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Expect the Unexpected

Recently I was invited to speak at the AAO Mid-Winter Meeting and was 
honoured to have been on the stage with the world’s best 20 open-bite speakers. 
The organizer, Professor Greg Huang from the University of Washington, issued 
a specific format and several guidelines as to how he wished each speaker to 
present – 45 minutes in length, structured with Introduction, Literature, Case 
Report and Conclusion sections.

This is all well and good, but I couldn’t help wondering if we are actually being 
constrained by such strict guidelines. How is one, not only in the orthodontic 
world but also generally speaking, supposed to expand the limits and push 
the boundaries if one is not given the freedom to do so? Would our profession 
have evolved as it has if we had only stuck with what Dr. Angle had first taught a 
century ago? 

Of course, it can be argued that for scientific research, a certain format is 
required for writing, and I could agree with that. However, for presentations, I feel 
that more freedom for self-expression and being allowed to deliver something 
unexpected add to the spice of life and variety, as opposed to format and 
guidelines.

It is often said that it requires courage to change people’s hearts, just as it 
takes courage to challenge the status quo, which, of course, is also not necessarily 
expected. I followed my whim at the AAO meeting, wanting to prove more to 
myself than to others that I could do something unexpected. Judging from the 
other attendees’ reactions, I believe it turned out rather successful and I hope I 
didn’t ruffle Professor Huang’s feathers too much.

I have never considered myself to be overly-rebellious (even though my wife 
would disagree with that!), but I feel it is an important part of the development 
and evolution of any skill or profession that the status quo should be periodically 
questioned, challenged and, consequently, maybe even altered. Only in this way 
can any profession allow itself the freedom to move further along the path to 
glory. Keep marching and dare yourselves to expand not only yourselves, but also 
our profession.

P.S. Recently, I have received several questions regarding the screw mechanics 
used when extracting four bicuspids and treating with Aligners. For those who 
asked and those who wish to fully understand, you can find the answer in this 
issue of JDO. A MUST READ.

Chris Chang PhD, ABO Certified, Publisher of JDO
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Correction of Generalized Interdental Spacing, 
Gummy Smile and Implant Site Development 

with Invisalign®

Abstract 
A 30-year-old male presented with a Class I malocclusion: congenitally missing lower lateral incisors, generalized anterior spacing 
in both arches, and a gummy smile. Motivation for orthodontic consultation was smile improvement without wearing braces. Clear 
aligners were used to retract the maxillary incisors, close upper anterior spaces, and prepare implant sites to restore the missing lower 
lateral incisors. Retraction of the maxillary incisors was associated with a relative intrusion of the central incisors to improve the 
gummy smile. After 26 months of aligner treatment, the patient declined further refinement to improve axial inclinations because he 
was satisfied with the results. Overall, a malocclusion with a Discrepancy Index of 10 was corrected to a Cast-Radiograph Score (CRE) 
of 12, with a Pink & White dental esthetic score of 5. (J Digital Orthod 2020;58:4-18)

Key words:
Invisalign®, aligner treatment, gummy smile, spacing, congenital missing lower incisors, implant site preparation, second order tooth 
movement

Introduction

A 30-year-old male presented with chief complaints of spacing, missing teeth and a gummy smile (Fig. 1). 
The clinical exam revealed normal facial convexity, protrusive lips, Class I occlusion, missing lower lateral 
incisors, and generalized anterior spacing in both arches (Fig. 2). There was a total of 10.5mm and 3.5mm of 
interdental space in anterior segments of the mandibular and maxillary arches, respectively. No contributory 
medical or dental history was reported, nor were there any signs or symptoms of temporomandibular 
disorder (TMD). This case report demonstrates how to close interproximal spaces and create sites for 
implants with clear aligners. Second order tooth movement is difficult and time consuming with aligners. 
This technically challenging treatment procedure was facilitated with a digital custom appliance and two 
refinement procedures. The successful outcome after 26 months of active treatment is shown in Figs. 3 and 
4. Pre-treatment (Fig. 5) and post-treatment (Fig. 6) radiographs illustrate morphology of the mineralized 
tissues. Superimposition of cephalometric tracings (Fig. 7) and cephalometric analysis (Table 1) document the 
dentofacial aspects of comprehensive treatment.

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

Facial:

•	 Length: Long tapered face in the frontal plane

•	 Facial Convexity: Profile (G-Sn-Pg’=10˚) was within 

normal limits (WNL) (Fig. 5).

•	 Smile: Excessive gingival exposure

•	 Symmetry: WNL

Skeletal: 

•	 Intermaxillary Relationship: Maxillary protrusion 

(SNA 85˚, SNB 80˚, ANB 5˚)

•	 Mandibular Plane: WNL (SN-MP 36˚, FMA 29˚)

•	 Vertical Dimension of Occlusion (VDO): Increased 

(Na-ANS-Gn 56%)

•	 Symmetry: Mandible is deviated to the left 

about 2mm.

 █ Fig. 2: Pre-treatment intra-oral photographs  █ Fig. 4: Post-treatment intra-oral photographs 

 █ Fig. 1: Pre-treatment facial photographs, 30 y/o male  █ Fig. 3: Post-treatment facial photographs, after 26 months of 
active treatment
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 █ Fig. 6: 
Post-treatment cephalometric and panoramic radiographs 
reveal the dentofacial morphology immediately after Invisalign® 
attachments were removed. Upper and lower incisors were aligned 
and spaces were closed, but multiple second order alignment 
problems are noted in the lower anterior segment: 1) central incisors 
and implants are tipped to the right; and 2) left central incisors 
encroach on the implant space.

 █ Fig. 5: 
Pre-treatment cephalometric and panoramic radiographs 
document the original dentofacial morphology. The panoramic 
film reveals missing lower lateral incisors, axial inclination problems 
and generalized lower anterior spacing.

 █ Fig. 7: 
Pre- and post-treatment cephalometric tracings are superimposed on the anterior cranial base (left), the maxilla (upper right), and the stable 
internal structures of the mandible (lower right). The upper incisors appear to be slightly intruded and tipped distally using Invisalign®. Lower 
incisors were slightly extruded and tipped distally.
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CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 85˚ 85˚ 0˚
SNB˚ (80º) 80˚ 80˚ 0˚
ANB˚ (2º) 5˚ 5˚ 0˚
SN-MP˚ (32º) 36˚ 36˚ 0˚
FMA˚ (25º) 29˚ 29˚ 0˚
DENTAL ANALYSIS

U1 To NA mm (4 mm) 5 4  1
U1 To SN˚ (104º) 99.5˚ 93.5˚ 6˚
L1 To NB mm (4 mm) 9.5 9.5 0
L1 To MP˚ (90º) 96˚ 89.5˚ 5.5˚
FACIAL ANALYSIS

E-LINE UL (-1 mm) 3 3 0
E-LINE LL (0 mm) 5 5.5 0.5
Convexity: G-Sn-Pg’  
(13º) 10˚ 9.5˚ 0.5˚
%FH: Na-ANS-Gn  
(53%) 56% 56.5% 0.5%

██ Table 1: Pre- and post- treatment cephalometric analysis

Dental: 

•	 Classification: Class I molar and canine relationship 

bilaterally

•	 Overbite: 3mm deep bite

•	 Overjet: 2mm

•	 Missing Teeth: Congenital absence of lower lateral 

incisors (Fig. 5)

•	 Spacing: 3.5mm in maxillary anterior, and 10mm 

in mandibular anterior

The ABO Discrepancy Index (DI) was 10 as shown in 
Worksheet 1 at the end of this report.

Treatment Alternatives

To close missing lower lateral incisor space, 
extraction of upper first premolars is an option, 

but space closure is challenging with Invisalign® 
and may result in undesirable side effects,1 such 
as tipping and extrusion of upper anterior teeth 
which would exacerbate the gummy smile. Placing 
implants to restore mandibular incisors is a risky 
procedure because of the thin alveolar process 
associated with missing teeth in the lower anterior 
region. A better prosthetic option is to move the 
lower canines mesially to close space and substitute 
for the missing lateral incisors while simultaneously 
creating implant sites distal to the canines. This is 
a viable option with fixed appliances,2 but is well 
beyond the reasonable capability of aligners.1 

The non-extraction treatment plan was :

1.	Close all spaces except for the lower lateral incisor 
implant sites.

2.	 Intrude upper incisors to correct gummy smile.3,4 

3.	Restore missing lateral incisors with implant-
supported prostheses. 

4.	Retract upper incisors to close space and help 
correct the gummy smile.

Appliances and Treatment Progress

A digital scan with iTero Element® (Align Technology, 

Inc, San Jose, CA) was performed to start the analysis 
and planning. Multiple ClinCheck® (Invisalign System, 

Align Technology, Inc, San Jose, CA) modifications 
established a reasonable biomechanics design to 
reach the stated objectives.1,3,4 

An initial set of 25 aligners was planned. The duration 
of use for each aligner was 10-14 days depending on 
the specific objective(s). The treatment began with 
the delivery of the first 2 aligners. The patient was 
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instructed to wear the clear overlay appliances 20-
22 hours per day, and to remove them only while 
eating or brushing his teeth.

The selected attachments required for optimal tooth 
movement were:

•	 Optimized attachment: UR3, UR4, UL4, LL4, LL5, 

LR4, LR5

•	 Vertical rectangular attachment: UL3, LL3, LR3

Attachments, made of composite produced by 
Tetric Evoceram (Ivoclar Vivadent, Inc, NY, USA), 
were placed during the second visit. After installing 
the attachments, aligners 3-11 were delivered to 
the patient with instructions to progress in the 
numbered sequence every 10 days. The objectives 
for the first set of aligners were primarily intrusion 
and retraction of upper incisors, along with space 
opening of lower lateral incisor implant sites.

Interproximal reduction (IPR) was performed prior 
to aligner 12. In the upper arch, IPR was performed 
from the mesial of UR3 to the distal of UL3. In the 
lower arch, IPR was performed on the distal of 
LR3 and on the mesial of both LL1 and LR1 (Fig. 8). 
The objectives of the selective IPR procedure was 
to create space, facilitate intrusive movement of 
the incisors, reduce black triangles between the 
incisors, improve smile esthetics, and enhance the 
anatomical form of the teeth.

After finishing with the original 25 aligners at 13 

months, there wasn’t enough intrusion of the 
upper incisors and the width of the implant sites 
was insufficient (Fig. 8D). The first refinement of 16 
additional aligners commenced with the following 
selected attachments: 

•	 Optimized attachment: UR3, UR4, UL3, UL4, LL3, 

LL4, LR3, LR4

•	 Vertical rectangular attachment: LL1, LR1

IPR was performed between the lower central 
incisors and distal surface of LR3 to create more 
space for right lateral incisor implant (Fig. 8E). 
Power ridges were used in aligners 1-13 to increase 
the axial inclination of the maxillary incisors. Five 
months later, after a total active treatment duration 
of 18 mo, preprosthetic aligner treatment was 
completed (Fig. 8F).

Implant

There were 6mm spaces between the lower central 
incisors and canines bilaterally (Fig. 8F). A cone-
beam computed tomography (CBCT) scan was 
performed and the implant surgery was scheduled. 
The anatomical structure of the implant site was 
studied in multiple slices of the 3D image. Guided 
bone regeneration (GBR) surgery was required for 
each implant site because of labial bone concavity 
(Fig. 9). Two implant fixtures (Ø3x10mm) from the 
NobelActive® was chosen. A surgical stent was 
designed according to the 2B-3D rule5 to achieve 
precise implant placement and an optimal gingival 
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margin in all three dimensions: mesial-distal (M-D), 
buccal-lingual (B-L) and axial.

Under local anesthesia, a #15c scalpel blade was 
used for a mid-crestal and vertical incision. A sulcular 
incision was performed with a #12 blade from the 
distal line angle of lower right canine to the distal 
line angle of lower left canine on the buccal surface, 
and a full thickness soft tissue flap was reflected. 
Exposure of the bone revealed an adequate ridge 
to place a 3mm diameter implant. A surgical stent 
was fitted to guide the first lancer drill for the 
initial osteotomy, and the guide pin was placed. A 
periapical film was exposed to check the insertion 
path and orientation of the osteotomy as revealed 
by the guide pin (Fig. 10).

Fol lowing the specif ications of  the implant 
manufacturer, the fixtures were installed in the 
center of the ridge according to the 2B-3D rule: 
2mm buccal bone thickness, and fixture 3mm apical 
to the expected crown margin.5 The fixtures were 

 █ Fig. 8: 
The space closure and implant site development process is shown in progressive lower occlusal photographs from 0-18 months (M). The first 
set of aligners was completed at 9 months (D). Both implant sites were deficient in width, 2mm on the right side and 1mm on the left. IPR was 
utilized to create space (E), and addition aligner wear resulted in a 6mm wide space for both lateral incisor implant sites (F).

 █ Fig. 9: 
CBCT cuts provided cross-sectional views of the implant sites: LR2 
(left) and LL2 (right).
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fitted with cover screws, and the GPR surgery was 
performed utilizing freeze-dried bone allograft 
(FDBA) bone graft material (Corticocancelleus graft, 

Maxxeus TM Dental, OH, USA) and resorbable collagen 
membrane. The flap was sutured with interrupted 
5-0 GORE-TEX® (Flagstaff, AZ). After 3 weeks, the 
sutures were removed and the bone was allowed to 
heal for 6 mo prior to restoring the implants. 

Orthodontic Finishing Stage

The panoramic film showed that the lower left 
central incisor was tipped mesially and there was 
no occlusal contact of the molars. A second aligner 
refinement began at 19 months into treatment, and 
19 additional aligners were produced to improve the 
occlusion and upright the tipped incisor. Overall, the 
total duration for aligner treatment was 26 months 
prior to restoring the implants.

