ scalpel.
Sulcular incisions were made on the buccal and
lingual sides of the adjacent teeth to achieve
adequate flap reflection (Fig. 18). After exposing
the bone with full-thickness flaps, the knife-edged
crestal bone was trimmed with a diamond bur until
4.5mm of bone width was achieved (Fig. 19). The
bone was then split using a disc that was .025mm
thick and 3.2mm deep (Fig. 20). The surgical stent
was fitted to guide the lance and twist drills for the
initial osteotomy (Figs. 21-23); the final depth of the
osteotomy corresponded to the implant length.
A surgical guide pin (Fig. 24) was placed in the
osteotomy, and a periapical radiograph revealed the
implant in the *29 area almost impinged on the root
of ¥28 (Fig. 25 ). A Linderman side cutting drill was
used to change the direction of the osteotomy to
parallel the adjacent tooth (Fig. 26).

Fig. 17: A resin surgical stent was used as a drill guide.
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Lance Dril

10 mm +

10.5 mm

W Fig. 21:

The initial osteotomy was performed with a lance dfrill as
shown.

W Fig. 18:

A crestal incision was performed at the lingual line angle of
the edentulous ridge.

W Fig. 22:

The surgical stent was fitted to the adjacent teeth to guide
the lance and twist drills for the initial osteotomy.

W Fig. 19:

The narrow crestal ridge of bone was reduced with a
diamond bur until the ridge was 24.5mm in width.

W Fig. 23:
The twist dfrill enlarged the osteotomy formed by the lance drill.

W Fig. 20: W Fig. 24:

A disc was used to split the bone through the marrow space. Surgical guide pins were inserted in each osteotomy to
check the orientation.
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W Fig. 25: W Fig. 28:
The mesial osteotomy is almost in contact with the root of The bone spreading kit is a series of tapered root-form pins
tooth 728. (socket formers) that progressively increase the diameter of

the osteotomies.

W Fig. 26:

A Linderman side-cutting drill was used to correct the
direction of the osteotomy in the area of teeth *29. W Fig. 29:

. ) Two implant fixtures were installed.
The distance between the buccal and lingual

cortical plates (Fig. 27) was increased with a bone
spreading kit by progressively inserting tapered rods
of increasing diameter (Fig. 28). Two implant fixtures
(@3.8 X 12mm, @3.8 X 14 mm, A+ System, MegaGen®
Taiwan) were installed (Fig. 29). The implants achieved
adequate primary stability, so healing abutments
were placed (Fig. 30). The flap was repositioned and

closed with 5-0 nylon sutures (Fig. 37). W Fig. 30:
Healing abutments were placed on the implant fixtures.

W Fig. 31:

W Fig. 27: The soft-tissue flap was sutured around the healing
The osseous ridge was expanded with a bone spreading kit. abutments with 5-0 nylon.
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Post-operative periapical radiographs were taken to
assess the position and angulation of the implants
(Fig. 32). Although the two implants were not parallel,
their position was adequate because modified
abutments could facilitate the prosthesis fabrication.

W Fig. 32:

A post-operative radiograph shows that two implants 12mm
and 14mm in length were not parallel.

3.8 x 14 mm 3.8 x12 mm

- ﬂéﬁ &
|

W Fig. 33:
Left: A post-operative CBCT scan reveals that the apical third
of the 14mm implant is nearly penetrating the lingual
plate of bone (red arrow).

‘p‘

Lil

Right: The 12mm implant is well within the lingual plate of
bone.

A post-operative CBCT scan revealed the apical third
of the implants were near the lingual plate. (Fig. 33)

Implant Prostheses Fabrication

The multi-post abutments (25.00 mm and 2.00 mm
cuff height) were fitted and the abutments were
modified with a diamond bur for occlusal clearance
while maintaining a desirable soft tissue contour

W Fig. 34:

Abutments are adjusted with a diamond bur to provide
adequate occlusal clearance.

W Fig. 35:

Trying in the adjusted posts demonstrates that there is 2mm
of occlusal clearance, which is adequate for the fabrication
of the porcelain fused to metal crown.

(Fig. 34). The abutment’s post height was reduced to
provide the 2mm of occlusal clearance necessary for
fabrication of a porcelain fused to metal crown (Fig.
35).

Before taking an impression to fabricate the
prostheses, the abutment screws were torqued to
30-N-cm with a screw driver and a torque ratchet.
Gingival retraction cords were positioned in the peri-

implant sulcus with a packing-placement instrument
(Fig. 36). A direct impression was obtained with
polyvinyl siloxane and it was poured with type IV
dental stone (Fig. 37). The casts were subsequently
articulated using check-bite records. A metal coping
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W Fig. 36:

Gingival retraction cord is packed into the peri-implant
sulcus.

W Fig. 37 :

Following removal of the retraction cord, a direct impression
with polyvinyl siloxane captures the margins of the abutments.

W Fig. 38:
The upper photographs show the metal coping for the
prosthesis, and the lower photographs illustrate the
completed final prostheses.

was fabricated by the laboratory, and the marginal
integrity was verified clinically with a dental explorer
(Fig. 38). After completion of the final prostheses, an
appropriate fit of the contact area was confirmed
with dental floss. After clinical adjustment and
verification of the fit and occlusion, the permanent
crowns were |uted into place with permanent
cement (Hybond® Shofu Dental Corp., Kyoto, Japan ).
The holes on the occlusal surface of the crowns were
filled with composite resin.

Results Achieved
Maxilla (all three planes):
+ A - P: Maintained

- Vertical: Maintained

« Transverse: Maintained

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

- Transverse: Maintained

Maxillary Dentition

A -P: All space closed, mesial translation of the left

molar
- Vertical: Upper right first molar intruded

- Inter-molar / Inter-canine Width: Maintained

Mandibular Dentition
« A - P: Maintained
- Vertical: Maintained

« Inter-molar / Inter-canine Width: Maintained

Facial Esthetics: Maintained
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Final Evaluation of Treatment

The ABO Cast-Radiograph Evaluation (CRE) score was

integrity of the teeth and minimizes the need for
prosthetic restorations. Anchorage with OBSs is very

i . . effective mechanics for tooth intrusion.””® The most
26 points.“ The major discrepancy was excessive

overjet of multiple teeth (6 points). Occlusal function idlea) slies i e OB5 2@ (e iagygomeie dies,

(contacts) was improved by closing the space maxillary palate (2mm on either side of the midline),

between the left maxillary first premolar and first and the buccal shelf of the mandible.

molar. The functional occlusion was stabilized by

, . . , Himmlova et al.” reported that the ideal length for
restoring the missing mandibular right second
implants is in the range between 10-12mm, and the
ideal width is between 4.2-5.0mm (Figs. 40 and 41).

When the crown of a tooth is loaded eccentric to its

premolar and first molar with an implant-supported
prostheses with a double implant design (Fig. 39).

Overall, the patient was quite satisfied with the

: : : axial inclination, damaging moments (stress) can be
improvement in her occlusal function.
generated that tend to displace and flex the implant

relative to its supporting bone (Figs. 40 and 41). The

Discussion double-implant design substantially decreases stress

i ; . in the sagittal plane (Fig. 39).° The same principle
Reconstruction with orthodontics treatment g P (Fig. 39) P P

applies when two implants are used to replace two
adjacent teeth. The implants selected to restore the
lower right quadrant were ?¥3.8X 12mm long and
?3.8X 14 mm long.

and implants stabilized the temporomandibular
relationship and improved the chewing efficiency of
the patient. There are several methods to optimize
space for implants, but orthodontics treatment is
the most conservative, because it preserves the

Fig. 39:

When the pontic is loaded off-center, the double-implant design (right) produces substantially less moment on the implant
head, resulting in damped displacement, compared with either of the single-implant designs (left and center). Figure adapted
from Geramy A, Morgano SM. J Prosthet Dent 2004;92:434-40.°
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The difference between stress on 8 and 17 mm implants is 7.3%.