Implant Prothesis Fabrication

After 6 months of post-operative healing, the 
implants were well integrated. Second stage surgery 
was performed to expose the fixtures and connect 
Ø3.2x5mm healing abutments. Two weeks later, 
the healing abutments were removed, prosthetic 
abutments were seated with 15 N-cm of torque, and 
an impression was made. Two single, all ceramic 
crowns were fabricated by a commercial laboratory 
for the lower lateral incisors. The marginal integrity 
for each crown was verified with a dental explorer 
and an appropriate tightness of the contact area was 
confirmed with dental floss. After clinical adjustment 
and verification of fit and occlusion, the crown 
removing lugs on the lingual side were trimmed 
away. The permanent crowns were then luted into 
place with permanent cement.

 █ Fig. 10: 
Implant surgery and GBR grafts were placed to cover the exposed implants in the depth of curvature of the mandibular alveolar process.
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Retention

After 26 months of treatment, all aligner attachments 
were removed and fixed lingual retainers were 
bonded on all maxillary and mandibular incisors. 
Clear overlay retainers (Vivera®) were delivered for 
each arch. Traditional clear overlay retainers are 
compared to the advanced Vivera® material in Fig. 
11. The patient was instructed to wear the retainers 
full time for the first six months and nights only 
thereafter. Instructions were provided for the home 
hygiene as well as for maintenance of the retainers.

Treatment Results

Satisfactory smile esthetics, occlusal interdigitation, 
and functional alignment are documented in the 
post-treatment extra-oral and intra-oral photographs 
(Figs. 3 and 4). All spaces were closed, and Class 
I molar and canine relationships were achieved 
bilaterally. Three stages of aligner treatment over 26 
months produced a final result that was close to the 
original 3D ClinCheck® projection.

Discussion

1.	Spacing

The etiology of interdental spaces may be heredity, 
functional disorder and/or an acquired habit. 
Inherited problems include tooth size to arch 
size discrepancies, congenitally missing teeth, 
macroglossia, microdontia, hypertrophic maxillary 
frenum, and supernumerary teeth blocking eruption 
of permanent teeth, resulting in impactions. 
Functional causes include crossbites and deviated 

paths of eruption. Acquired malocclusions are due 
to pernicious habits with digits, lip and/or tongue, 
pathologic increase in tongue size, missing teeth, 
delayed eruption of permanent teeth, impactions 
and uncontrolled drift associated with periodontal 
disease.6 Periodontally compromised patients usually 
require fixed retainers after orthodontic treatment7,8 

because the damaged or destroyed supracrestal 
fibers are inadequate to maintain arch integrity. 

2.	Posterior Open Bite

Aligner treatment is a form of indeterminate 
mechanics because the appliances engage all 
the teeth simultaneously. Unfortunately, neither 
anchorage nor active mechanics can be precisely 
defined. In addition there are two layers of aligner 
material between the posterior teeth, so aligners 
usually have an intrusive effect on the molars 
because of the wedge manner in which the jaws 
close. Although the ClinCheck® plan may be 

 █ Fig. 11: 
Traditional clear retainers (upper) are compared to the Vivera® 
retainers (lower).
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directed at defined loads on certain teeth, other 
teeth must serve as anchorage for the mechanics 
to be in equilibrium. Furthermore, there is an 
inherent intrusive load on the molars due to material 
thickness. In the present case, for example, the 
posterior bite opened in the early stage of treatment 
(7th month), although the ClinCheck® plan was 
for the posterior teeth to remain rigid to achieve 
maximum anchorage (Fig. 12). This iatrogenic open 
bite problem may appear to be an overcorrection of 
upper incisor intrusion, but the etiology is difficult 
to define because of the indeterminate nature of 
the mechanics. Success with aligners in treating 
complex malocclusions is a trail and error procedure 
because the net effect of a sequence of aligners 
is only clear after that sequence of treatment is 
completed. For this reason staged treatment and 
multiple refinements are usually required. 

An additional complicating factor was the greater 
severity of the posterior open bite on the side of 
preferential chewing. When refinement aligners 
are designed, compensations can be programmed 
into the digital adjustment of the set-up. In 
retrospect, the patient’s initial facial photographs 
were reexamined to determine if there was a 
hypertrophic masseter muscle that contributed 
to the asymmetry. There was no obvious facial 
asymmetry (Fig. 1) so the right side preference in 
mastication appears to be WNL.

3.	Root Angulation

The lower left central incisor was mesially inclined 
after space closure, and the problem failed to be 
corrected during the first refinement, despite the 
fact that vertical rectangular attachments were 
added. During the implant surgical procedure, an 
error in the auxiliary placement was noted. Although 
the attachment on the lower right central incisor 
was parallel to its long axis, the left one was oriented 
mesially (Fig. 13). 

The position of the inappropriate attachment 
was changed in the second refinement, and the 
ClinCheck® looked promising. However, there 
was no improvement in the axial inclination with 
additional aligner wear. The residual problem was 
diagnosed as an anatomical impairment of the 
lower incisor root striking cortical bone (Fig. 14), and 
it appeared that a third refinement of the aligners 
could correct the problem if lingual root torque was 
added. Unfortunately, the third refinement was not 
attempted because the patient decided to accept 
the result after 26 months of aligners and declined 
further treatment. 

 █ Fig. 12: 
In the 7th month, a side effect of posterior open bite was noted in the 
molar region (lower). The ClinCheck® was adjusted to 0mm anterior 
overbite (upper) to provide additional intermaxillary space to close 
the posterior open bite (yellow arrows). See text for details.
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Correcting gummy smile without bone screw 
anchorage is challenging (Fig. 15). Overcorrection 
with sequential ClinCheck® planning may be 
effective for achieving differential intrusion of 
specific teeth.3,4 For the present patient, the digital 
set-up of the opposing incisors was set at 0mm 
overbite, so that when the ideal normal overbite 
was achieved, there was in fact a premature contact 
on incisors (Fig. 12). On the other hand, there were 
two layers of aligner material between the molars 
which produced a relative intrusion that resulted 
in premature contact of the incisors. In any event 

 █ Fig. 15: 
The initial gummy smile (left) was corrected during aligner treatment (right). Several factors contributed to this favorable change: 1) retraction 
of maxillary incisors, 2) slight intrusion of the upper central incisors, and 3) training the patient to smile with less forced lip elevation.

the iatrogenic intrusion of the molars required a 
substantial change during refinement to allow 
them to extrude back into occlusion. In this 
regard, horizontal gingiva bevel attachments on 
upper molars were prescribed to improve molar 
occlusal contact during the second refinement.

4.	Aligners vs. Fixed Appliances

Aligners are an attractive “no braces” alternative for 
orthodontic treatment, but they have limitations1 
that both clinicians and patients must understand. 

 █ Fig. 13: 
When the lower central incisors were exposed during the implant 
surgery, malalignment of the vertical auxiliary attachment was 
noted. It was oriented along the purple broken line, rather than 
along the blue broken line, which approximates the axial inclination 
of the tooth.  

 █ Fig. 14: 
Cephalometric radiography shows the root tip of lower central 
incisor may have engaged cortical bone that is resistant to 
resorption. Correcting the tipped lower left central incisor 
is enhanced by also programming lingual root torque with 
ClinCheck®. The patient was satisfied with the current result and 
declined further refinement so that axial inclination problems were 
not corrected. See text for details.
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First, like all removable alliances, aligners are 
very compliance dependent, so they tend to 
be more effective in adults who agree to make 
the commitment for ful l-t ime wear.  Second, 
aligners have distinct limitations with respect to 
biomechanics. Because of the double layer of 
aligner material between the molars, aligners are 
more effective for open bite compared to deep 
bite malocclusions. Severe deepbite occlusion and 
a deep curve of Spee are relative contraindications 
for aligners. 

In general, aligners are effective for first order tooth 
movement when crowding is managed with IPR. 
Third order alignment problems can be corrected 
with tipping, and auxiliary attachments are effective 
for moderate root movement. However, second 
order problems like space closure and implant site 
preparation are more challenging because it is 
difficult to apply second order moments.1 Vertical 
attachments (Fig. 13) are designed to achieve a 
mechanical couple, i.e. two parallel forces that are 
equal in magnitude, opposite in sense, and do not 
share a line of action. Although a couple can create a 
moment in a desired plane, the moments generated 
by aligner attachments tend to be relatively 
inefficient. These mechanics failed to achieve the 
desired outcome for the present patient (Figs. 6, 12 

and 13).

Aligners are popular with patients because it is not 
necessary to wear braces, but the indeterminate 
mechanics they deliver are difficult to control. In 
effect, the ClinCheck® is a “magic wand” to help 

the technician achieve a digital set-up that will 
result in appropriate loads on the teeth to achieve 
the desired changes. However, the loads applied 
are limited by the requirement that the force 
system be in equilibrium (Newton’s Laws), so the 
only way to know the actual consequence of a 
planned treatment sequence is to observe the 
result. Consequently, unplanned side effects are 
inherent in aligner therapy and must be corrected 
with a continuing series of refinements. For the 
present patient, the correction was satisfactory, 
but it required 26 months. Aligners may be a viable 
alternative for achieving a satisfactory result without 
braces, but all concerned must understand the 
limitations of the process.

Conclusions

Invisalign® clear aligners are capable of managing 
interproximal spacing, gummy smile and implant 
site development. However, the mechanics are 
indeterminate, require multiple refinements, and 
demand a high level of patient cooperation. With 
adequate patient cooperation and treatment time, it 
is possible to achieve satisfactory outcomes in terms 
of occlusion, function and dentofacial esthetics 
without wearing braces. Overall, a malocclusion with 
a Discrepancy Index of 10 was corrected to a Cast-
Radiograph Score (CRE) of 12, with a Pink & White 
dental esthetic score of 5.

Fig. 16 documents the current condition of the 
patient around 1 year and 9 months post-treatment.
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 █ Fig. 16: Facial and intraoral photographs at 1Y9M follow-up
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Class II Malocclusion with Blocked-Out Maxillary 
Canines and a Steep Mandibular Plane:  

Non-Extraction Treatment with 5-Year Follow-Up

Abstract 
History: A 10-year-old female was referred because of bilateral unerupted maxillary canines. 

Etiology: Insufficient arch perimeter resulted in the premature loss of the upper deciduous canine (Uc) space due to ectopic eruption 
of adjacent maxillary lateral incisors. 

Diagnosis: Increases in lower facial height (56%), mandibular plane angle (SN-MP 40.5˚), intermaxillary relationship (ANB 4˚), and lip 
protrusion (1mm/2mm to the E-Line) were associated with full cusp Class II molar relationships, bilaterally. Both upper canine spaces 
were lost due to tipping of adjacent teeth into the exfoliated Uc spaces, and the upper left first premolar (UL4) was rotated mesial-in. 
The upper right canine (UR3) was well positioned, but its path of eruption was blocked. The UL3 was high in the alveolar process and 
at risk for impaction. The maxillary arch perimeter was deficient (-8mm) due to premature loss of upper deciduous canines, but no 
significant root resorption was apparent. The American Board of Orthodontic (ABO) Discrepancy Index (DI) was 25.

Treatment: A full fixed passive self-ligating (PSL) appliance was bonded on all permanent teeth. Compressed coil springs were 
inserted to open space and the maxillary canines erupted spontaneously. Intermaxillary growth helped correct the Class II molar 
relationship as the canines erupted, and the occlusion was finished with vertical elastics. Retention was with clear aligners.

Outcomes: After 27 months of active treatment, the blocked-out maxillary canines were well aligned. The supporting gingiva was 
healthy, periodontal form was near ideal, and no root resorption was noted. Final alignment and dental esthetics were excellent as 
evidenced by an ABO Cast-Radiograph Evaluation (CRE) score of 18, and an International Board of Orthodontics and Implantology 
(IBOI) Pink & White Esthetic Score of 3. Follow-up records 5 years later documented the stability of the correction.

Conclusions: The etiology of a blocked-out canine indicates the most efficient timing for orthodontic intervention. Space 
maintenance is indicated if an Uc is lost due to ectopic eruption of the lateral incisors. Otherwise adjacent teeth may drift into the 
canine space preventing normal eruption of the permanent cuspid(s). Phase I treatment is required to prevent ectopic buccal eruption 
or impaction. (J Digital Orthod 2020;58:24-39)

Key words:
Impacted maxillary canine, eruption, etiology, ectopic eruption, spontaneous correction, Class II malocclusion

Introduction

With the exception of third molars, a maxillary canine (U3) is the tooth most susceptible to impaction. The 
etiology may involve ectopic loss of a deciduous canine (Uc) followed by mesial drift of the buccal segment 
to create a Class II intermaxillary discrepancy. This type of malocclusion affects about 2% of the general 
population and 4% of patients referred to orthodontists.1,2 In ethnic Chinese adolescents, U3 impaction 
occurs labially or within the alveolus 49.9-67.7% of the time.3,4 Only about one-third of U3 impactions are 
labial in North American.5 Arch length deficiency is associated with labial impactions. Jacoby6 found that 
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 █ Fig. 1: Pre-treatment facial and intraoral photographs 

Dr. Lexie Y. Lin,
Resident, Beethoven Orthodontic Center (Left)

Dds. Jennifer Chang,
Clerk, Beethoven Orthodontic Center (Center left)

Dds. Kristine Chang, 
Clerk, Beethoven Orthodontic Center (Center right) 

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

only 17% of labially impacted canines had sufficient space to erupt. Normal eruption can be achieved with 
orthodontic mechanics that create space, selective removal of deciduous canines, and/or extraction of an 
adjacent premolar.7,8 However, if the canine does not erupt spontaneously, surgical intervention is indicated.9

Spontaneous eruption is preferred because surgical intervention may result in a deficient band of attached 
gingiva especially for labial impactions. Periodontal health depends on the amount of attached gingiva 
apical to the tooth crown after eruption.10 Furthermore, gingival re-intrusion of a recovered impaction and 
gingival scarring are common complications.11 Anomalous development of adjacent teeth is linked to canine 
impaction.12
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 █ Fig. 2: 
An anterior left intraoral photograph shows the UL2 and UL4 are 
tipped into the UL3 space pretreatment. See text for details. 

 █ Fig. 3: Pre-treatment panoramic radiograph 

 █ Fig. 4: Pre-treatment lateral cephalometric radiograph 

 █ Fig. 5: Pre-treatment dental models (casts) 

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

History and Etiology

A  1 0 - y e a r - o l d  f e m a l e  w a s  r e f e r r e d  b y  h e r 
pedodontist for orthodontic evaluation because 
both unerupted maxillary canines were blocked-
out (Figs. 1-3). The UL3 was high in the alveolar 
process and at risk of impaction. No contributing 
medical problems were reported. Oral hygiene 
was acceptable, and there was no history of 
dental trauma, oral habits, or temporomandibular 
dysfunction. Clinical examination revealed a straight 
profile, facial symmetry, and slightly protrusive lips 
to the E-line (Fig. 4, Table 1). Overbite and overjet 
were within normal limits, but the buccal segments 
were full cusp Class II (Fig. 5). Upper primary canines 
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were missing and second molars were un-erupted. 
A tendency for an edge-to-edge relationship 
was noted between the upper and lower lateral 
incisors (Fig. 2). Mesial-in rotation was associated 
with premature loss of the adjacent deciduous 
canine. Crowding was 8-9mm in the upper arch. 
The panoramic radiograph revealed that lateral 
incisors and first premolars were tipped into the 
sites of the missing deciduous canines, bilaterally. 
The unerupted maxillary canines appeared well 
positioned to erupt when adequate space was 
provided, so CBCT imaging was not indicated.

Diagnosis

Facial:

•	 Height: Excessive lower facial height (56%)

•	 Convexity: WNL (12˚)

•	 Lip Protrusion: Slightly protrusive (1mm/2mm to 

the E-line)

Skeletal:

•	 Sagittal Relationship: Mandibular retrusion (SNA 

81˚, SNB 77˚, ANB 4˚)

•	 Mandibular Plane Angle: Increased (SN-MP 40.5˚, 

FMA 33.5˚)

Dental:

•	 Occlusion: Class II molar

•	 Overjet & Overbite: WNL

•	 Upper incisor: Retrusive (U1-NA 2.5mm), 

decreased axial inclination (L1-MP 98˚)

•	 Lower incisor: Protrusive (L1-NB 6mm), decreased 

axial inclination (L1-MP 86˚)

•	 Canines: UR3 was normally positioned, but 

blocked-out. The UL3 was high in the alveolar 

process and at risk of impaction.

American Board of Orthodontics (ABO) Discrepancy 
Index (DI): 25 as shown in the subsequent worksheet.

Treatment Objectives

Maxilla and Mandible 

•	 Allow normal growth expression in sagittal and 
transverse planes.

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 81˚ 83.5˚ 2.5˚
SNB˚ (80º) 77˚ 79˚ 2˚
ANB˚ (2º) 4˚ 4.5˚ 0.5˚
SN-MP˚ (32º) 40.5˚ 41˚ 0.5˚
FMA˚ (25º) 33.5˚ 34˚ 0.5˚
DENTAL ANALYSIS

U1 To NA mm (4 mm) 2.5 3.5 1
U1 To SN˚ (104º) 98˚ 107˚ 9˚
L1 To NB mm (4 mm) 6 6.5 0.5
L1 To MP˚ (90º) 86˚ 86˚ 0˚
FACIAL ANALYSIS

E-LINE UL (-1 mm) 1 -1 2
E-LINE LL (0 mm) 2 1 1
%FH: Na-ANS-Gn  
(53%) 56% 57% 1%
Convexity: G-Sn-Pg’  
(13º) 12.5˚ 14˚ 2.5˚

██ Table 1: Cephalometric summary
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 █ Fig. 6: 
A panel of four radiographs shows the recovery of the impacted UL3 
from 0-27 months (M). See text for details. 

0M 5M 11M 27M

Maxillary Dentition

•	 A-P: Anterior movement of incisors

•	 Vertical: Allow extrusion consistent with normal 

growth.

•	 Inter-Canine Width: Increase

•	 Inter-Molar Width: Increase as molars are retracted 

to create space for canines

Mandibular Dentition

•	 A-P: Retract incisors

•	 Vertical: Maintain

•	 Inter-Canine Width: Maintain

•	 Inter-Molar Width: Maintain

Facial Esthetics:

•	 	Lips: Slightly retract the lips to the E-Line consistent 

with ethnic preference.

Treatment Plan

Despite an 8mm upper arch deficiency, non-
extraction treatment was indicated because the 
facial profile and growth potential were favorable. 
A positive indicator for conservative treatment 
was the optimal intra-alveolar orientation of the 
blocked-out U3s (Fig. 3). Opening adequate space 
was likely to result in normal eruption. Since the 
premolars were (or soon will be) erupted, a full fixed 
PSL appliance was indicated. Open coil springs were 
inserted between the first premolars and lateral 
incisors bilaterally to provide sufficient space for 
the maxillary canines. If the canines failed to erupt 
spontaneously, surgical intervention was indicated 
to expose the crowns and bond attachments for 
traction. Bilateral infrazygomatic crest (IZC) bone 
screws (BSs) were also a viable option if needed. 
However, the mandible was retruded (SNB 77˚) 

with a steep mandibular plane (FMA 33.5˚), so 
Class II elastics were risky. However, they were the 
mechanics of choice if the Class II molar discrepancy 
does not spontaneously correct when space is 
opened for the unerupted U3s. Clear retainers were 
planned to retain both arches.

Treatment Progress

A 0.022” slot Damon Q® passive self-ligating (PSL) 
brackets (Ormco Corporation, Brea, CA) were bonded 
on all upper teeth. A 0.014” CuNiTi archwire was 
inserted, and compressed coil springs were placed 
to create space for the maxillary canines. Low-
torque brackets were chosen for the four upper 
incisors to compensate for the expected increase 
in axial inclination that was associated with space 
opening. The light labial force of the coil springs 
was resisted with lip competence to prevent 
excessive flaring of the incisors. The unerupted U3s 
had no root interference with adjacent teeth (Fig. 6), 
so there was no need to avoid bonding the upper 
lateral incisors. Increasing the arch perimeter of the 
upper arch was the principal objective. During the 
first 17 months of active treatment, the UL4 was 
aligned (Fig. 7) and the Class II molar relationships 
were spontaneously corrected to Class I. It was not 
necessary to use Class II elastics.
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 █ Fig. 7: Treatment progress for the upper arch is shown from 0-24 months (M). See text for details. 

 █ Fig. 8: Treatment progress for the lower arch is shown from 0-24 months (M). 

0M

15M

0M

17M

3M

24M

Pre-bonding 0.018-in Damon CuNiTi0.014-in Damon CuNiTi

0.014x0.025 CuNiTi 0.017x0.025-in TMA0.014x0.025 CuNiTi

0M

15M

0M

17M

3M

24M

Pre-bonding Pre-bondingPre-bonding

Pre-bonding 0.017x0.025-in TMA0.014-in Damon CuNiTi



30

JDO 58  CASE REPORT Class II Malocclusion with Blocked-Out Maxillary Canines and a Steep Mandibular Plane   JDO 58

 █ Fig. 9: 
Finishing the occlusal contacts in the buccal segments is 
accomplished with continuous (zig-zag) vertical elastics. 

Prior to bonding the lower arch (17 months into 

treatment), space was provided for the maxillary 
canines to erupt normally (Fig. 6). Both canines 
erupted into keratinized gingiva, coronal to the 
mucogingival junction, but were tipped buccally, 
so they were bonded with high-torque brackets. 
Both arches were leveled and aligned with light, 
continuous archwires: 0.014” CuNiTi followed by 
0.014x0.025” NiTi. Low friction 0.017x0.025” TMA 
wires were used to refine the final alignment in both 
arches (Figs. 7 and 8).

Over the entire course of treatment, the axial 
inclinations of incisors, lip competence and labial 
prominence were carefully monitored. Vertical 
elastics were used to improve interdigitation and 
posterior contacts (Fig. 9). No bone screws or other 
temporary anchorage devices were needed to 
retract either arch. The archwire was sectioned 
distal to the upper right canine in the last month of 
treatment, and intermaxillary vertical (zig-zag) elastics 
were used for final finishing of the buccal segments 
(Fig. 9). The fixed appliances were removed in the 
27th month of treatment, and clear overlay retainers 
were delivered.

Results Achieved

Maxilla (all three planes): 

•	 A-P: Increased

•	 Vertical: Increased

•	 Transverse: Increased

Mandible (all three planes):

•	 A-P: Increased

•	 Vertical: Increased

•	 Transverse: Maintained

Maxillary Dentition: 

•	 A-P: Incisors and molars were protracted.

•	 Vertical: Extruded, consistent with normal growth

•	 Inter-Molar Width: Increased

Mandibular Dentition: 

•	 A-P: Molars protracted

•	 Vertical: Incisors extruded

•	 Inter-molar/Inter-canine Width: Maintained

Facial Esthetics:

•	 Convexity: Increased with anterior growth of the 

maxilla during treatment, but decreased 5 years 

later due to continuing anterior growth of the 

mandible

•	 Lips: Both upper and lower lips were slightly 

retracted to the E-line.

Final Evaluation of Treatment

This board case report describes the correction of 
a severe malocclusion with a DI of 25, which was 
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 █ Fig.10: Post-treatment panoramic radiograph 

 █ Fig.11: Post-treatment lateral cephalometric radiograph 

 █ Fig. 12: 
The upper three images show buccal and frontal views of the post-treatment dental models (casts). The lower occlusal views are direct 
comparisons of width at the mesiobuccal cusps for the initial (blue line) to the finish (red line) casts. Expansion was 3mm and 1.5mm for the 
upper (left) and lower (right) casts. 

treated to an acceptable CRE of 18 points. The 
major residual discrepancy was Class II occlusal 
relationships in the canine and premolar areas (7 

points). The post-treatment panoramic (Fig. 10) and 
cephalometric (Fig. 11) radiographs reveal near ideal 
root parallelism for all teeth including the untreated 
lower second molars. Comparison of the initial (Fig. 

5) and final casts (Fig. 12) documents correction 
of a full cusp Class II molar relationship. Upper 
arch perimeter was increased by 8mm and arch 
width was expanded by 3mm, but there was little 
dimensional change in the lower arch.

Post-treatment facial and intraoral photographs (Fig. 

13) show good facial esthetics, and an acceptable 
smile arc, but growth in the length of the upper 
lip restricted ideal correction of the upper incisor 
display. Overall, dentofacial esthetics were improved 
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 █ Fig. 13: Post-treatment facial and intraoral photographs 

 █ Fig. 14: 
Matched radiographs and intraoral photographs show the initial 
(upper) and final left buccal occlusion (lower). 

compared to the start of treatment, and the midline 
was maintained (Fig. 1). Anterior labial gingiva of 
the maxillary arch was healthy and well keratinized 
(Fig.14).

At the 5-year follow-up evaluation, anterior maxillary 
gingival display was improved (Fig.15). The upper 
second molars erupted into a slightly more buccal 
orientation, particularly on the right side. Overall 
alignment of the dentition was maintained, but the 
lower left canine was slightly rotated distal-out. The 
recovered UL3 was surrounded with keratinized 
stable gingiva (Fig.16), and there were no signs of re-
intrusion, root resorption or gingival inflammation. 
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 █ Fig. 15: Facial and intraoral photographs five years after treatment 

 █ Fig. 16: 
At 5-year follow-up, a left buccal intraoral photograph shows that 
the attached gingiva surrounding the UL3 compared to adjacent 
teeth. The periodontium was healthy and sufficient. In particular, 
note the high-low-high gingival margin relationships of the central 
incisor, lateral incisor and canine. See text for details. 

The patient was no longer wearing retainers, so 
the final result was deemed stable. Fig. 17 shows 
the superimposed cephalometric tracings pre-
treatment, post-treatment, and at 5-year follow-up. 
Overall, the patient had a favorable downward and 
forward growth pattern, but an unusual increase in 
anterior growth of the midface resulted in increased 
facial convexity at the end of the treatment (15.5˚). 
Five years later, increased mandibular compared 
to maxillary growth resulted in correction of facial 
convexity to 10˚. Lip protrusion decreased 1-2mm 
during treatment, and the lower lip decreased 
another 1mm at follow-up (Table 2).
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 █ Fig. 17: 
Cephalometric tracings before treatment (black), at the finish (red), and 5-years later (purple) are superimposed on the anterior cranial base 
(left), maxilla (upper right) and mandible (lower right). Note the unusually large component of anterior growth for the mid-face (maxilla) 
compared to the mandible. See text for details. 

Discussion

The treatment for the present patient may appear 
simple and intuitive, but the clinical success 
required a series of timely and precise decisions. 
First, an assessment of the etiology indicated a 
non-extraction approach. Second, early treatment 
reversed the etiology to achieve normal eruption. 
Third, gentle labial force within the limits of lip 
competence increased arch perimeter and helped 
correct the Class I I  molar discrepancy. These 
important principles were based on a fundamental 
understanding of maxillary canine development and 
eruption. In effect, the cause of the malocclusion 
was reversed in a timely manner, thereby preventing 
high label eruption and/or impaction of the 
U3s. Reversing the etiology of a malocclusion is 
fundamental to achieving a natural result that is 
stable. A very attractive smile was accomplished 
with minimal mechanical intervention.