§ 100 ~~~S——
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mplant eng'l'h Mimmiova, et al. (7 Prosthet Dent 2004;91: 20-5.)

m Fig. 40:

The stress on implants is inversely related to length. The optimal implant length is ~10-12mm. Figure adapted from Himmlova L,
Dostalova T, Kacovsky A, Konvickova S. J Prosthet Dent 2004;91:20-5.

The difference between stress on 2.9 and 6.5 mm implants is 60%.
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m lant w|d1'h Himmiova, et al. (T Prosthet Dent 2004:91: 20-5.)

W Fig. 41:

With respect to moderating stress, the optimal implant width is ~4.2-5.0mm. Figure adapted from Himmlova L, Dostalova T,

Kacovsky A, Konvickova S. J Prosthet Dent 2004;91:20-5.*

There are four common methods for classification of
soft and hard tissue defects.”''"'” Wang" modified
Seibert’s'” scheme to create the HVC (horizontal,
vertical, combination) ridge deficiency classification
for assessing vertical and horizontal discrepancies.
The latter is a practical method that is widely used
for conveying the difficulty in restoring the ridge.
The three broad categories are still present: Class I, 1,
and lll defects are classified as horizontal (H), vertical
(V), and combination (C) defects. Each category is
further subdivided into small (s, < 3mm), medium

(m, 4 to 6 mm), and large (I, = 7mm) subcategories.
Both soft and hard tissue defects are considered in
this classification scheme. Treatment options are
suggested based on the HVC classification. The
lower right edentulous ridge was classified as a
small horizontal defect, so an appropriate treatment
approach is an onlay bone graft. The present patient
was treated with an attractive alternative procedure:
bone splitting, spreading and immediate implant
placement. The latter approach (Figs. 27-37) saves
treatment time and is often more predictable,
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because there is no need for a bone grafting
procedure and healing phase before placing the
implants.

Conclusion

Oligodontia with additional missing teeth resulted
in a severe acquired malocclusion. Malocclusions
associated with a mutilated dentition may require
orthodontics, bone augmentation, implants,
and prostheses to achieve an optimal functional
outcome. Orthobonescrews (OBSs) are versatile
temporary anchorage and prosthetic devices for
correcting unstable occlusions. The bone splitting
procedure is effective for managing an atrophic
edentulous ridge to receive implant-supported
prostheses.
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LINGUAL POSTERIOR X-BITE
Discrepancy Index Worksheet | | . o Toal = [ 0 |
BUCCAL POSTERIOR X-BITE
TOTAL D.I. SCORE 21
- 2 pts. per tooth Total = E
OVERJET
0 mm. (edge-to-edge) = E L T (See Instructions)
1 -3 mm. = 0 pts. ° 1o -
3.1 -5mm. = 2 pts. S ERRCHC SR
5.1 =7 mm. = 3 pts. o
R R _ 4 gts. Each degree <-2 x 1pt. =
>9 mm. = 5 pts.
Each degree > 6° x 1pt. =
Negative OJ (x-bite) 1 pt. per mm. per tooth =
SN-MP
Total - [ o ] > 38° - 2pts.
Each degree > 38° X 2 pts. =
OVERBITE
0—3 mm. = 0 pts. < 26 = Int
3.1 -5 mm. = 2 pts. Each degree < 26° x1pt =
5.1 =7 mm. = 3 pts.
Impinging (100%) = 5 pts. 1to MP > 99° = 1pt
Total - III Eachdegree > 99° 7  xlipt.= 7

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

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.

OCCLUSION

Class I to end on 0 pts.

Endon Class [Tor III = 2 pts. per side pts.

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

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

Total =

OTHER  (See Instructions)

Supernumerary teeth x1pt. =
Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology X 2 pts. =
Impaction (except 3" molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. =
Missing teeth (except 3 molars) 10 x1pts.= 10
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:

IMPLANT SITE

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

Gingival biotype ¢ Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),
=1
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 (I pt), = 7mm to contact point (2 pts) =—1_
Bone anatomy of alveolar crest : na&v sufficient (0 pt), Deficient H, allow

High-scalloped, thin (2 pts)

simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or Both
H&V (3 pts)
Soft tissue anatomy : ntact (0 pt), Defective ( 2 pts)

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

Total =
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Occlusal Contacts

Cast-Radiograph Evaluation

Total CRE Score 26

Alignment/Rotations R

R mMx 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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Implant-Abutment Transition & Position Analysis total score:=| 5§

Total =

1. Implant Position

—

| lant Positi 1.M & D ( Center) @ 1 2
mpian osItion
P 2.B &L (Buccal2mm) @ 1 2
1.M-D 2.B-L 3.Depth 4. Angulation 5. Distance to tooth 3 Depth ( 3 mm ) @ 1 2
Center  2mm 3mm Max. 15° = 1.5mm 4. Angulation ( Max. 152) 0 @ 2
5. Distance to Adjacent Anatomy @ 1 2
1.M & D ( Center) (0) 1 2
2.B &L (Buccal2mm) @ 1 2
3. Depth (3 mm) (0) 1 2
4. Angulation ( Max. 152) @ 1 2
5. Distance to Adjacent Anatomy @ 1 2
I 45 Total = 2
1. Fixture Cervical Design N @
2. Platform Switch (N) Y
3. -A Connection Type E @
\ 4. Abutment Selection s (0)
! 5. Screw Hole Position @ B
"""" 6. Marginal Bone Loss @ YO 1 2
- external connection, 7. Modified Gingival Contour N @ 0 @ 2
: internal connection, 8. Gingival Height N @ 0 @ 2
screw ype, 9. Crown margin fitness @ Y 01 2

E
[
S
C: cement type,
P : palatal/central,
B

I 46 Total = 2

: buccal

1. Fixture Cervical Design N @

2. Platform Switch (N) Y

3. I-A Connection Type E @

4. Abutment Selection S @

5. Screw Hole Position @ B

6. Marginal Bone Loss @ Y O 1 2
7. Modified Gingival Contour N @ 0 @ 2
8. Gingival Height N(Y) 0 (1) 2
9. Crown margin fitness @ Y 01 2
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Full Cusp Class Il Malocclusion
with a Deep Overbite

SUMMARY

A skeletal and dental Class Il malocclusion in a adolescent male with incompetent lips was managed with non-extraction
orthodontics treatment. The impinging deep overbite was resolved with an anterior bite turbo. The skeletal and dental Class Il
relationships were corrected with Class Il elastics and miniscrews that were inserted as anchorage in the infrazygomatic crests

bilaterally. A tooth positioner was used to finish the occlusion. Overall, this moderately difficult malocclusion (DI=20) was
finished in an excellent result (CRE=24) in ~21 months, but there were some side effects associated with rapidly opening the

bite.(Int J of Othod Implantol 2014,36:72-86)

Key word: Class Il, deep overbite, miniscrews, tooth positioner.

History and Etiology

A 13-year-11-month-old boy was referred by his
dentist for orthodontic consultation (Fig. 7). The
chief concern was an impinging deep overbite
(Figs. 2 and 3). A diastema was noted between the
upper central incisors (Fig. 2). No known habits
contributing to the malocclusion were reported.
However, hypermentalis activity associated with lip
closure (Fig. 7) suggests the malocclusion is primarily
environmental, secondary to a moderate lip trap

H Fig. 1:
Pre-treatment facial photographs show strained lips on
closure: flat chin contour in the profile view, dimpled chin
pattern due to hypermentalis activity in the frontal view.
Note that the chin dimpling disappears when the lips are
opened for the smiling view.