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx f/u

SNA˚ (82º) 81˚ 83.5˚ 86˚
SNB˚ (80º) 77˚ 79˚ 81˚
ANB˚ (2º) 4˚ 4.5˚ 5˚
SN-MP˚ (32º) 40.5˚ 41˚ 38˚
FMA˚ (25º) 33.5˚ 34˚ 31˚
DENTAL ANALYSIS

U1 To NA mm (4 mm) 2.5 3.5 4
U1 To SN˚ (104º) 98˚ 107˚ 108˚
L1 To NB mm (4 mm) 6 6.5 7
L1 To MP˚ (90º) 86˚ 86˚ 90˚
FACIAL ANALYSIS

E-LINE UL (-1 mm) 1 -1 -1
E-LINE LL (0 mm) 2 1 0
%FH: Na-ANS-Gn  
(53%) 56% 57% 57%
Convexity: G-Sn-Pg’  
(13º) 12.5˚ 14˚ 10˚

██ Table 2: 
Cephalometric summary with 5-year follow-up (f/u) measurements 
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Etiology of Maxillary Canine Impaction

In 1993, Kokich and Mathews13 suggested that the 
etiology of impacted maxillary canines was unknown. 
Subsequently (2015), Becker and Chaushu12 classified 
the etiology into 4 distinct groups: 1) local hard 
tissue obstruction, 2) local pathology, 3) disturbance 
of normal incisor development, and 4) hereditary 
or genetic factors. For the present patient, the most 
probable etiology was ectopic eruption of the 
maxillary lateral incisors into the canine space, which 
resulted in the premature loss of the deciduous 
canines.14,15 The buccal segments drifted mesially 
resulting in full cusp Class II malocclusion. To achieve 
an optimal result, it was necessary to recover the 
canine spaces with compressed coil springs to 
facilitate U3 eruption.16 Fortunately, as the upper 
canine spaces were opened, the patient maintained 
lip competence, so this physiologic force system 
retracted the upper molars. In addition, strong lower 
face growth assisted the spontaneous correction of 
the Class II buccal segments.

Critique: the occlusal result could be improved 
by flattening the lower curve of Spee, performing 
interproximal enamel reduction of the lower incisors, 
and using Class II elastics to complete correction of 
cuspid and premolar occlusal relationships (Fig. 13). 

Timing of Non-Extraction Treatment

Chang’s Extraction Decision Table17 was used to 
assess the necessity for extractions. Two factors 
favoring extraction were a high mandibular plane 
angle (FMA 33.5˚) and >7mm of crowding in the 
maxillary arch. However, the patient had a normal 
profile with decreased axial inclination of the 
maxillary incisors (98˚). Furthermore, extraction(s) to 

correct impacted canines is best limited to patients 
with ankylosis, uncontrollable infection, internal or 
external root resorption, severe root dilaceration, and/
or pathology that may compromise the adjacent 
teeth.18,19 The patient was only 10 years old at the start 
of treatment, had competent lips, and considerable 
anterior growth was expected. Therefore, a non-
extraction treatment plan was indicated.

Broadbent20 described the mechanism of anterior 
maxillary eruption as the “ugly duckling” stage. The 
concept implied was that the eruptive movement 
of the canines was guided along the distal aspect of 
the roots of the lateral incisors.12 The pre-treatment 
panoramic radiograph (Fig. 3) showed that the U3 
roots were not fully developed, so there appeared 
to be strong eruption potential. The problem was 
inadequate arch length. Since arch development 
was required, compressed coil  springs were 
indicated to provide space for U3 eruption.

Open Coil Springs

A classic approach for impacted maxillary canines is 
space opening, surgical exposure, and light traction 
force.21 For the present patient, open coil springs 
increased the space between the lateral incisors 
and first premolars to create an unobstructed path 
of eruption for the canines. The reciprocal force 
generated by the open coil springs uprighted the 
mesially tipped buccal segments, rotated the UL4, 
and flared the upper incisors. To prevent excessive 
tipping of the incisors, low-torque brackets were 
chosen.22 Bonding standard-torque brackets upside-
down and applying root torque springs were 
additional options, if needed.23 Maintenance of lip 
competence as incisors flare is the responsibility 



36

JDO 58  CASE REPORT Class II Malocclusion with Blocked-Out Maxillary Canines and a Steep Mandibular Plane   JDO 58

of patients and should be emphasized to his or  
her family.24

Conclusions

Careful management of impacted maxillary canines 
is important both esthetically and functionally. 
Investigating the cause of the problem is the first 
step for establishing an optimal treatment plan. 
Reversing the etiology is usually the best choice for 
correcting acquired malocclusions. Well planned 
orthodontic therapy (with or without surgery) provides 
optimal results for both the patient and the clinician. 
A careful assessment of the etiology is critical for 
differentiating between potential treatment plans. It 
is wise to use the least invasive approach that has a 
reasonable probability of success.
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DISCREPANCY INDEX WORKSHEET

(Rev. 9/22/08)

OVERJET

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

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

OVERBITE

0 Ð 3 mm.   = 0 pts.
3.1 Ð 5 mm.   = 2 pts.
5.1 Ð 7 mm.   = 3 pts.
Impinging (100%) = 5 pts. 

      

ANTERIOR OPEN BITE

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

then 1 pt. per additional full mm. per tooth 

LATERAL OPEN BITE

2 pts. per mm. per tooth 

CROWDING (only one arch)

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

    

OCCLUSION

Class I to end on = 0 pts.
End on Class II or III = 2 pts. per side         pts.

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

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

   

LINGUAL POSTERIOR X-BITE

1 pt. per tooth   Total   = 0

BUCCAL POSTERIOR X-BITE

2 pts. per tooth   Total   = 2

CEPHALOMETRICS      (See Instructions)

ANB  ≥  6¡  or   ≤  -2¡             =     4 pts.

SN-MP

       ≥  38¡              =     2 pts.

  Each degree  >  38¡ x 2 pts. =

       ≤  26¡              =     1 pt.  

  Each degree  <  26¡ 4 x 1 pt.  = 4

1 to MP  ≥  99¡             =     1 pt.  

  Each degree  >  99¡ 2 x 1 pt.  = 2

OTHER      (See Instructions) 

Supernumerary teeth       x 1 pt.  =      

Ankylosis of perm. teeth       x 2 pts. =      

Anomalous morphology       x 2 pts. =      

Impaction (except 3rd molars) x 2 pts. =

Midline discrepancy (≥3mm) @ 2 pts. =     

Missing teeth (except 3rd molars)      x 1 pts. =

Missing teeth, congenital       x 2 pts. =      

Spacing (4 or more, per arch)       x 2 pts. = 2

Spacing (Mx cent. diastema ≥ 2mm) @ 2 pts. = 2

Tooth transposition       x 2 pts. =      

Skeletal asymmetry (nonsurgical tx) @ 3 pts. =

Addl. treatment complexities       x 2 pts. =      

 

Identify: 

Total   = 1

Total   = 5

Total   = 0

Total   = 0

Total   = 5

  Total               = 0

   Each degree  >  6¡       x 1 pt.  =        

   Each degree  < -2¡       x 1 pt.  =        

  Total          = 8
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JDO 58  CASE REPORT Non-Extraction Treatment of  a Class III/Class I Malocclusion with Anterior Crossbite   JDO 58

Introduction

Asymmetric Class III malocclusion with anterior crossbite is a clinical challenge in adult patients. Complex 
diagnosis and treatment considerations may contribute to unnecessary invasive treatment such as 
extractions and/or orthognathic surgery. Differential diagnosis of the skeletal and dentoalveolar aspects of 
the malocclusion may support an efficient, conservative treatment plan.

In addition to orthodontics, skeletal Class III malocclusion with anterior crossbite may require extractions 
and/or orthognathic surgery. Some patients may present a pseudo-Class III problem because of an anterior 
functional shift that results in anterior crossbite in centric occlusion (CO). If the intermaxillary skeletal 
relationships, facial profile and bilateral molar classification are acceptable in centric relation (CR), the 
anterior crossbite can be effectively managed with conservative fixed appliance treatment.1-3 However, Class 
III camouflage treatment may result in labial or lingual tipping of the maxillary and mandibular incisors, 
respectively. Controlling the axial inclination of the incisors is an important objective for conservative 
treatment of Class III malocclusion.

Non-Extraction Treatment of a Class III/Class I 
Malocclusion with Anterior Crossbite

Abstract 
History: No contributing medical factors were reported, but ectopic eruption of the maxillary central incisors was probably an 
etiologic factor for the anterior crossbite.

Diagnosis and Etiology: Ectopic eruption of the maxillary central incisors was deemed the proximal cause of this asymmetric 
malocclusion (Class III right, Class I left) with 1.5mm midline discrepancy and anterior crossbite. There was about a 1mm functional 
shift (forward and left), and the 3-ring diagnostic sequence indicated conservative management was feasible.

Treatment: Correct anterior crossbite with an anterior bite turbo and early light short elastics. Interproximal enamel reduction in the 
lower arch is needed. Retract the mandibular arch with mandibular buccal shelf (MBS) bone screw anchorage. 

Results: The anterior crossbite was corrected in 4 months, but lower arch retraction and finishing required 21 months of active 
treatment. Upper lip protrusion and lower lip retrusion improved the facial profile. The Cast-Radiograph Evaluation (CRE) was 15, and 
the Pink & White Esthetic Score was 3.

Conclusions: Conservative anterior crossbite correction combined with retraction of the entire lower arch produced stable facial and 
dental outcomes four years after treatment. (J Digital Orthod 2020;58:46-64)

Key words:
Class III/Class I malocclusion, anterior crossbite, bite turbo, early light short elastics, interproximal reduction, MBS bone screws
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 █ Fig. 1: Pre-treatment facial and intraoral photographs 

The aim of this case report is to discuss the diagnostic and treatment sequence for conservative 
management of an asymmetric Class III/Class I malocclusion with an anterior crossbite and a protrusive 
lower lip.

Diagnosis and Etiology

This 34-year-old female was concerned with poor dentofacial esthetics due to a protrusive lower lip, anterior 
crossbite, and incisal wear facets. Ectopic eruption of the maxillary central incisors at about age 6 was 
deemed the probable etiology of the malocclusion. The facial profile was straight (Fig. 1). In the frontal plane, 
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 █ Fig. 2: 
Incisal attrition due to crossbite in the frontal and lateral views 

 █ Fig. 3: Pre-treatment study models (casts) 

 █ Fig. 4: Pre-treatment cephalometric radiograph 

the maxillary dental midline was coincident with the 
mid-facial plane, but the mandibular dental midline 
was shifted 1.5mm to the left. The anterior crossbite 
involved three maxillary incisors: both centrals 
and the left lateral incisor. Attrition of the maxillary 
central incisors was apparent when smiling (Fig. 

2). There was a slight (~1.0mm) CR to CO functional 
shift (anterior and left), but no signs nor symptoms 
of temporomandibular joint dysfunction. Maxillary 
and mandibular arches were square and tapered 
respectively. The molar relationships were end-on 
Class III on the right, and Class I on the left (Fig. 3). 
Overjet was -1mm in CO but 0 mm (edge-to-edge) in 
CR. Overbite was 1-2mm in CO. 

The pre-treatment cephalometric analysis in CO 
revealed a normal SNA (82°), but protrusive SNB 

(83°). Vertical facial dimensions were increased, FMA 
(29°) and lower facial height (57%). Axial inclinations 
of the maxillary and mandibular incisors was 
decreased (Fig. 4, Table 1). The panoramic radiograph 
was unremarkable (Fig. 5). The American Board of 
Orthodontics (ABO) Discrepancy Index (DI) was 16 
points, as shown in the supplementary Discrepancy 
Index Worksheet (Worksheet 1).
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 █ Fig. 5: Pre-treatment panoramic radiograph 

Treatment Objectives

1.	Maintain skeletal dimensions in all three planes. 

2.	 Use a full fixed appliance to level and align both arches.

3.	Tip upper incisors anteriorly and retract the lower 
arch to correct overjet and overbite.

4.	Resolve the functional shift to help correct the 
end-on Class III molar relationship on the right 
side, and mandibular midline deviation.

5.	Protract upper and retract lower lips to improve 
the facial profile.

6.	Reshape incisors and correct soft tissue margins as 
needed to improve dental esthetics.

Treatment Alternatives

Extraction space can be used to retract the 
mandibular  anter ior  segment,  or  the entire 
mandibular arch can be retracted with skeletal 
anchorage. 4 The f i rst  option was extract ion 
of a mandibular incisor to facilitate crossbite 
correction, but that approach would complicate 
correction of both the Class III relationship and 
midline discrepancy. The second alternative was 
to extract the mandibular right second molar and 
close space between the third and first molars to 
correct the Class III molar relationship. However, 
asymmetric closure of a 10mm second molar 
space is challenging, and might result in lower arch 
asymmetry and an extended treatment time. The 
third alternative was to extract the mandibular right 
third molar and place mandibular buccal shelf bone 

CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 82° 82° 0°
SNB˚ (80º) 83° 82.5° 0.5°
ANB˚ (2º) -1° -0.5° 0.5°
SN-MP˚ (32º) 36° 36° 0°
FMA˚ (25º) 29° 29° 0°
DENTAL ANALYSIS

U1 To NA mm (4 mm) 4  6 2
U1 To SN˚ (110º) 105° 110.5° 5.5°
L1 To NB mm (4 mm) 4 3 1
L1 To MP˚ (90º) 81° 80.5° 0.5°
FACIAL ANALYSIS

E-LINE UL (-1 mm) -3.5 -2 1.5
E-LINE LL (0 mm) 1 0 1
%FH: Na-ANS-Gn  
(53%) 57% 56.5% 0.5%

Convexity: G-Sn-Pg’  
(13º) 0.5° 1° 0.5°

██ Table 1: Cephalometric summary
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 █ Fig. 6: 
Low-torque brackets were bonded on the upper anterior teeth. An 
anterior bite turbo was constructed with glass isomer cement on 
the incisal edges of the lower left lateral incisor and canine. 

██ Table 2: Archwire sequence of this case with the timing for using anterior bite turbo, elastics, and miniscrews 

screws for anchorage to retract the entire lower 
arch. After a thorough discussion with the patient, 
the latter option was selected.

Treatment Progress

After the mandibular right third molar was extracted, 
a 0.022-in Damon Q® (Ormco, Brea,  CA) fixed 
appliance was bonded on all permanent teeth. All 
archwires and auxiliaries were as specified by the 
same manufacturer. The maxillary archwire sequence 
was 0.014-in CuNiTi, 0.016-in CuNiTi, 0.014x0.025-in 
CuNiTi, 0.017x0.025-in TMA and 0.016x0.025-in SS. 
The corresponding mandibular sequence was 0.014-
in CuNiTi, 0.014x0.025-in CuNiTi, and 0.016x0.025-in 
pre-torque CuNiTi (Table 2). 

At the start of treatment, the maxillary arch was 
fitted with low torque brackets on the incisors to 
prevent excessive labial tipping. An anterior bite 
turbo was bonded on the incisal edges of the 
mandibular left lateral incisor and canine (Fig. 6). One 
month later the mandibular arch was bonded with 
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 █ Fig. 7: The anterior crossbite is improved with one month (1M) of treatment. See text for details. 

 █ Fig. 8: 
In the 4th month of treatment (4M), a 0.016x0.025-in pre-torqued (+20°) CuNiTi wire was inserted in the mandibular arch. Early-light short Class 
III elastics were attached from the lower first premolars to the upper first molars. See text for details. 

 █ Fig. 9: 
In the 9th month of treatment, interproximal space was created in 
the incisal area with IPR. 

 █ Fig. 10: 
In the 13th month, upper anterior teeth were stabilized with a 
figure-8 tie of stainless steel ligature. 

standard torque brackets. Bilateral Class III elastics 
(Quail, 3/16-in, 2 oz) were used from the lower first 
premolars to the upper first molars (Fig. 7). 

In the fourth month, the anterior crossbite was 
corrected, the bite turbo was removed, and the 
maxillary archwire progressed to 0.014x0.025-in 
CuNiTi. To resist distal tipping of the lower incisors 
due to Class III elastics, a 0.016x0.025-in pre-torqued 
(+20°) CuNiTi mandibular archwire was placed (Fig. 

8). In the ninth month, black triangles between 
lower incisors were corrected with IPR and space 
closure (Fig. 9).

In the thirteenth month, the maxillary archwire 
progressed to 0.017x0.025-in TMA, and the upper 
anterior teeth were ligated with stainless steel to 
prevent space opening (Fig. 10). Class III elastics (Bear, 

1M

4M

9M

13M
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 █ Fig. 11: 
In the 18th month, buccal shelf screws were place bilaterally, IPR was 
performed in the lower incisor area, the lower arch was retracted 
with a chain of elastics, and Class II elastics retract the upper arch. 
See text for details. 

 █ Fig. 12: Post-treatment facial and intraoral photographs 

1/4-in, 4.5 oz) were applied from the mandibular 
canines to the maxillary first molars. 

In the eighteenth month, interproximal reduction 
was  per formed between the mandibular 
incisors. Two miniscrews (OrthoBoneScrew®, OBS, 

2x12mm, iNewton Ltd., Hsinchu City, Taiwan) were 
inserted bilaterally in the buccal shelves to retract the 
mandibular dentition (Fig. 11). Class II elastics (Bear, 1/4-in 

4.5 oz) were used to stabilize the overjet and overbite.

After 21 months of active treatment,  al l  the 
appliances and OBSs were removed (Fig. 12). The 

18M
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 █ Fig. 13: 
Upper anterior esthetics are shown pre-treatment (a), post-treatment after smoothing incisal edges (b), post-operative view after gingiplasty of 
the right central incisor (c), and one month (1M) post-operative follow-up (d). See text for details. 

 █ Fig. 15: Post-treatment panoramic radiograph 

 █ Fig. 14: Post-treatment study models (casts) 

abraded incisal edges of the maxillary incisors 
and maxillary canine cusp tips were rounded and 
polished (Fig. 13a-b). Gingivectomy was performed 
with a diode laser on the maxillary central and lateral 
incisors as needed (Fig. 13c-d).

Fixed lingual retainers were bonded on maxillary 
incisors and the mandibular anterior segment. 
Clear overlays were delivered for both arches with 
instructions for full time wear for the first 6 months 
and nights only thereafter. Home care and retainer 
maintenance instructions were provided.

 █ Fig. 16: Post-treatment cephalometric radiograph 
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 █ Fig. 17: 
Superimposed cephalometric tracings document labial tipping of the upper incisors, increased upper lip protrusion, and retraction of the 
mandibular dentition after treatment (red). See text for details. 

Treatment Results

The patient was treated to the desired outcome 
as documented in Figs. 14-16. The post-treatment 
facial photographs (Fig. 12) document improved 
facial esthetics in profile associated with more 
harmonious balance between the upper and lower 
lips. The anterior crossbite was corrected and buccal 
relationships were Class I bilaterally. Post-treatment 
cephalometric analysis (Table 1) showed acceptable 
axial inclination of the upper (110.5°) and lower (80.5°) 
incisors. Superimposed cephalometric tracings 
document that the maxillary incisors were tipped 
labially and the mandibular arch was retracted (Fig. 

17). The ABO Cast Radiograph Evaluation (CRE) score 
was 15 points (Worksheet 2), and the major residual 
discrepancy was marginal ridges (5 points). Dental 
esthetics are excellent as documented by the Pink 
and White dental esthetic index of 3 (Worksheet 

3). Overall, the patient was well satisfied with the 
outcomes. Stability of the correction is documented 
with 4-year follow-up records (Fig. 18).

Discussion

Dr. Lin's 3-Ring Diagnosis

Anterior crossbite with asymmetric Class III molar 
relationship suggests the need for complex, 
invasive treatment. Differential assessment with  
Dr. Lin's three-ring diagnosis method is an effective 
procedure for distinguishing which patients can 
be managed conservatively from those who 
require extractions and/or orthognathic surgery. 
Without a comprehensive diagnosis, most Class III 
malocclusions may be destined for unnecessary 
or over-invasive treatments, such as extractions, 



JDO 58  CASE REPORT

55

Non-Extraction Treatment of  a Class III/Class I Malocclusion with Anterior Crossbite   JDO 58

 █ Fig. 18: Facial and intraoral photos 4-years post-treatment 

 █ Fig. 19: Dr. Lin's 3-ring diagnosis for Class III malocclusion ◼Fig. 19: The 3-ring diagnosis for Class III malocclusion

Classification 
Evaluate canine and first 

molar occlusal 
relationship in CO position

Functional Shift 
Diagnose the presence or 

absence of 
shift

Profile 
Assess lateral profile 

(Orthognathic or prognathic) 
in CR position

a functional 

rapid maxillary expansion and face mask (RME/FM), 
or orthognathic surgery. The three-ring diagnosis 
is an effective method for identifying Class III 
malocclusions that are likely to respond well to 
conservative orthodontic therapy (Fig. 19):1-3

(1) Profile:

Despite a protrusive lower lip, facial profile was 
orthognathic in both the CO and CR positions. This 
relationship suggests the patient will have a good 
response to dentoalveolar treatment without 
extractions or orthognathic surgery.1-3
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 █ Fig. 20: 
Pre-treatment frontal and lateral views of the anterior crossbite (a) 
are compared to the same casts positioned in a Class I relationship 
(b). Note the correction of the midline discrepancy and the anterior 
crossbite when the molar relationship is Class I bilaterally. See text 
for details. 

██ Table 3: 
Torque selection to compensate the side effects in Class III 
camouflage treatment with Damon Q system 

(2) Classification:

Buccal relationships were Class III right and Class I 
left. The anterior crossbite in CO was associated with 
a small (<1mm) anterior and lateral (left) CO → CR shift 
from an edge to edge relationship in CR. Considering 
the modest intermaxillary skeletal discrepancy (ANB 

-1°) and functional shift, the asymmetric Class III 
relationship was deemed a dental Class III and not a 
skeletal malocclusion.

(3) Functional Shift:

The patient’s midline discrepancy, interdigitation 
asymmetry, and anterior crossbite were improved in 
CR confirming there were both sagittal and frontal 
components to the functional shift (Fig. 20). These 
data suggest the asymmetric Class III with anterior 
crossbite was related to occlusal interference, 
which is a favorable scenario for conservative 
dentoalveolar treatment.

Four Key Points of Treatment

Conservative treatment was predictable based on 
three aspects of the planned mechanics: (1) proper 
torque-selection for brackets, (2) an anterior bite 
turbo with light-force Class III elastics, (3) IPR in the 
lower anterior region, and (4) lower arch retraction 
with buccal-shelf bone screws. 

(1) Torque Selection & Class III Elastics:

Bracket torque selection (Table 3) and/or pretorqued 
archwires are very important for controlling the axial 

Expected Side Effects of Class 
III Camouflage Treatment

Torque Selection of Damon
Q System

Maxillary
Anterior

Teeth

Proclination
(Extraction)

Standard Torque
High 

Torque

U1 U2 U3

15 6 11

Proclination
(Non-extraction)

Low Torque
Low 

Torque

U1 U2 U3

2 -5 -9

Mandibular
Anterior

Teeth

Retroclination
(Non-extraction)

Standard Torque
Standard
Torque

L1 L2 L3

-3 -3 7

Excessive
retroclination

(Extraction)

Low Torque
Upside-down 

bonding

High 
Torque

L1 L2 L3

11 11 13
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 █ Fig. 21: 
Illustration of camouflage treatment mechanics shows incisal 
crown tipping (yellow arrows) due to Class III elastics. The tipping 
is resisted in the upper arch with low torque brackets (green curved 
arrow), and a pre-torqued CuNiTi archwire in the lower arch (red 
curved arrow). See text for details. 

 █ Fig. 22: 
The first four months (4M) of anterior crossbite treatment is shown 
in clockwise order: pre-treatment (Pre-Tx), start (0M), one month 
(1M), and 4M with Class III elastics shown. See text for details. 

inclination of incisors during camouflage treatment 
of Class III malocclusion.5-7 Low-torque brackets 
were selected for the upper incisors to generate 
resistance to labial tipping. Standard torque brackets 
combined with a 0.016 x 0.025-in pre-torqued 
(+20°) CuNiTi wire were chosen to prevent excessive 
lingual tipping of the mandibular incisors (Fig. 21) 
during correction of anterior crossbite (Fig. 22). 

 █ Fig. 23: 
A composite-resin inclined plane is shown in another patient that 
tips the upper left central incisor in a labial direction. The treatment 
is described in reference 12 of this article.12 

(2) Anterior Bite Turbo:

There are numerous methods for modifying 
occlusion to help correct moderate anterior 
crossbites. Biting on a wooden tongue blade 
is a simple approach, but many patients fai l 
to adequately cooperate and the range of the 
mechanics is limited.8 Upper removable or lower 
fixed acrylic bite plates are also common methods, 
but both require impressions and laboratory 
procedures which increase the cost and number 
of appointments.9,10 A composite-resin inclined 
plane can be constructed on the lower incisors, but 
it is a bulky appliance (3-4mm thick) that provides 
about a 45° slope extending from the lingual to 
the labial surface (Fig. 23). This method for single 
tooth crossbite correction is safe and easy to apply, 
comfortable, and esthetically acceptable.11,12 

All of the occlusion modification methods reviewed 
can be used as auxiliaries with fixed appliances, 
but a more convenient approach is an anterior bite 
turbo that unlocks the occlusion to permit tooth 
movement with archwire action and intermaxillary 
elastics (Fig. 22). The present bite turbo was an 
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4M

9M

21M

 █ Fig. 24: 
A series for frontal photographs shows the treatment sequence to 
correct lower incisor black triangles (4M) with IPR at nine months 
(9M). Closure to the IPR generated space produces the final result 
seen after treatment at twenty-one months (21M). 

occlusal prematurity constructed with glass ionomer 
cement on the incisal edge of the lower left lateral 
incisor and canine (Fig. 6). The bite opening effect 
(Fig. 7) permits the light force Class III elastics and 
archwire action to correct the anterior crossbite in 
less than 4 months (Fig. 22).

(3) Interproximal Reduction vs. Extractions:

Numerous case reports and reviews support 
extractions and differential space closure as an 
effective option for management of adult Class III 
malocclusions.13-16 The choice of extraction sites 
depends on the severity and symmetry of the 
sagittal discrepancy and crossbite(s). Extraction 
of one mandibular incisor is effective if there is 
excessive lower incisor mesiodistal arch length 
(Bolton discrepancy) and/or severe lower anterior 
crowding.13,14 First or second molar extraction may 
be preferred when the third molar(s) are erupted 
and healthy.15,16 Asymmetric buccal segments 
(Class III and Class I) can be managed by differential 
premolar extractions, i.e. first premolar on one side 
and second premolar on the other. 

If the anterior Bolton excess in the lower arch is 
less than 2mm, interproximal reduction (IPR) of 
the mandibular incisors is a viable option instead 
of mandibular incisor extraction.14,17,18 Mandibular 
incisal IPR should be limited to about 0.5mm on 
each surface, and the enamel removed should not 
exceed 50% of the total enamel thickness. Generally, 
IPR should focus on the areas of the mandibular 
teeth with greater enamel thickness: distal surfaces 
of the lateral incisors and the mesial and distal 

surfaces of the canines.18 Furthermore, IPR is useful 
for eliminating black triangles (Fig. 24). 

(4) Skeletal Anchorage:

Extra-alveolar bone screws in the mandibular 
buccal shelf region (external oblique ridge area) 
offer maximum anchorage for retracting the 
entire mandibular arch to resolve a variety of 
Class III malocclusions (Fig. 25).7,19 These temporary 
anchorage devices have a high success rate (92.8%), 
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 █ Fig. 25: 
A mandibular buccal shelf bone screw is inserted buccal to the roots 
of the lower molar(s). 