H Fig. 2:
Pre-treatment intraoral photographs show an impinging
deep overbite that obscures the view of the lower anterior
teeth.

B Fig. 3: Pre-treatment study models (casts)
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when the lips are in repose. The patient was treated
to an acceptable result as documented in Fig. 4-9.

Diagnosis

Skeletal:

W Fig. 4: . Skeletal Class Il (SNA 85° SNB 79°, ANB 6°)

- Normal mandibular plane angle (SN-MP 29°,
FMA 21°)

Dental:
- Bilateral Class Il molar relationship, full cusp
discrepancy on the left side (Fig. 3)
- 100% impinging deep overbite with lingual
recession of the gingiva on the Mx central

incisors (Figs. 2 & 3)

W Fig. 5: - Overjet (O)) 5 mm (Fig. 10)

Post-treatment intraoral photographs document that the . . .
deep overbite was successfully resolved. » Mild crowding of about 2 mm in upper arch,

and T mm in the lower arch

- Diastema <1.0 mm between maxillary central
incisors (Fig. 11)

- Maxillary dental midline 1 mm to the right of
the facial midline

« Deep Curve of Spee (Fig. 12)

Facial:

- Mild convex profile with protrusive lips Lip strain
on closing, as evidenced by a dimple pattern on
the chin due to hypermentalis activity

B Fig. 6: Post-treatment study models (casts)
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Fig. 7: Fig. 8:

Pre-treatment cephalometric and panoramic radiographs Post-treatment cephalometric and panoramic radiographs

reveal a deep overbite and increased curve of Spee. document the correction of the deep overbite the excessive
curve of Spee

Fig. 9:
Superimposed tracings document retraction of maxillary anterior teeth and posterior rotation of the mandible. The mandibular
molars were extruded and the lower incisors were slightly flared.
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The ABO Discrepancy Index (DI) was 20 as shown in
the subsequent worksheet.

Specific Objectives of Treatment

Maxilla (all three planes):

« A-P:Retract

- Vertical: Allow for normal expression of growth

H Fig. 10:

Pre-treatment a 100% deep impinging overbite is associated
with distal out rotation of the maxillary central incisors.

- Transverse: Maintain

Mandible (all three planes):

A - P: Allow for normal expression of growth
- Vertical: Allow for normal expression of growth

- Transverse: Maintain

Maxillary Dentition

+ A - P: Retract the entire maxillary arch

- Vertical: Maintain the molars and intrude the incisors

CEPHALOMETRIC
W Fig. 11: SKELETAL ANALYSIS
Pre-treatment and intra-oral frontal photographs reveals a PRE-Tx POST-Tx DIFF
maxillary midline diastema.
SNA?° 85° 83° 2°
SNBe° 79° 78° 1°
ANB® 6° 5° 1°
SN-MP° 29° 30° 1°
FMA®° 21° 22° 1°
DENTAL ANALYSIS
UITTONAMM  6mm 3mm 3 mm
U1 TO SN° 110° 108° 2°
L1 TO NB mm 7 mm 9mm 2mm
L1 TO MP° 98° 102° 4°
FACIAL ANALYSIS
E-LINE UL 2mm  -05mm 25 mm
uFig 12 E-LINE LL 5mm 3mm 2mm
An open-mouth frontal view of the dentition shows the deep M Table 1: Cephalometric summary

curve of Spee.




1JOI'36 iAOI CASE REPORT

« Inter-molar Width: Increase
« Inter-canine Width: Maintain

« Buccolingual Inclination: Maintain

Mandibular Dentition

« A - P: Maintain the molars and incisors

Vertical: Maintain the molars and intrude the incisors

Inter-molar Width: Increase

Inter-canine Width: Maintain

Buccolingual Inclination: Maintain

Facial Esthetics: Correct incompetent

Other: Correct Curve of Spee by intruding the lower
incisors

Treatment Plan

A non-extraction treatment plan included correcting
the deep overbite, leveling the Curve of Spee,
coordinating the arches, and normalizing the soft
tissue profile. Both arches will be bonded with a
full fixed orthodontic appliance, with bite turbos
placed on the lingual surface of both central incisors
to correct the deep bite and curve of Spee. Class I
molar relationship was to be corrected with early-
light-short elastics (2 0z). Miniscrews were planned
bilaterally in the infrazygomatic crests for retracting
the maxillary arch to correct the Class Il relationship.
Up & down elastics (2 0z) were prescribed to detail
the occlusion before removing the fixed appliances,
and then the final occlusion was to be achieved with
a positioner. An upper clear retainer and both upper
and lower fixed retainers were planned to retain the

corrected dentition. Removal of the four 3 molars
at the age of 18 is recommended.

A 0.022" slot Damon Q bracket system (Ormco) was
used. The maxillary arch was bonded with high
torque brackets on the anteriors, and low torque
brackets for the mandibular arch (Fig. 73). The
archwire sequences for both arches was .014 CuNiTi,
016 CuNiTi, .014 x .025 CuNiTi, and .017 x .025 TMA.
Class Il elastics (early-short-light) were used to correct
the A-P discrepancy during the .014 CuNiTi archwire
stage.

W Fig. 13:

High torque brackets were bonded on the maxillary incisors,
and low torque brackets were used for the mandibular
incisors.

In the 5" month of treatment, the composite resin
bite turbos were placed on the palatal surface of
the upper central incisors to open the bite and
allow the molars to erupt in order to correct the
impinging deep bite situation1 (Fig. 14). In the 11%"
month of active treatment, reshaping the contour
of all the mandibular central and the lateral incisors
was carried out so the irregular surface of the teeth
that would not disturb the alignment (Figs. 15-
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16). One month later, two miniscrews (2x12 mm,
OrthoBoneScrew®, Newton's A, Inc.) were inserted
bilaterally in the infrazygomatic crests'” to serve as
anchorage to retract the entire maxillary dentition
(Fig. 17 A & B). When both arches were in the .017 x
025 TMA archwire stage, elastometric chains were
attached from the upper canines to the miniscrews,
and class lll elastics were used from the lower
canines to the miniscrews.

W Fig. 14:

Composite resin bite turbos were bonded on the lingual
surface of the maxillary central incisors.

Before reshaping

W Fig. 17-A:
Miniscrews, inserted bilaterally in the infrazygomatic
crests, were subsequently used to anchor Class Ill elastics,
B Fig. 15; extending to drop-in hooks on the lower cuspids.

At 10 months of treatment, the lower incisors required
reshaping.

After reshaping

W Fig. 16: W Fig. 17-B:
The lower incisors were reshaped, and the spaces were

A lateral view shows the Class Il elastics between the lower
subsequently closed with elastomeric chains.

canines and the upper posterior miniscrews.
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Bracket repositioning was performed as indicated
by sequential panoramic films during several
appointments, and wire bending was performed
for detailing the occlusion during the final stages of
the treatment. In the 19" month of treatment, up
and down elastics were applied on the 2" molars
to settle the tip-back side effect, which had been
caused by retraction of the maxillary arch using
miniscrews for anchorage.