 █ Fig. 26: 
A progressive clockwise series of right buccal photographs shows correction of the Class III molar relationship: pre-treatment (Pre-Tx), one 
month (1M), four months (4M), nine months (9M), sixteen months (16M), and twenty-one months (21M) which is the post-treatment result. 

and are effective anchorage for conservative 
correction of Class III malocclusion.4,20

To correct the intermaxillary relationship (Bolton 

discrepancy) of the anterior segments, IPR of the 

mandibular incisors was performed twice. The 
initial IPR was combined with Class III elastics and 
an anterior bite turbo, and the final IPR was in 
conjunction with buccal shelf OBSs and Class II 
elastics in the finishing stage (Table 4). Collectively, 
the conservative mechanics and two steps in IPR 
achieved the desired result in 21 months (Fig. 26).

Conclusions

(1)	 A thorough differential diagnosis of adult Class 
III malocclusion is indicated to determine if 
conservative fixed appliance treatment is feasible.

(2)	 Bracket  torque se lect ion i s  an  ef fect ive 
technique for controlling the labiolingual 
inclination of the dentition. 
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██ Table 4: The management in initial and finishing stage to treat this case 

(3)	 An anterior bite turbo(s) and early light short 
elastics are simple and rapid treatment for 
anterior crossbite.

(4)	 Interproximal reduction of enamel thickness 
creates space to alleviate crowding, decrease 
incisal axial inclination, and/or correct a Bolton 
discrepancy in the anterior segments. 

(5)	 Extra-alveolar OBS anchorage is effective for 
retraction of the lower arch.

Management Function Treatment Object

Initial 
stage

Anterior bite turbo vertical stop
correct anterior 

crossbite

Interproximal reduction
correct the excessive tooth size of 

mandibular anteriors
increase the overjet

Class Ill elastics
protract upper anteriors and retract the 

lower anteriors
both above

Finishing
stage

Buccal shelf screw
supply maximum anchorage to retract 
lower anteriors, upright lower molars, 
and retrocline flared upper anteriors

correct Class Ill 
canine and molar 

relationships

Interproximal reduction
supply space for  

mandibular anteriors retraction
correct Class Ill  

canine relationship

Class ll elastics retrocline the flared maxillary anteriors
stable the overjet 

 and overbite
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Introduction

The osseointegration concept was first described by Dr. Brånemark in 1952 and published by Albrektsson 
et al. in 1985.1-3 These researchers referred to the result of their technique as “a direct functional and 
structural connection between living bone and the surface of a load carrying implant.’ There is direct bone 
anchorage to an implant (locking the implant into the jaw bone) which can provide a foundation to support a 
prosthesis. Therefore, osseointegration is a perfect boundary for an implant surgeon, but a nightmare for an 
orthodontist. An osseointegrated implant is like an ankylosed tooth. It is almost unmovable, which obstructs 
tooth alignment and space redistribution. This case report presents a minimally invasive approach of an 
atraumatic removal of an implant and a treatment of a Class I malocclusion with anterior crossbite.

Simplified Removal of an Osseointegrated Implant 
for Space Closure to Correct Anterior Crossbite

Abstract 
Diagnosis: A 45-year-old male presented for orthodontic consultation with concerns about a concave facial profile and anterior 
crossbite. Clinical examination showed facial asymmetry with a cant in the occlusal plane that was associated with mandibular 
deviation to the right by about 2mm. Cephalometrics revealed a skeletal bimaxillary protrusion (SNA 89°, SNB 89°, ANB 0°). There were 
multiple missing teeth (UR8, UR7, UR4, UL2 , UL8, LR6, LL6, and LL8), and four endodontically treated teeth (UL5, UL7, LR7, LL6, and 
LL7). Missing lower first molars were restored with a fixed prosthesis on the right side and an implant-supported prosthesis on the left. 
A large area of pathology, possibly condensing osteitis, was distal and apical to the root of the LL4.

Treatment: All restorations were replaced by provisional crowns except for the metal crown on the UL7, and the gold crown on the 
LL8. The pontic restoring the LR6 was cut out with a handpiece. An osseointegrated implant-supported prosthesis (ISP) restoring 
the LL6 was removed with a sustained counterclockwise torsional load (see text for details). A passive self-ligated, fixed appliance 
with anterior bite turbos (UR1, UL1) was used to correct the anterior crossbite by retracting the anterior segment with space closure 
mechanics, supplemented with light force Class III elastics. The edentulous space for the UR4 was opened with a compressed coil 
spring to receive an ISP. After orthodontic treatment, all provisional crowns were restored with porcelain fused to metal (PFM) 
prostheses. 

Results: After 38 months of treatment, the profile was improved, midlines were coincident, and normal overjet/overbite was achieved. 
The anterior crossbite was corrected and molar relationships were Class II on the left and Class I on the right. Lower incisors were 
tipped distally (76.5°), and upper incisors were flared labially (116°). All prostheses were restored as needed. The apparent condensing 
osteitis apical to the root of the LL4 decreased in size and remained asymptomatic, but endodontic evaluation is indicated. A complex 
malocclusion with a Discrepancy Index (DI) score of 19 was treated to a Cast Radiograph Evaluation (CRE) of 13. 

Conclusions: Osseointegrated implants can be easily removed with a simplified torsional overload procedure to permit optimal 
orthodontic management of malocclusion. (J Digital Orthod 2020;58:68-90)

Key words:
Implant removal, anterior crossbite, minimally invasive approach, space closure
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 █ Fig. 1: Pre-treatment facial and intraoral photographs 
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The dental nomenclature for this report is a modified Palmer notation. Upper (U) and lower (L) arches, as well 
as the right (R) and left (L) sides, define four oral quadrants: UR, UL, LR and LL. Teeth are numbered 1-8 from 
the midline in each quadrant, e.g. a lower right first molar is LR6.

Diagnosis and Etiology

A 45-year-old male came for orthodontic consultation. He had a migraine and doubted that it was induced 
by his malocclusion. External examination indicated protrusive lower lip, asymmetric facial structures (Fig. 

1) and coincident dental midlines that deviated to the right of facial midline (Fig. 2). The asymmetry of the 
mandible can be observed from the cephalometric and panoramic radiographs (Figs. 5 and 6).
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 █ Fig. 2: 
Coordinated dental midlines were shifted to the right of the facial 
midline. 

 █ Fig. 3: 
An implant was placed 5 years ago to restore a missing LL6. An 
asymptomatic mass of sclerotic tissue is noted distal to the root of 
the LL5. See text for details. 

 █ Fig. 4: Pre-treatment study models (casts) 

 █ Fig. 5: Pre-treatment cephalometric radiograph 

 █ Fig. 6: 
Pre-treatment panoramic radiograph. Notice the canted occlusal 
plane and the asymmetry of the mandible. 

Intraoral examination revealed an anterior crossbite 
of five mandibular teeth - from the right canine 
to the left lateral incisors. An edentulous space 
presented on the right maxilla (Fig. 1) and there was a 
canted occlusal plane (Figs. 1 and 7), which may have 
resulted from the imbalanced mandibular corpus or 
early loss of the mandibular permanent first molars. 
The pre-treatment study cast showed Class I molar 
relationship on the right, but end-on class III on the 
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CEPHALOMETRIC SUMMARY

SKELETAL ANALYSIS

PRE-Tx POST-Tx DIFF.

SNA˚ (82º) 89° 89° 0°
SNB˚ (80º) 89° 89° 0°
ANB˚ (2º) 0° 0° 0°
SN-MP˚ (32º) 29° 29° 0°
FMA˚ (25º) 22° 22° 0°
DENTAL ANALYSIS

U1 To NA mm (4 mm) 6 6.5 0.5
U1 To SN˚ (104º) 113° 116° 3°
L1 To NB mm (4 mm) 8 4 4
L1 To MP˚ (90º) 88° 76.5° 11.5°
FACIAL ANALYSIS

E-LINE UL (-1 mm) -3 -2.5 0.5
E-LINE LL (0 mm) 2.5 -0.5 3
%FH: Na-ANS-Gn  
(53%) 56% 56% 0
Convexity: G-Sn-Pg’  
(13º) -4.5° -4° 0.5°

██ Table 1: Cephalometric summary

left (Fig. 4). The pre-treatment cephalometric analysis 
showed a 0° ANB angle and a low mandibular plane 
angle (Fig. 5, Table 1). Panorammic radiography (Figs. 

3 and 6) revealed missing teeth (UR8, UR7, UR4, UL8 

and LR6), teeth with crowns (UR6, UL5, UL7, LL8, LL7 

and LL5), and an implant-supported prosthesis LL6.

The American Board of  Orthodontics  (ABO ) 
Discrepancy Index (DI) was 19 points, as shown in 
the supplementary Worksheet 1.

Treatment Objectives

1.	Remove all prostheses and place provisional 
crowns as needed.

2.	Use full fixed, passive self-ligating (PSL) appliance 
to level and align both arches.

3.	Open edentulous space between the UR3 and 
UR5 with a compressed coil spring.

4.	Restore the missing UR4 with an ISP.

5.	Remove the LR6 pontic and the LL6 implant.

6.	Correct anterior crossbite closing L6 spaces to 
retract the lower anterior segment.

7.	Optimize occlusion with finishing bends and 
posterior vertical elastics. 

Treatment Options

Plan A. Removal of the LL6 implant (Fig. 8) was the 
preferred approach, but the patient was concerned 
about a difficult surgical procedure. It was explained 
that bone supporting an osseointegrated implant 
has a relatively weak layer near the implant surface. 
Thus, a sustained counterclockwise torsional load 

 █ Fig. 7: 
When the bite is opened, no mandibular shift was noted. However, 
the occlusal plane is canted inferiorly on the right. 
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 █ Fig. 8: 
Treatment plan A: remove the LL6 osseointegrated implant and 
LR6 bridge pontic to create space for retraction of the mandibular 
anterior segment to correct the anterior crossbite. See text for 
details. 

 █ Fig. 9: 
Treatment plan B: perform IPR on mandibular incisors and retract 
them as the maxillary incisors are tipped anteriorly with Class III 
elastics to correct anterior crossbite. See text for details. 

X
X

protrusive) dentofacial esthetics. The patient selected 
Plan A (implant removal and space closure) because he 
preferred the expected outcomes for that approach.

Treatment Progress

Before the start of orthodontics, all prostheses were 
replaced with new provisional crowns as needed. 
A PSL fixed appliance was selected (Damon Q®, 

Ormco, Brea, CA). The maxillary arch was bonded 
at the start of active orthodontic treatment (0M) 
utilizing low torque brackets on the incisors. At the 
same appointment, an open coil spring was inserted 
between the UR3 and UR5 to open space for an 
implant to restore the missing UR4. Bite turbos 
were constructed as inclined planes on the lingual 
of the lower central incisors to facilitate anterior 
crossbite correction (Fig. 10). Three months (3M) into 
treatment, the implant-supported prosthesis (area 

LL6) was removed. Failing implants are frequently 
removed for restorative purposes,4 but a successful, 
well integrated 3.5x11mm fixture is a challenge 
(Fig. 3). Two sets of instruments from the original 
manufacturer (BioHorizons, Birmingham AL) were 
used: implant placement and removal kits (Fig. 11). 
The crown was removed with a tooth extracting 
forceps (Fig. 12), and the abutment was loosened 
with a screwdriver. After the implant driver was 
tightly secured to the fixture, the wrench was 
engaged and held in place with an index finger. The 
wrench was rotated counterclockwise with a steadily 
increasing pressure until the supporting bone near 
the implant surface failed in shear. Once the fixture 
was loosened, it was easily removed. The torsional 
load was maintained for a minute or more to allow 

(reverse torque) causes bone failure and the implant 
can be easily removed with minimal trauma.

Plan B. Instead of lower space closure, the anterior 
crossbite can be treated with interproximal reduction 
(IPR) of the mandibular incisors and space closure to 
tip the lower incisors lingually. Simultaneous Class 
III elastics tip the maxillary incisors anteriorly to help 
correct the anterior crossbite (Fig. 9). The drawbacks 
for this approach are compensated (tipped) upper 
and lower incisors as well as compromised (more 
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 █ Fig. 10: Resin bite turbos were bonded on the lower central incisors to open the bite and assist in anterior crossbite correction. 

 █ Fig. 11: Implant fixture removal kit 

 █ Fig. 12: 
Implant removal (extraction) required only 10 minutes, but a sustained mechanical overload in torsion (reverse torque) was required to fracture 
interfacial bone rather than the implant. See text for details. 

time for a shear-type fracture in the interfacial bone. 
A thin layer of bone tissue was on the surface of the 
recovered implant (Fig. 12), which was consistent 
with an intra-osseous failure, i.e. within the primarily 
mineralized bone layer.7 The implant socket (wound) 
was checked 40 minutes later to confirm that there 
was adequate bleeding and clot formation. Follow-
up evaluations of the healing edentulous space was 
performed from 1-7 days after implant removal. The 
site was well healed at 7 days (Fig. 13), and space 
closure commenced. 

1M
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 █ Fig. 14: 
In the third month (3M), low torque brackets were bonded upside down on the lower incisors, and high torque brackets were placed on the 
canines. Early light Class III elastics (blue lines) were applied. See text for details. 

 █ Fig. 13: 
Occlusal intraoral photographs show healing of the alveolus at 40 
minutes, as well as 1-7 days (D). See text for details. 

One month after the start of upper arch treatment 
(3M treatment time), a full fixed appliance was 
installed on the lower arch. Low torque brackets 
were bonded upside down to deliver positive torque 
to the incisors, high torque brackets were placed 
on the canines (Fig. 14), and the initial wire that was 
inserted was a 0.014 NiTi. Early light Class III elastics 
(Parrot 2 oz.) from the U6s to the L3s were used for 
anterior crossbite correction. Three months later (6M 

treatment time), the anterior crossbite was improved 
to an edge-to-edge relationship (Fig. 15), and the 

anterior bite turbos were removed. In the 10th month 
(10M), lingual buttons were bonded on the lower 
first premolars, second molars and third molars, 
respectively. Power chains were applied on both the 
labial and lingual surfaces of the buccal segments to 
close space (Fig. 16), and reactivated once a month. 
Class III elastics were changed to Fox (3.5 oz.). One 
month later (11M treatment time), a reverse curve of 
Spee was bent into the lower arch.

The upper dental midline was moved left by the 
open coil spring (Fig. 17). In the 15th month (15M), 
the anterior crossbite was corrected. Class III elastics 
were changed to Class II elastics on the right side 
for midline correction. In the next month (16M into 

treatment), the upper archwire was expanded, and 
a Class II elastic was added from the LR5 via the 
LR3, and up to the UL1 to reinforce dental midline 
correction. The bracket that was bonded on the 
gold crown of the LL8 failed (Fig. 18). A pre-operative 
cone-beam computed tomography (CBCT) scan was 
taken to evaluate the bone volume of the implant 
site (Fig. 19). The bone volume was sufficient to place 
a 4x9mm implant.

3M

40min 1D

3D 7D
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 █ Fig.19: 
A pre-operative cone-beam computed tomography (CBCT) scan 
shows the bone morphology of the UR4 implant site. 

 █ Fig. 15: 
By the 6th month (6M) of active treatment, the incisors were edge-to-
edge. See text for details. 

 █ Fig. 16: 
In the 10th month, buttons were bonded on the lingual surfaces 
of lower first premolars as well as the third and second molars, 
respectively. Power chains were applied on both buccal and lingual 
sides to close space. See text for details. 

 █ Fig. 17: 
At eleven months (11M), the upper dental midline was moved left 
by the open coil spring. See text for details. 

 █ Fig.18: 
Bonding a bracket on the LL8 gold crown failed, which compromised 
the space closure mechanics. See text for details. 

Implant Placement Procedure

After 25 months of orthodontic treatment, the UR4 
implant was placed. Flap reflection was achieved 
with crestal and sulcular incisions on the buccal 
and palatal sides of adjacent teeth. After the first 
lancer drill, a periapical film was taken, with a 
surgical guide pin to check the long axis of the 
osteotomy and its proximity to the adjacent teeth. 
Following the manufacturer’s recommended drilling 
and expansion procedures, the implant site was 
surgically developed, step by step according to the 
2B-3D rule: 2-mm of buccal bone and 3-mm apical to 
desired margin of the future crown.14,15 A 4S x 9mm 
Astra OsseoSpeedTM (Dentsply Implants, Mannheim, 

Germany) implant fixture was installed. A flared 
healing abutment (5.5mm x H4mm) was screwed 

6M

16x25SS

11M

19M
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 █ Fig. 20: 
The UR4 implants was placed at twenty-seven months (27M) into 
treatment. A series of intraoral photographs and radiographs 
document the procedure. 

 █ Fig. 21: 
At thirty months (30M) into treatment, space closure is in progress for the lower arch (left), and the UR4 implant is healing (center). The 
occluded relationship of the jaws is show on the right. See text for details. 

 █ Fig. 22: 
The UR4 implant prosthesis fabrication procedure is illustrated with 
a series of photographs. See text for details. 

into the implant to form the peri-implant mucosal 
contour. A post-operative periapical radiograph 
documented the final position of the implant with 
its healing abutment (Fig. 20).

Orthodontic Finishing

Correction of anterior crossbite usually requires 
a detailed finishing approach.13,16 Brackets are 
rebonded as  needed to correct  dental  ax is 
inclinations. IPR and space closure may be required 
in either anterior segment, particularly if black 
triangles are a problem.16 The current patient 
required IPR for the upper central incisors to improve 

crown form, interproximal contacts with adjacent 
teeth, and overjet (Fig. 21).

Implant Prosthesis Fabrication

Eight months after the implant was placed, the 
healing abutment was removed. A direct abutment 
width at >2mm of occlusal clearance for PFM 
crown construction was installed in preparation for 
the prosthesis fabrication. Before the impression 
was made, the abutment was torqued twice to 
25-30 N-cm with a torque wrench. After the pick-
up impression, the abutment was covered with 
the Tony cap15 to prevent soft tissue overgrowth. 

27M

30M
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 █ Fig. 24: Post-treatment facial and intraoral photographs 

 █ Fig. 23: 
All final prostheses were secured after appropriate tightness of the 
contact area was confirmed with dental floss. 

All permanent crowns were delivered in the 38th 
month. Marginal integrity was verified with a 
dental explorer (Figs. 22-24). Clear overlay retainers 
were delivered for both arches. The patient was 
instructed to wear the overlays full time for the first 
month and nights only thereafter. 

Treatment Results

The patient was treated to the desired dentofacial 
result as documented in Figs. 23-28. Negative overjet 
was corrected and the concave facial profile was 
improved to an acceptable, straight relationship. The 
ABO Cast-Radiograph Evaluation (CRE) score was 13 
points (Worksheet 2). The major residual problems 
were in the occlusal relationships (7 points) and 
overjet (3 points). The post-treatment panoramic 
radiograph revealed the root of the LR5 was mesially 
inclined (Fig. 26). Superimposed tracings (Fig. 27) 
showed that the mandibular incisors were extruded 
and excessively tipped to the lingual (from 88° to 
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 █ Fig. 25: Post-treatment cephalometric radiograph 

 █ Fig. 26: 
Post-treatment panoramic radiograph. The root of tooth LR5 was 
tilted mesially (yellow line). 

 █ Fig. 27: 
Cephalometric tracings before (black) and after (red) treatment are superimposed on the anterior cranial base (left), maxilla (upper right) and 
mandible (lower right). The lower first molar (6) are substituted by the lower second molar (7) after space closure. See text for details. 

 █ Fig. 28: Post-treatment study models (casts) 

76.5°), molars were substituted with the protracted 
second molars, and the lower lip was retracted. 
There was little change in the maxilla. The patient 
was satisfied with the result.

Discussion

There are no reports in the literature for extracting a 
successful osseointegrated implant for orthodontic 
purposes. Osseointegration is a term coined by Per-

67
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Ingvar Brånemark1-3 that defines the direct structural 
and functional connection between ordered living 
bone and the surface of a load-bearing implant, i.e. 
ankylosis.7 A well integrated implant can support a 
prosthesis and/or serve as orthodontic anchorage.5,6 
An osseointegrated implant cannot be moved with 
an orthodontic load,5,6 so a well integrated fixture 
can interfere with tooth movement.7 The current 
case report presents a minimally invasive approach 
for atraumatic removal of an implant as part of a 
comprehensive treatment plan to correct a severe 
asymmetric malocclusion with anterior crossbite 
(Figs. 1-7). Careful consideration of the physiology 
and biomechanics of osseointegration5-7,11 provided 
the rationale for a relatively atraumatic extraction 
procedure (Fig. 12) that healed well (Fig. 13). The 
bone healing process, prosthetic procedures, 
biomechanics ,  implant fa i lure mechanisms, 
and soft tissue considerations are relevant to 
understanding the achievement and maintenance 
of osseointegration.17-22

Bone Healing Process

After implant insertion, the gap between adjacent 
bone and the implant surface fills with a blood clot 
and healing begins with intramembranous18 or de 
novo17 bone formation. The healing process is a 
sequence of platelet activation, blood clot formation, 
angiogenesis, osteoconduction (osteogenic cell 

recruitment and migration), woven bone formation, 
compaction of woven bone by lamellar bone, and 
eventually secondary remodeling of the primary 
osteons.7,17-22 The expected sequence is:

1.	Wounded bone is covered with a blood clot 
after implantation. Leukocytes and macrophages 
are engaged in the wound-cleansing process. 
Macrophages secrete angiogenic and fibrogenic 
growth factors.17

2.	High concentrat ion of  f ibronect in a l lows 
attachment of fibroblasts. Cells migrate into 
the wound. The coagulum starts to be replaced 
by granulation tissue, and new angiogenesis is 
observed.18-21

3.	Hypoxia attracts macrophages and the stimulated 
vascular endothelial growth factor (VEGF) induces 
detachment of pericytes from the outer walls of 
the vessel (Fig. 29). The pericytes give rise to the 
new endothelial progenitor cells.7-9 These cells 
then proliferate to form hollow capillary buds 
(Fig. 30) and they arrange themselves to form 
tubes which are connected to an existing blood 
vessel. Under VEGF influence, a new vascular 
loop is created so blood can flow through. 
The detached pericytes (osteoprogenitor cells) 
migrate forward along the fibrin networks until 
they reach the bone or implant surface, then 
differentiate into osteoblasts (Fig. 31). The initiation 

 █ Fig. 29: 
Activated pericytes are precursors for osteoblasts. (From Chang et 
al. 8,9) 

67
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 █ Fig. 30: 
Pericytes propagate along the surface of enlarged capillary sprout. 
(From Chang et al. 8,9) 

 █ Fig. 31: 
Angiogenesis and Osteogenesis: pericytes are stimulated by growth 
factors to migrate away from blood vessels and differentiate into 
osteoblasts. Some of the osteoblasts become osteocytes. See text for 
details. 

of platelet activation results in osteogenic cell 
recruitment and migration to the implant surface 
(osteoconduction).8,9 Woven (immature) bone 
appears in the mesenchymal tissues.7

4.	New bone formation begins with the secretion 
of a collagen matrix by osteoblasts. This matrix 
is subsequently mineralized by hydroxyapatite.7 
Then nanometer-sized uniaxial ly oriented 
hydroxyapatite crystal plates (foot plates) are 
formed within the collagen fibers. Woven bone 
formation increases, surrounding the implant.17-21 

5.	The immature woven bone is replaced with 
mature bone via a remodeling process that 
produces only lamellar bone.7 The initial woven 
bone is oriented parallel to the titanium surface 
in the grooves of the threads. The subsequent 
lamellar bone forms on the macro-threads, except 
at the tip of each thread which is a stress riser.11

Bone-Implant Interface

The cement line (Fig. 32) along the bone interface 
of an endosseous implant is required to attach new 
bone. In effect, the surface of a titanium implant is 
viewed as old bone from a physiologic perspective.7 
Cement lines separate old from new bone at all 
remodeling sites.7,24 Osborn and Newesley20 describe 
two distinct phenomena for bone formation at 
the bone/implant interface: distance and contact 
osteogenesis. In distance osteogenesis, new bone 
is formed on the surfaces of old bone in the peri-
implant site, not directly on the implant itself 
but on the surface approaching it. In contact 
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Osteogenesis
implant blood clotbone matrix

A B

cement line

bone matrix

osteogenesis, new bone forms first on the implant 
surface where no bone is present. The implant 
surface must be colonized by bone cells before 
bone matrix formation can begin. De novo bone 
formation, as described by Davies,17 begins with 
bone matrix secreted by osteoblasts differentiated 
from local osteogenic cells.7-9 The osteogenic cells 
reach the implant surface via fibrin before initiating 
extracellular matrix synthesis. The osteoblasts secrete 
a thin layer of collagen-free organic matrix, cement 
substance, directly on the implant surface before 
new bone is attached.7,19 Two non-collagenous bone 
proteins, osteopontin and sialoprotein, are present 
in the initial organic phase. Calcium phosphate 
nucleation is followed by crystal growth and the 
initiation of collagen fiber assembly. This collagen 
compartment of bone will be separated from the 
underlying substratum by the collagen-free calcified 
tissue layer (cement line).19 Distance osteogenesis 
is defined as bone formation approximating the 

implant surface while contact osteogenesis is bone 
apposition along the implant surface.18 

The matrix secreted by osteoblasts is mineralized 
and becomes  bone t i s sue .  The  embedded 
osteoblasts turn into osteocytes or die (Fig. 32). 
Bone matrix mineralizes so bone tissue has no 
capacity for inherent expansion (“grow”).7 The 
continued growth of bone away from the implant 
surface is due to continued recruitment and 
migration of osteogenic cells,8,9 processes which 
are deemed “osteoconduction.” The combination 
of osteoconduction and de novo bone formation 
results in contact osteogenesis.12 

The cement line was first described for Haverian 
systems by von Ebner in 1875.7,19 It demarcates old 
from new bone (Fig. 33). Cement lines are composed 
of an afibrillar, collagen-free, but mineralized 
interfacial matrix is laid down between secondary 

 █ Fig. 32: 
Contact osteogenesis (A) and distance osteogenesis (B) are related to implant healing. The drawing is after Davies.17 See text for details.
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Lacuna	 Cement line Haversian canal 

 █ Fig. 33: 
Haversian system: an osteon in cortical bone has lacuna that 
contain osteocytes and a peripheral cement line. See text for details. 

osteons and pre-existing bone.7-24 Although its 
thickness and appearance vary, this zone forms on 
the implant surface. More recent high resolution 
immunocytochemical studies 25 demonstrate 
that the electron-dense interfacial layer is rich in 
noncollagenous proteins, such as osteopontin (OPN) 
and bone sialoprotein (BSP) which are believed to 
play roles in cell adhesion and binding of minerals.22 
As reported by Carter and Hayes,24 mechanical 
failure of normal bone frequently occurs at cement 
lines, so they are generally considered a relatively 
weak area within cortical bone.25 Assuming the 
afibrillar mineralized cement line is similar to cortical 
bone, the strength is about 7.31 MPa for a small 
hole in the supporting plate. However, a test more 
relevant to osseointegration failure is a large hole 
in the supporting plate. Under the latter conditions, 
the strength of the cement line is about 74 MPa, 
which approximates the strength of bone lamellae.25 
Mechanical testing of a variety of implanted 

biomaterials confirms that the toughness of the 
bone-implant interface is significantly inferior to the 
intrinsic strength of supporting bone.29 For natural 
bone, the shear strength is about 68 MPa and the 
tensile strength is about 100-105 MPa according 
to Cowin et al. (1983).26 In 1997, Edwards et al.27 
reported tensile strengths for a bone formed on a 
smooth hydroxyapatite interface as 0.15 ± 0.11 MPa 
at 55 days and 0.85 ± 0.55 MPa at 88 days in a rabbit 
tibial model. These relatively low strengths for bone 
attachment to a smooth surface suggest that internal 
strength of a bone and implant interface strength 
primarily reflects a 3D mechanical interlocking 
of living and dead materials. In all of the studies 
reviewed, the strength of interfacial bone is less 
than the strength of the fully mineralized supporting 
bone. When an implant is loaded in torsion in the 
direction to unscrew the fixture (counterclockwise), 
the cement line attaching the bone to the implant 
may fail. However, it is a very thin (1-5µm) layer,25 so a 
cement line failure may not result in loosening of an 
implant because of the overall irregularity of a screw-
form implant surface. Furthermore, the thin layer 
of bone on the recovered implant (Fig. 12) suggests 
the failure was within interfacial bone (intra-osseous 

fracture), not at the cement line. Fragility of the 
cement line is only part of the unique physiology for 
bone support of implants. The strength of lamellar 
bone within 1mm of the implant surface must also 
be considered.28-34 