W Fig. 18:
At 21 months, a mouthguard-type tooth positioner was
A tooth positioner was prescribed to establish an delivered to finish the occlusion.

optimal functional occlusion. At the appointment
prior to removing the fixed appliances, impressions
and a wax bite registration were taken and sent to a
commercial orthodontic laboratory to fabricate the
tooth positioner. The patient was informed that the
braces would be removed at the next appointment
and a positioner would be used to finish the

occlusion.
After 21 months of active treatment, all the ™ Fig- 7% ,

) Post-treatment photograph of the frontal view of the maxilla
appliances were removed and a mouthguard- shows the final alignment.

type tooth positioner was delivered (Fig. 18). The

patient was instructed to wear it four hours a day  Results Achieved
for the first two weeks, during which the patient

was asked to repeatedly clench into the positioner  Maxilla (all three planes):
and then release. The patient was instructed to . A-P:Retracted
perform this “exercise” for 15 minutes every hour
while wearing the appliance. After two weeks of
the tooth positioner application, the treatment
was finished and the retainers were delivered (Fig.
19). Post-treatment cephalometric and panoramic
radiographs (Fig. 8), as well as superimpositions of
cephalometric tracings (Fig. 9) document the final + Vertical: Increased
result. - Transverse: Expanded

- Vertical: Increased

« Transverse: Expanded

Mandible (all three planes):

« A - P: Retracted
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Maxillary Dentition teeth from returning to pre-treatment positions
- A-P: Retracted maxillary arch (rotation & spacing). The upper 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. In addition, the
+ Inter-canine Width: Maintained patient was instructed in the proper home hygiene

care and maintenance of the retainers.

« Vertical: Maintained

« Inter-molar Width: Increased

Mandibular Dentition

« A -P: Maintained
. Vertical: Increased Final Evaluation of Treatment

« Inter-molar Width: Increased Critical assessment of this case with the ABO Cast-
Radiograph Evaluation and IBOI Pink & White
score resulted in scores of 24 and 2 respectively, as
Facial Esthetics: documented on the forms appearing later in this
report. The major discrepancies were in the occlusal
relationships (8 points), marginal ridges (5 points),
alignment/rotations (3 points), and occlusal contacts

. Inter-canine Width: Decreased

- Lower lip profile was improved but the lips
were still incompetent. Chin dimples were still
noted in the frontal photograph of the face

(Fig. 4) because of mentalis muscle contraction (2 points). The patient's chief concern (deep impinging

overbite) was successfully treatment, and his lip
profile has been improved but the lip incompetence
Superimpositions: remained. The patient was satisfied with the

when the lips are closed.

. As the maxilla extruded, it was retracted, byt treatmentoutcome (Fig. 20).

the mandible was rotated posteriorly.

Upper incisors were retracted bodily and slightly
extruded, but the lower incisors were flared.
Extrusion of the lower molars was attributed to the
extensive use of Class Il elastics.

Retention

After two weeks of tooth positioner application, a
fixed retainer was bonded on the lingual surface

W Fig. 20:

. L Post-treatment photograph shows the patient with Dr. Chris
of the two maxillary central incisors to prevent the Chang.
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Discussion

Angle Class Il Division 1 malocclusions represents
a large proportion of the average orthodontist's
caseload.” There are multiple approaches for
managing Class Il Division 1 malocclusion. The
diagnosis and treatment plan should carefully
consider facial profile, skeletal pattern, growth
potential, and severity of the malocclusion. The
treatment protocol as well as the malocclusion
severity can influence the efficiency of orthodontic
treatment.” Therapeutic options include removable
functional appliances, fixed functional appliances,
headgear, intermaxillary elastics and/or tooth
extractions. Removable functional appliances are
usually best suited to patients in the late mixed
dentition, while fixed functional appliances are best
in the early permanent dentition.” However, the
effectiveness of functional appliances on enhancing
mandibular growth in the short term remains
controversial.’ Since the current patient had a
major Class Il discrepancy and his growth potential
was questionable, a dentoalveolar correction was
indicated to achieve the most efficient treatment for
a full cusp Class Il malocclusion as rapidly as possible.
Extractions were not a good option due to mild
crowding and convex profile. Excessive retraction
of the anterior teeth may increase the nasolabial
angle and decrease incisal inclination, which could
increase the severity of the deep bite. Therefore,

a non-extraction treatment protocol was chosen,
utilizing a full fixed appliance, Class Il elastics and
maxillary posterior miniscrews.

Anchorage is considered the most critical factor
when correcting a Class Il Division 1 malocclusion.
To reinforce anchorage, various auxiliaries can be
used, including headgear, lingual arch, transpalatal
arch, Nance holding arch and intermaxillary
elastics. However, anchorage control that
requires patient compliance may be problematic.
Dental implants, miniscrews, and miniplates are
increasingly popular for skeletal anchorage that
does not depend on compliance. These devices
can provide stationary anchorage for various
types of tooth movement7 without active patient
cooperation. According to the retrospective study
by Yao et al.® skeletal anchorage has achieved
better control than other options in both the
anteroposterior and vertical directions during
treatment of maxillary dentoalveolar protrusion.
Correction of Class Il malocclusion is facilitated
by greater retraction of the maxillary incisors, less
posterior anchorage loss, and counterclockwise
mandibular rotation, especially for patients with
a hyperdivergent face.” Among the devices
available, miniscrews as temporary anchorage
devices (TADs) are commonly used because of the
following advantages:*

1. Easy placement and removal

2. A variety of maxillary and mandibular locations are
available for placement

3. Minimal operation and postoperative discomfort ®




4. No need for complicated clinical and laboratory
procedures to facilitate precise implant placement

5. Can be immediately loaded Correction of deep
overbite can be accomplished in different ways
depending on the treatment goals chosen for
individual patients.'”'" There are four general
treatment options to consider:"”

1. Extrude the posterior segment

2. Intrude the maxillary incisors

3. Intrude the mandibular incisors

4. Flare the maxillary and/or mandibular incisors

For the present patient, anterior bite turbos were
placed to allow posterior teeth to extrude. This
method is advantageous for correcting the deep
bite, creating interocclusal space and eliminating the
intercuspal locking. All of these effects facilitate the
correction of the Class Il relationship."'* Bite turbos
and Class Il elastics are a good combination to solve
Class Il deep bite problem, but there are risks if the
patient does not have good growth potential for
froward rotation of the mandible. These mechanics
rotate the mandible posteriorly (clockwise), extrude
the mandibular molars, and increase the axial
inclination of the lower incisors. Taking the side
effects on the anterior teeth into consideration, high
torque brackets were chosen for the upper incisors

Full Cusp Class Il Malocclusion with a Deep Overbite 1J01 36

and low torque brackets for the lower incisors.
Despite this precaution, lower incisor angulation to
the mandibular plane increased from 98° to 102°. In
retrospect, it may have been better to treat this case
with miniscrews and a lower base arch to intrude
the mandibular incisors.'” However, miniscrews can
also produce unwanted side effects, such as tip-back
of the molars and a posterior open bite. However
these side effects can be at least partially controlled
by using a lighter force and extending the treatment
time.

The patient was found to have an unconscious
bruxism habit that was evidenced by generalized
wear facets on multiple teeth (Fig. 27). The etiology
appeared to be a predisposition to nocturnal
bruxism that was manifest after the deep impinging
overbite was relieved. Attrition can occur with

W Fig. 21:
Following the opening of the occlusion with bite turbos,
generalized wear facets were noted on multiple teeth in the
maxillary arch (circles). The facets were distinguished as less
(blue circles) or more (red circles) severe.
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normal masticatory function but it is usually a
manifestation of parafunctional habits such as
nocturnal bruxism."” Parafunction is thought to have
a multifactorial etiology: occlusal, psychological
or originating within the central nervous system.'®
However, Caroline et al.”” found no relationship
between bruxism and orthodontics; neither the
need for nor the provision of orthodontic treatment
contributes to increased tooth wear. Parafuction
can lead to mobility of the dentition, severe
occlusal wear, displacement of the aligned arches
and sometimes pain. Recommended treatment
includes the medication Klonopin® (clonazepam)
Tmg one hour prior bedtime, reduction of acidity in
the diet which softens tooth structure, fabrication
of an occlusal nightguard to protect the teeth,
and restoration of the damaged tooth structure as
necessary.”

The purpose of the tooth positioner for the present
patient was to establish an optimal functional
occlusion. Using a tooth positioner, rather than
final finishing with archwires, is purported to have 3
advantages :

1. It allows the fixed appliances to be removed
sooner.

2. Itimproves articulation of the teeth and massages
the gingiva, which is usually swollen after
comprehensive orthodontic treatment.

3. It helps develop lip competence and facial muscle
tone.

According to Yongjong et al.,'®

wearing a tooth
positioner improves alignment and rotation, overjet,
occlusal relationship, inter-proximal contact, and
root angulation. For the present patient, improved
occlusal relationships, closure of inter-proximal
contacts, proper overbite and optimal overjet were
all achieved. However, good patient compliance is
needed and that is the most important consideration

in determining the efficacy of the method."®

In addition to a successful outcome, a treatment
protocol must also provide good long-term stability
of the dental relationships. Long-term changes in
tooth alignment can occur, so Niall et al." suggest
that it is not appropriate to evaluate final treatment
results at the end of active treatment. Long-term
follow-up evaluation is an important consideration

for all patient treatment outcomes.

Conclusion

Class Il Division 1 with a deep bite is a common
malocclusion. The choice of treatment should
consider the patient's facial profile, skeletal
pattern, growth potential, and severity of the
malocclusion. Bite turbos and Class Il elastics are
a good combination for rapidly resolving a severe
Class Il deep bite malocclusion. This method may

be advantageous for patients who have competent
lips, but limited growth potential; however, opening
the bite may also lead to unintended consequences
such as flaring of the lower incisors, lingual tipping
of the upper incisors, and incompetent lips. Overall,




extra-alveolar skeletal anchorage, miniscrews buccal

to the maxillary molars, may achieve better control
of Class Il correction in three dimensions, particularly
for patients with incompetent lips.
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Discrepancy Index Worksheet

TOTAL D.L SCORE

OVERJET

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

3.1 -5 mm.

5.1 =7 mm.

7.1 =9 mm.

>0 mm. =

Il

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

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

Total

OVERBITE

0—3 mm. =
3.1 -5 mm. =
5.1 -7 mm.

Impinging (100%)

Total =

ANTERIOR OPEN BITE

0 pts.
2 pts.
3 pts.
5 pts.

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

Total =

LATERAL OPEN BITE

2 pts. per mm. per tooth

Total =

CROWDING (only one arch)

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

Total

LUSION

Class I to end on

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

Total

Lo |

N
1 pt

2 pt's.
4 pts.
7 pts.

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

1 pt. per mm. pts.
additional

6 |

2 s

LI AL POSTERIOR X-BITE

1 pt. per tooth Total =

[ o]
2 pts. per tooth Total = II\

CEPHALOMETRICS

(See Instructions)

ANB@or = P = 4pts.

Each degree <-2° xlpt =

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

Identify: Lip Incompetence

Total =

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

IMPLANT SITE

Lip line :
Gingiva] biotype  Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick (1 pt),
High-scalloped, thin (2 pts)

Shape of tooth crowns : Rrectangular (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 - 0
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Occlusal Contacts

Cast-Radiograph Evaluation

Total Score: 24

Alignment/Rotations

R nx L L ™Mo R

Lingual Surface

Occlusal Relationships

1 |
\ s L | 4
| ‘ ‘ ‘ ‘ | m
p % '/) 3
11 1L

R MX L L MD R R
Interproximal Contacts

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 & \White Esthetic Score

Total Score: = 2

Total = 1

1. Pink Esthetic Score

—

.M & D Papillae
. Keratinized Gingiva

. Curvature of Gingival Margin

. Root Convexity ( Torque)

o O o o o o
—
N NN NN

2
3
4. Level of Gingival Margin
5
6

. Scar Formation

1. M & D Papillae
. Keratinized Gingiva

2
3. Curvature of Gingival Margin
4

5. Root Convexity ( Torque )

N D NN NN

6. Scar Formation

©
©
0

. Level of Gingival Margin (0) 1
©
©

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

1. Midline

2. Incisor Curve

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

o O o o o o
—
N N NN NN

6. Tooth to Tooth Proportion

1. Midline

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

5. Tooth Proportion (1:0.8)

© o ©OOE

N N NN NN

6. Tooth to Tooth Proportion
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Asymmetric Extraction
of Adult Orthodontic Treatment

History and Etiology

A 50-year-old female was referred by her dentist
for orthodontic consultation (Fig. 7). Her chief
concerns were crowding and protrusion of the
maxillary anterior teeth (Figs. 2 and 3). There were no
contributory medical problems. The clinical exam
revealed: 1. maxillary incisor protrusion with an

overjet of about 8 mm, 2. two three-unit bridges to
replace missing 1° molars, 3. crown on the lower
left 1°" molar, and 4. three missing teeth (maxillary
left 1 molar, mandibular right 1 molar and left central
incisor). 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 ~ ® Fig. 2: Pre-treatment intraoral photographs

below.

Diagnosis

Skeletal:

- Skeletal Class Il (SNA 77°, SNB 69.5°, ANB 7.5°)
+ Mandibular plane angle (SN-MP 38°, FMA 31°)

Dental:

- Molar relationships: Right Class Il: Left Class I; 8mm

B Fig. 3: Pre-treatment study models
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overjet; 6mm overbite (Fig. 10). Labially inclined
mandibular incisors (112°)

« Missing teeth: maxillary left 1* molar, mandible right
1 molar and left central incisor

- Unesthetic prostheses: three-unit bridges to replaced

missing molars, and a metal crown on the lower left 1*

molar

Facial:

- Maxillary protrusion with upper lip strain.

The ABO Discrepancy Index (DI) was 38 as shown in
the subsequent worksheet.

Specific Objectives of Treatment

Maxilla (all three planes):

« A-P:Retract.
« Vertical: Maintain.

- Transverse: Maintain.

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

« Transverse: Maintain.

Maxillary Dentition

« A- P: Retract incisors, protract posterior segments

B Fig. 6: Post-treatment study models )
bilaterally.
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Fig. 7: Pre-treatment pano and ceph radiographs Fig. 8: Post-treatment pano and ceph radiographs
o &

| w
N\

Fig. 9: Superimposed tracings show 1. the upper anterior teeth and molar retraced. 2. the lower anterior intruded.
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Ty premolar was extracted to relieve upper anterior
crowding (Fig. 17), and OrthoBoneScrew®(OBS)
anchorage was used to assist in anterior protrusion
correction. Power chains were used to close the
extraction spaces. Detail bending and settling
elastics produced the final occlusion. The bonded
appliances were removed and the corrected
dentition was retained with fixed retainers from the
maxillary right lateral incisor to the left lateral incisor,
and from the mandibular right canine to the left
canine. Clear overlay retainers were constructed for
both arches.

s PR T

W Fig. 10:

The maxillary incisor was protrusion with an overjet of about
8 mm and 6 mm overbite.

. Vertical: Maintain.

- Inter-molar Width: Maintain. W Fig. 11:
The right first premolar was extracted, the three-unit bridge
. . from the left 2" premolar to 2" molar was removed, and the
Mandibular Dentition: temporary crowns were place on both abutments.
+ A - P: Maintain.
- Vertical: Maintain.

« Inter-molar / Inter-canine Width: Maintain.

Facial Esthetics:

+ Reduce upper lip protrusion.

Treatment Plan

Extraction treatment with a full fixed orthodontic

appliance was indicated to retract and level the u Fig 12

upper dentition and align the lower arch. In the The black triangle between the maxillary central incisors

initial stage of the treatment, the upper right first was corrected with interproximal stripping and power tube
! traction to close the resulting space.
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Appliances and Treatment Progress

The right first premolar was extracted, the three-unit
bridge from the left 2" premolar to 2" molar was
removed, and the temporary crowns were place on
both abutments (Fig. 17). A .022" slot Damon D3MX
bracket system (Ormco) was used, and the maxillary
incisions were bonded with high torque brackets.
The initial archwire was .014” CuNiTi.

After one and half months of initial alignment and
leveling, the archwire was changed to .014x.025"
CuNiTi. Meanwhile, the black triangle between
the maxillary central incisors was corrected with
interproximal stripping and power tube traction to
close the resulting space (Fig. 12). In the 4™ month,
the archwire was changed to .017x.025" low friction
TMA in the upper arch. Open coil springs were
used to open spaces between the upper left canine
and left 1°* premolar, as well as between the left 1%
premolar and 2™ premolar (Fig. 73). Opening space
facilitated the restoration of caries on the upper left
15" premolar. In the 8" month of active treatment,
the maxillary anterior segment was ligated with a

W Fig. 13:
Open coil springs were used to open spaces between the
upper left canine and left 1 premolar, as well as between
the left 1° premolar and 2" premolar.

Figure-eight tie using a .012" stainless steel ligature,
and the mandibular arch was bonded with standard
torque brackets (Fig. 14). After fourteen months
of treatment, a bony defect was noted distal to
the upper left 2"* premolar. Periodontal therapy
was indicated and closely monitored with follow-
up checks (Fig. 15). In the 23™ month, the lower
arch archwire was changed to .017x.025" TMA and
the anterior segment was ligated with a Figure-
eight tie. At the same time, two miniscrews (2x12
mm OrthoBoneScrew®, Newton's A Ltd, Taiwan.) were
inserted into the infrazygomatic crests bilaterally.
The elastometric chains were attached from
upper right and left canines to the screws (Fig. 16).
During the active treatment period, the brackets

W Fig. 14:
The maxillary anterior segment was ligated with a Figure-
eight tie using a .012” stainless steel ligature, and the
mandibular arch was bonded with standard torque brackets.

H Fig. 15:

A bony defect was noted distal to the upper left 2"
premolar.
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W Fig. 16:

The mandibular anterior segment was ligated with a
Figure-eight tie. Two miniscrews were inserted into the
infrazygomatic crests bilaterally. The elastometric chains were
attached from upper right and left canines to the screws.

on the lower right 2" premolar and left 1°* molar
were frequently loose, because the lower right 2™
premolar was a three-unit porcelain fused to metal
bridge, and the left 1* molar was a single metal
crown. Itis usually difficult to retain bonded brackets
on these prosthetic materials.

The lower archwire was sectioned to the right
1°" premolar and an archwire sleeve was inserted
between the left 2" premolar and 2" molar area (Fig.
17). In the 31* month, the upper right 1°* premolar
extraction space was still not completely closed.
Two buttons were bonded on the palatal side of the
upper right canine and 1* molar and a power chain
was activated between the two (Fig. 18).

W Fig. 17:
The lower archwire was sectioned to the right 1° premolar
and an archwire sleeve was inserted between the left 2™
premolar and 2" molar area.

W Fig. 18:

Two buttons were bonded on the palatal side of the upper
right canine and 1° molar and a power chain was activated
between the two.

After 37 months of active treatment, all appliances
were removed. Four months after fixed appliance
removal, porcelain crowns and fixed partial
dentures were constructed to replace the previous
metal protheses (Fig. 19). The corrected dentitions

were retained with fixed anterior retainers in both
arches: 1. maxillary right lateral incisor to left lateral
incisor, and 2. mandibular right canine to left
canine. Clear overlay retainers were delivered on
both arches.
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W Fig. 19:

Four months after fixed appliance removal, porcelain crowns
and fixed partial dentures were constructed to replace the
previous metal protheses.

Results Achieved

Maxilla (all three planes):

« A - P: Retracted.
- Vertical: Maintained

- Transverse: Maintained

Mandible (all three planes):
« A -P: Maintained
- Vertical: Increased ~2mm

- Transverse: Maintained

Maxillary Dentition

« A - P: Decreased axial inclination and retraction of

central incisors, extraction spaces were closed.

- Vertical: Maintained.

« Inter-molar / Inter-canine Width: Maintained.

Mandibular Dentition

« A - P: Alignment and intrusion of anterior teeth.
- Vertical: Maintained.

« Inter-molar / Inter-canine Width: Maintained.

Facial Esthetics:

- Protrusive upper lip was retracted, decreased
bimaxillary lip prominence.

Retention

The fixed retainers were bonded on all maxillary
incisors and from canine to canine in the mandibular
arch. The upper and lower clear overlay retainers
were delivered with instructions for full time wear
for the first 6 months and nights only thereafter. The
patient was carefully instructed in the home care
and maintenance of the retainers.

Final Evaluation of Treatment

The American Board of Orthodontics (ABO) Cast-
Radiograph Evaluation (CRE) score was 26 points.
The major discrepancy was an occlusal relationship
problem (10 points), which reflected an inadequate
correction of the Class Il buccal segments. The
final interdigitation of the buccal segments was
a compensated Class Il occlusion, due to severe
mandibular retrusion (SNB 69.5°). The IBOI pink and
white esthetic score was 3.

The upper anterior incisors were retracted and
upper extraction spaces were closed to resolve the
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patient’s chief complaints. Pleasing dental esthetics
were achieved by correcting the excessive overijet,
overbite and extraction space. However, close
follow-up is indicated to monitor the tendency for
extraction spaces to reopen.

Overall, there was a significant improvement in both
dental esthetics and occlusion. The facial esthetics,
associated with a decreased lip profile and excessive
nasolabial angle, were acceptable considering the
occlusal compromise necessitated by the severe
mandibular retrusion.

Discussion

Skeletal Class Il malocclusions should be treated
according to the anteroposterior discrepancy, age of
the patient, and expected compliance. Orthopedic
methodology include extraoral anchorage,
functional appliances, and temporary anchorage
devices (TADs). Dentoalveolar compensation can
be accomplished with fixed appliances and Class |l
inter-maxillary elastics. Extraction space is helpful
for correcting overjet and a midline discrepancy. In
addition to correcting the dental Class Il relationship,
an important objective of dentofacial orthopedic
treatment is to produce a good facial balance.

The extraction pattern can involve maxillary and/
or mandibular premolars. The extraction of only
2 maxillary premolars is generally indicated when
there is no crowding or cephalometric discrepancy
in the mandibular arch. Extraction of a premolar in
each quadrant is indicated primarily for crowding
in the mandibular arch, and/or a cephalometric
discrepancy in growing patients. Correction of Class

Il malocclusion with excessive overjet in an adult
usually requires maximum anchorage, when only 2
maxillary premolars are extracted. Anchorage can
be supplemented with an extraoral appliances, but
that require rigorous patient compliance. However,
when a Class Il malocclusion is treated with
premolar extractions in all four quadrants, there is
an even greater need for anchorage. Consequently,
successful treatment increasingly depends on
patient compliance, so the result may compromised.’
Overall, treatment of Class Il malocclusions with
maxillary extractions only, or with extractions of
premolars in both arches, has similar long-term post-
treatment stability. ?

For the present patient, the overjet was 8 mm and
the overbite was 6mm. Correction of a large overjet
and deep-bite is difficult in adult patients. The
treatment plan for these patients usually involves
extraction of the maxillary first premolars. As shown
in Fig. 7, the upper left first molar was missing, so
the asymmetric extraction of the upper right first
premolar was indicated. Closing the extraction
spaces to improve the overjet and overbite is a
relatively simple approach, but posterior anchorage

B Fig. 20: Post-treatment intra-oral frontal photo
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can be a problem, requiring headgear, orthodontic
bone screws, or intermaxillary elastics.”

As a general rule, orthodontics only is not indicated
for a positive overjet greater than 8 mm, a negative
overjet of 4 mm or greater, and/or a transverse
discrepancy greater than 3 mm. However, deep
overbite patients can usually be treated without
extractions or surgery.”

Patient with Class Il malocclusions may be Class |
on one side and Class Il on the other, resulting in an
asymmetric occlusal relationship that complicates
orthodontic treatment. Depending on the degree
of asymmetry, treatment approaches by quadrant
include symmetric extraction of 4 premolars
and asymmetric extraction of 3 premolars. The
4-premolar-extraction approach has the potential

CEPHALOMETRIC
SKELETAL ANALYSIS
PRE-Tx POST-Tx DIFF.
SNA® 77° 74.5° -2.5°
SNB® 69.5° 69.5° 0°
ANB® 7.5° 5° -2.5°
SN-MP?® 38° 39° 1°
FMA® 31° 32° 1°
DENTAL ANALYSIS
U1 TO NA mm 9mm 5mm -4 mm
U1 TO SN° 113° 97° -16°
L1 TO NB mm 9 mm 9mm Omm
L1 TO MP° 112° 110° -2°
FACIAL ANALYSIS
E-LINE UL 2 mm -S5Smm -7 mm
E-LINE LL 0Omm -2mm  -2mm

M Table 1: Cephalometric summary

to produce a final occlusion with bilateral Class
I molar and canine relationships. On the other
hand, asymmetric extraction of 3 premolars (2
maxillary premolars and 1 mandibular premolar on
the Class | side) will produce Class | canine and molar
relationships on one side, with a Class Il molar and
Class | canine relationships on the Class Il side. With
either approach, the maxillary and mandibular
dental midlines can be corrected to coincide with
the midsagittal plane (facial midline).”

Orthodontic treatment combined with either
miniscrew anchorage or headgear can achieve
acceptable results with overjet reduction and
improvement of facial profile in patients with
skeletal Class Il malocclusion. However, miniscrew
anchorage does not require patient cooperation, so
the treatment prognosis is more predictable.®

According to the A-line of Alvarez et al.” there was
a severe anterior position of the maxillary incision
roots, indicating the use of high-torque brackets and
bilateral miniscrews in the infrazygomatic crests.
This approach allowed for the correction of the
maxillary incisor inclination without compromising
the anterio-posterior position of the maxilla.

Miniscrews have a high success rate of
approximately 90% and they provided sufficient
anchorage immediately after placement surgery
for orthodontic tooth movement. In addition,
miniscrews placed without a mucoperiosteal incision
or flap surgery result in significantly reduced pain
and discomfort after implantation. Miniscrews have
suitable characteristics for orthodontics anchorage.”
When a midline discrepancy is present (Figs. 1-3), the
incisors can be aligned and moved to their optimum
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location with a fixed appliance, supplemented by
intermaxillary elastics.

The CRE score was 24, with most of the points
reflecting a problem in the sagittal occlusal
relationship (interdigitation). The etiology of the
malocclusion involved asymmetric extractions,
so treatment was directed at achieving the best
occlusal alignment by utilizing extraction spaces
supplemented with posterior maxillary miniscrews.
Fortunately, it was possible to correct the midline,
close space and achieve an optimal posterior
interdigitation. The Pink & White esthetic score was 3,
reflecting problematic areas in the maxillary anterior:
inadequate soft tissue papilla between the central
incisors (black triangle) and irregular incisal edges.

Conclusion

Extraction in only one quadrant is a common
approach for resolving asymmetric malocclusions in
adults. If there is excessive overjet and/or a midline
discrepancy, it is important to optimally manage
the space with supplemental anchorage, such as
bilateral infrazygomatic miniscrews. Palatal buttons
for attachment of power chains are helpful for
efficient space closure and control of rotations.

The present difficult malocclusion (DI =38) was
treated to an acceptable result as documented by a
CRE = 24, and a Pink and White esthetic score of 3.
The patient was pleased with the dental and facial
result, although her lips were relatively flat and the
nasolabial angle was excessive. Considering the
patient’s severely retrusive mandible, this was an

optimal facial result.
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Discrepancy Index Worksheet | 1pt. pertooth Total =

TOTAL D.I. SCORE

2 pts. per tooth Total =
OVERJET
CEPHALOMETRICS i
0 mm. (e dge-to-e dge) _ (See Instructions)
1 -3 mm. = OptS. > 6° < 0o =
315 mm. = 2pis. ANB = 6% or = -2 ps- 4
5.1 =7 mm. = 3 pts. o
71-9mm. _ 4 gts. Each degree <-2 xIpt =
> 9 mm. = 5 pts.
Each degree > 6° 1 x1pt = 1
Negative OJ (x-bite) 1 pt. per mm. per tooth =
SN-MP
Total = > 38° = 2pts. 2
Each degree > 38° X 2 pts. =
VERBITE
< 26° =
0 -3 mm. = 0 pts. =26 Ipt
3.1 -5 mm. = 2 pts. Each degree < 26° x1pt =
5.1 =7 mm. = 3 pts.
Impinging (100%) = 5 pts. 1 to MP > 99° = Ipt A
Total _ Each degree > 99° 13 x1pt. = 13
ANTERIOR OPEN BITE
0 mm. (edge-to-edge), 1 pt. per tooth THER  (See Instructions)
then 1 pt. per additional full mm. per tooth Supernumerary teeth x1pt =
Ankylosis of perm. teeth x 2 pts. =
Total = \Il Anomalous morphology X 2 pts. =
Impaction (except 3™ molars) X 2 pts. =
Midline discrepancy (>3mm) @ 2 pts. =
ERAL OPE TE Missing teeth (except 3" molars) 3 «xI pts. =
Missing teeth, congenital 1 X 2 pts. =
2 pts. per mm. per tooth Spacing (4 or more, per arch) X 2 pts. =
Spacing (Mx cent. diastema > 2mm) @2 pts. =
Total = \Il Tooth transposition X 2 pts. =
Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
CROWDING (only one arch) Addl. treatment complexities X 2 pts. =
1 -3 mm. = 1 pt. Identify:

Il

3.1 -5 mm. 2 pts.

5.1 -7 mm. 4 pts. _
> 7 mm. = 7 pts. Total

IMPLANT SITE

Total = Lip line : row (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) =
OCCLUSI_ON Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts) -
Class I to end on — 0 ptS Bone level at adjacent teeth : =5 mm to contact point (0 pt), 5.5 to 6.5 mm to
End on Class H or IH = 2 ptS per side DIS contact point (1 pt), = 7mm to contact point (2 pts) =
Full Class 11 or 1II _ 4 pts. per side Bone anatomy of alveolar crest : nav sufficient (0 pt), Deficient H, allow
Beyond ClaSS II or III — 1 pt per mm. ts. 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)

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

additional

100
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Occlusal Contacts

Cast-Radiograph Evaluation

Total Score: 24

Alignment/Rotations

4 R

R M X L L MD R

Lingual Surface

Occlusal Relationships

[a—

Buccolingual Inclination

1 %1
L L wa R

Overjet

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

Total Score: = 3

1. Pink Esthetic Score

—

o 0 A oWN

2. White Esthetic Score ( for Micro-esthetics )

102

Total =

M & D Papillae

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity ( Torque)

. Scar Formation

.M & D Papillae

. Keratinized Gingiva

. Curvature of Gingival Margin
. Level of Gingival Margin

. Root Convexity (Torque)

. Scar Formation

N N NN NN

N NN

Total =

. Tooth Form

. Mesial & Distal Outline

. Crown Margin

. Translucency ( Incisal thrid)
. Hue & Value ( Middle third)

. Tooth Proportion

. Midline

. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

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

. Tooth to Tooth Proportion

o O o o o o
—

1
1
1

OICICIOKNO,

1

N N N N NN
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Feedback From Beethoven International
\Xorkshop in June

It had been a long time since a lecturer left
me astonished, and Dr. Chris Chang did it. In
his course he taught us everything he knows
without holding back, from start to finish. By
combining knowledge and clinical skills, he
knows how to make the course a great learning
experience.

I now have learnt a different way to diagnose
and treat class Il and Class lll patients.

| want to thank Dr. Chang, his wife and the
wonderful staff at the clinic and the people at
Newton’s A for taking such a good care of us.
The course is a must in every orthodontist office.

| think the course can be improved by having more lecture time, in topics related to case failures, and
unexpected problems during treatment.

Dr. Chris Chang thank tstandi : N
r. Chris Chang thank you for an outstanding course XN T Tiavid Nn

Professor Universidad Tecnoldgica de México
Private Practice (México)

Dear Dr. Chang,

| want to thank you for the recent course at your
office and for having opened your practice so
we can see how the concepts can be achieved.

This course is an excellent way to arm oneself
with great tools and tips to improve our daily
practice in Orthodonctics, helping us make the
patient's life happier (and ours as well). | want
to highlight the simple and humble way of
teaching in this course, and the very kind and
thoughtful attentions to us.

1{ O, Hlpane (//I laurti
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When | stumbled on Dr. Chris Chang's published
articles sometime ago, | knew it was something |
had been looking for to elevate my orthodontic
practice. | subsequently took his course, Beethoven
International Orthodontic Workshop, to witness
firsthand how he treated difficult malocclusion with
ease, with live patients and a full/busy schedule.
Dr. Chang's technique is absolutely amazing
and cutting-edge that | will use to transform my
orthodontic practice. | strongly feel that Dr. Chang's
orthodontic treatment strategy should be in the
core curriculum of any orthodontic residency. Anybody who wants to be a top-tiered orthodontist
MUST incorporate Dr. Chris Chang's technique into his/her practice.

[ N W W W W W W U U W U W W

| admire Dr. Chang for his love for orthodontics and his generosity to share various aspects of his
personal life. At the end of course, Dr. Chang gave two books for each of the participants; the books
were not about orthodontics. The books were to share his core belief that we professionally need to
keep learning, keep innovating, and do what we love to do in order to be the best we can be . This
course, to me, was not only about orthodontics. Dr. Chang and his wife's kindness, generosity, and their
love for a fuller life is contagious.

K L@géﬂ// g %ﬁ(w

DMD, MS
New Age Braces, Specialist in Orthodontics and Dentofacial Orthopedics

|

| personally benefited from the unique opportunity to interact with Dr. Chang and
observe his practice at the Center.

| have been privileged to know a wonderful mentor who was prepared to share his knowledge and
experience unconditionally. It also helps when the participants are highly qualified and motivated
individual dentists and dental specialists of different disciplines from Australia, Brazil, Italy, Malaysia and
Mexico.

One cannot help but admire the professional qualities and character of the man himself. Dr. Chang
was passionate in all his undertakings from golf, music and art to dentistry. He pursued excellence
uncompromisingly and yet remains humble and
curious despite his many achievements with an
undiminished desire to acquire new knowledge so
that he can serve his patients with distinction and
in keeping with the traditions of his intellectual
mentor, Dr. Edward. H. Angle. He joins the pantheon
of my mentors who include Professor Branemark,
Dr. Patrick Henry and Dr Palo Malo.

N Y X % 72
Datin Q}/ %}M/{% ,/////(mz J%{( er

Kuala Lumpur

P WM W MW RW W W W W W W MW W W
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Since | am going to start working in the coming months, it helps
me greatly to learn how an efficient clinic operates, the quality
of the staff is simply remarkable. In contrast to what | have been
previously told, | was surprised to find out that it is actually
possible to use all Apple computer and software in the clinic.

This 3 days program gave me a really strong boost, | was 99% sure
| want to become an orthodontist, now the number is 120%!

Tom Hung Universidad CEU Cardenal Herrera
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A single journey can change a course of life.
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Beethoven %04
Dental Encyclopedia

The world’s best dentistry e-textbooks

Ma hi Author

e-Book of the Best

= __| Beethoven Dental Encyclopedia
Orthodontics e-Books collection

/‘
T Beethoven Orthodontic and Implant Group has published the
L, L International Journal of Orthodontics and Implantology since 2007.
This Journal features excellently finished case reports evaluated by
objective grading systems. The Orthodontics and Implant Dentistry
j eBook series is a special selection of exciting cases with interactive

functions and multimedia resource. Once opening this book, your
understanding of dentistry will never be the same!

*  BUY BOOK ]
fwailabie on the
This book requires iBooks 3.0 iBookstore

or later and i0S 5.0 or later.

Manual - Step by Step
® -

o OV R@ e - o5
1.Launch "iBooks" app 2. Click "Store." 3. "Sign in" with your Apple ID. 4. *Create Apple ID"if 5. Search for "chrischang.”
on your iPad. you don't have one.
@ E_*_.:_. 8. Once downloaded, click the book'’s icon to launch
d= == . the e-book and enjoy the awesome content!
If you have any question, or are interested in our
medical products, contact app@newtonsa.com.tw
for more information.
' http://www.orthobonescrew.com
a P .; 'E-mail: app@newtonsa.com.tw TEL : +886-3-5735676

6. Click the book’s icon. 7. Check the price and
click "BUY BOOK."

Newt +'4 A



BDE

Beethoven Dental Encyclopedia

BDE offers professional orthodontic and implant video courses.
Members can watch the latest dentistry treatment from the comfort of
their home. All courses are instructed by Dr. Chris Chang. This
step-by-step practical course will make your learning an informative
and fun experience. You can also have access to International

w W Journal of Orthodontics and Implantology from the App.
L5 4 TFFzm o 0 00 - =T T 7O 005 -
: bad a bda M Raaits @
baessinee lite | Bososn, I ‘ With your personal account,
bdessinee F LSS you can watch the courses
bdelta (streaming video) online on
— your iPad and iPhone with-
physique 5
Available on the iPhone | out ocecupying your storage.
D A Store bde electronics
pp SRy | You can also download the

hrla sfilitg

GIWEEIRSTIYIUL | QP

video to your iPad and

Go to http://iaoi.pro iPhone. This allows you to
for more latest videos. alsiplrigin Jfkl L | watch your saved files any-
. where anytime.
& ZXCVBNMG@
128 @ ) space w
! 1. Goto App Store, search for 2. Launch the app and
-Mﬁ‘i/'z 4 A '"BDE" and install the app. enjoy the videos!

o 9\0 .
The world’s best - 00"
Dental e-Textbook

Made by iBooks Author

Beethoven Orthodontic and Implant Group has published the
International Journal of Orthodontics and Implantology since 2007.
This Journal features excellently finished case reports evaluated by
objective grading systems. The Orthodontics and Implant Dentistry
eBook series is a special selection of exciting cases with interactive
functions and multimedia resource. Once opening this book, your
understanding of dentistry will never be the same!
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Orthodontics Series
Chnical Wal 1 al Vol2
Implant Dentistry fplant Dentistry

F‘\ ? & o P
- w2 Available on the S - |
\ : ) iBookstore s TeeInT i

- e 9 m -

Q chris chang 1. Search for "chris chang® 2. Check the price and click
Implant Dentistry Series in iBookstore. '‘BUY BOOK."
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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, Tatwan

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

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

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

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

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

“Dr. Chris Chang's innovation eBook is at the cutting edge of Orthodontic Technology...

very exciting!” Dr. Doraida Abramowitz, Florida, USA
S . == =0 “Dr. Chris Chang's first interactive digital textbook is
D ground breaking and truly brilliant! ”
Clinical .4 Dr. John Freeman, California, USA

Implant Dentistry

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

[ et VoLV Dr. Keyes Townsend Jr, Colorado, USA
I Orthodontics

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

Sy

Dr. Jerry Watanabe, California, USA

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

Dr. Errol Yim, Hawaii, USA

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