Interfacial Layer of Partially Mineralized Bone

An osseointegrated bone-implant interface has 
a layer of rapidly remodeling bone within about 
1mm of the fixture surface. 28-30 This partial ly 



JDO 58  CASE REPORT

83

Simplified Removal of  an Osseointegrated Implant to Correct Anterior Crossbite   JDO 58

 █ Fig. 34: 
Implant Failure: micromotion disrupt the newly formed healing 
bone tissue and results in fibrous encapsulation. See text for details. 

mineral ized bone layer at  the interface has 
less strength compared to the supporting fully 
mineralized bone.35 A sustained torsional load in a 
counterclockwise direction is expected to result in 
shear failure of interfacial bone, and loosening of 
the implant with no damage to surrounding tissue. 
There is a mismatch in the modulus of elasticity at 
the titanium-bone interface because titanium is 
about 10x stiffer than cortical bone.7,30-34 Bending and 
flexure of dissimilar structures, such as the implant 
and supporting bone, creates surface shear that 
drives a high rate of bone remodeling within about 
1mm of the implant interface.7,33,34 The interfacial 
bone turns over completely several times per year so 
there is inadequate time for it to undergo secondary 
mineralization.7,29-31 Bone strength is directly related 
to the mineral content.35 Thus the 1mm layer of 
primarily mineralized bone at the implant interface 
has less strength than the metal implant or the 
fully mineralized bone supporting it.33,34 In effect, 
the primarily mineralized bone is a compliant layer 
between rigid materials (implant, fully mineralized 

bone )  which is analogous to the periodontal 
ligament.31 The cushioning effect of an intermediate 
relatively compliant layer may be a requirement for 
anchoring a rigid material like titanium in living bone.

Fibrous Capsule

When an implant remains stable in relation to 
supporting bone, osseous integration occurs 
along the implant surface. Unfavorable mechanical 
conditions such as micromotion, premature 
loading, and trauma cause motion between the 
implant and supporting bone that disrupts the 
osteogenic reaction, which in turn results in a fibrous 

encapsulation of scar-like fibrous connective tissue 
(Fig. 34). Szmukler-Moncler36 concluded that about 
100 µm of micromotion disrupts the fibrin network 
and new vasculature that is critical for a normal 
bone healing process. The disturbed mesenchymal 
stem cells divert from the bone pathway and 
differentiate into fibroblasts that produce a fibrous 
capsule (scar tissue). Prior to osseointegration, 
fibrous encapsulation of an implant was considered 
a “pseudo-periodontium,” but the biomechanics 
and physiologic integrity of the supporting tissues 
was never established. Brånemark et al.1-3 clearly 
confirmed that fibrous encapsulation of an implant 
is an integration failure: subsequently, the entire 
dental implant field has accepted that standard.

Inflammation

Inflammatory destruction of soft tissues supporting 
dental implants is termed mucositis and peri-
implantitis.37 Mucositis is a bacteria-induced, 
reversible inflammatory process affecting peri-
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 █ Fig. 35: 
The probing depth was 4mm. There was no soft tissue reddening or 
swelling. 

 █ Fig. 36: 
There was a radiolucent shadow (crevice) around the neck of the 
implant, which is consistent with the slight cratering morphology 
that is typical of successful ISP in occlusal function. There was no 
crestal bone loss nor mobility. The LL6 ISP was a healthy implant. 
See text for details. 

implant soft tissue. The symptoms are reddening, 
swelling, and bleeding on periodontal probing, that 
occurs prior to radiographic bone loss. In contrast, 
peri-implantitis is a progressive, irreversible disease 
of supporting tissues that is manifested as increased 
bone resorption, decreased osseointegration, 
periodontal pockets >5mm, and purulence.38

None of the implant failure criteria reviewed (bone 

loss, fibrous encapsulation, mucositis or peri-implantitis) 
applied to the ISP restoring the LL6 that was 
removed for orthodontic purposes. The periodontal 
probing depth was <4mm (Fig. 35) and there was 
no radiographic evidence of bone loss (Fig. 36). A 
radiolucency around the neck of the implant is 
consistent with a modest cratering of supporting 
bone, which is normal for functionally loaded 
implants. Neither crestal bone loss nor implant 
mobility was evident. The relatively simple torsional 
overload method for atraumatic implant removal 
exploits the principles of bone physiology and 
biomechanics associated with osseointegration.

Conclusions

There are three features at bone to implant interface: 
1) cement line (osseointegration), 2) fibrous capsule 
(fibrointegration), and 3) inflammation tissue (peri-

implantitis). Each of them is an intrinsically weak area. 
An implant that can be screwed in can therefore 
be screwed out, as long as it can be firmly secured 
to the removal instrument. The three keys to the 
successful outcome of this treatment are: 1) a correct 
diagnosis and treatment plan, 2) an atraumatic 
removal  of  the implant ,  and 3)  an accurate 
mechanism to retract the mandibular dentition and 
close space. 

Fig. 37 documents the current condition of the 
patient around 3 years and 7 months post-treatment.
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██ Table 2: Archwire sequence chart 

Archwire Sequence Chart Clinicians: Dr. Chris Chang
Patient:  Mr. Chen

Maxillary Archwire

Mandibular Archwire

Elastics

START

FINISH

0M 5M 10M 15M 20M 25M

.014 CuNiTi.014 CuNiTi

.014 x .025  CuNiTi

.017 x .025TMA

.016 x .025 Stainless Steel 

.017 x .025 TMA

.016 x .025 SS 

.014 x .025  CuNiTi

.016  SS rebond

.016 x .025 SS  L3-U6 Parrot 2 oz

 L3-U6 Fox 3.5 oz

.014 CuNiTi

30M

Right L7,6-U3 Fox 3.5 oz

Right L7,6-U3+L6,3-Left U1 hook Fox 3.5 oz

Right L7,6-U3; Left L6,5-U3Fox 3.5 oz

.014 x .025  CuNiTi  

Right L7,6-U3 Fox 3.5 oz

.014 x .025  CuNiTi rebond

.017 x .025TMA

 █ Fig. 37: Facial and intraoral photographs at 3Y7M follow-up
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0

2

DISCREPANCY INDEX WORKSHEET

(Rev. 9/22/08)

OVERJET

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

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

OVERBITE

0 Ð 3 mm.   = 0 pts.
3.1 Ð 5 mm.   = 2 pts.
5.1 Ð 7 mm.   = 3 pts.
Impinging (100%) = 5 pts. 

      

ANTERIOR OPEN BITE

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

then 1 pt. per additional full mm. per tooth 

LATERAL OPEN BITE

2 pts. per mm. per tooth 

CROWDING (only one arch)

1 Ð 3 mm.  = 1 pt.
3.1 Ð 5 mm.  = 2 pts.
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5-year-old implant removal

3

Lip line : Low (0 pt), Medium (1 pt), High (2 pts) =  
Gingival biotype : Low-scalloped, thick (0 pt), Medium-scalloped, medium-thick 
(1 pt), High-scalloped, thin (2 pts) =  
Shape of tooth crowns : Rectangular (0 pt), Triangular (2 pts) =  
Bone level at adjacent teeth : ≦ 5 mm to contact point (0 pt), 5.5 to 6.5 mm 
to contact point (1 pt), ≧ 7mm to contact point (2 pts) =  
Bone anatomy of alveolar crest : H&V sufficient (0 pt), Deficient H, allow 
simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or 

Both H&V (3 pts) =  
Soft tissue anatomy : Intact (0 pt), Defective ( 2 pts) =  
Infection at implant site : None (0 pt), Chronic (1 pt), Acute( 2 pts) =  

IMPLANT SITE

Discrepancy Index Worksheet
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IBOI Pink & White Esthetic Score
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1. M & D Papillae 0 1 2

2. Keratinized Gingiva 0 1 2

3. Curvature of Gingival Margin 0 1 2

4. Level of Gingival Margin 0 1 2

5. Root Convexity ( Torque ) 0 1 2

6. Scar Formation 0 1 2

1. Midline 0 1 2

2. Incisor Curve 0 1 2

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

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

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

6. Tooth to Tooth Proportion 0 1 2
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Total = 3
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時間：週四全天（9 am - 5 pm），每月一次。
地點：金牛頓藝術科技（新竹市建中一路 25 號 2 樓）

Practice: Editing patient photo records 
  (use own data); Morph   

Practice: Demo case report  

Practice: Case report

Practice: Clinical photography   

Module 3 - 6/4
1. Damon diagnosis & fine-tuning
2. Checklist for finishing
3. Case consultation & discussion

Module 4 - 7/2 
1. Excellent finishing & case report demo
2. Retention & relapse: case demo
3. Case consultation & discussion     
4. Hands-on: Presentation demo   

Module 5 - 8/20
1. Orthodontic biomechanics & diagnostic analysis
2. Soft & hard tissue diagnostic analysis 
3. Children & adult orthodontics and diagnostic analysis              
4. Case consultation & discussion   Special lecture: 1:00-2:30 pm

Chairside observation - （TBA）
Chairside observation & clinic management   

Computer training (Mac): 1:00 - 2:30 pm

 Damon2020

Module 6 - 9/24
1. Crowding: Extraction vs. Non-extraction
2. Upper impaction
3. Lower impaction
4. Case consultation & discussion

 Literature: Interdisciplinary approach

Module 7 - 10/15
1. Missing teeth: Anterior vs. Posterior
2. Crossbite: Anterior vs. Posterior
3. Case consultation & discussion
Literature: Modfied VISTA

Literature: Modified 2X4 appliance in ortho treatment

Literature: Early orthodontic treatment

Literature: Aligner orthdontics

Module 8 - 11/19
1. Open bite- High angle & Deep bite - Low angle
2. ABO DI, CRE workshop
3. Case consultation & discussion

 Module 9 - 12/17
1. Gummy smile and canting
2. Esthetic finishing(transposition)
3. Case consultation & discussion

Module 10 - 2021/1/7
1. Implant-ortho combined treatment
2. Interdisciplinary treatment-adult complex cases
3. Case consultation & discussion

Practice: Clinical photography

Practice: Ceph tracing;       

Module 1: Hands-on - 4/23, 5/7（擇一） 
1. Selecting your ideal first case
2. Bonding position  
3. Bonding + BT + Ceph tracing
4. TADs + space closing + hook + spring
5. Finishing bending & fixed retainer   

Module 2 - 5/21
1. Four stages of efficient orthodontic treatment
2. Simple and effective anchorage system
3. Extraction vs. Non-extraction analysis
4. Case consultation & discussion

湧傑 Yong Chieh報名專線

02-27788315 #122 04-23058915 07-2260030

Master
Program in Hsinchu

Filing patient photo records (template)

費用含課程視訊、iPad、課程電子書、模型與材料。

北區 楊文君 中區 張馨云 
(本文宣品僅供牙科診所及醫師參考，禁止張貼或擺置於公眾可瀏覽及取閱之處)

南區 蔡淑玲

全新的 2020 貝多芬高效 Damon 矯正大師系列課程是由國際知名講師張慧男醫師親自規
劃及授課，課程特色強調由臨床病例帶動診斷、分析、治療計畫擬定與執行技巧。此外
，透過數位影片反覆觀看，課堂助教協助操作，以及診間臨床見習，讓學員在短時間
能快速上手，感染「熱愛矯正學，熱愛學矯正」的熱情。
名額有限，一年僅有一次機會在台完整體驗 Damon 矯正大師課程，錯過只能等明年囉！

一年一度
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Mechanics and Clinical Significance for Mini-
Screws in Four-Bicuspid Extraction Aligner Cases

Abstract 
When treating extraction cases with clear aligner therapy, root paralleling during space closure has been inconsistently. Even the 
G6 (Align Technology, Inc., San Jose, CA, USA) solution does not guarantee highly predictable tooth movement. Anchorage loss and 
unwanted side effects are still encountered. The aim of the present article is to propose a mini-screw gold standard of care for patients 
who demand inconspicuous aligner therapy involving extraction of four first premolars. (J Digital Orthod 2020;58:94-98)

Despite the fact that Invisalign® G6 has been launched to improve the management in patients requiring 
extraction of four first premolars,1,2 the actual clinical outcome may be less than satisfactory in some 
circumstances. Dai et al.3 have reported the differences between predicted and achieved tooth movement 
(DPATM) of maxillary first molars and central incisors in first premolar extraction cases treated with 
Invisalign®. To be more specific, first molars on average tipped mesially by 5.3˚ and moved mesially 3.16mm 
even if they were specified to be stable. Because of posterior anchorage loss, the central incisors were tipped 
lingually, retracted less, and extruded more compared to predictions.3 The consequence was similar to the 
torque play between rectangular archwires and bracket slots, a phenomenon referred to as the bowing 
effect. Fig. 1 demonstrates the difference between one of our cases and Dai et al.’s3 study results. This 
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Founder, Beethoven Orthodontic Center

Publisher, Journal of Digital Orthodontics (Center) 

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

 █ Fig. 1: 
A comparison of maxillary superimposed tracings of pre- and post-treatment (blue and orange, respectively) records a bimaxillary 
protrusion case that underwent four bicuspid extractions and clear aligner therapy. Dai et al.’s3 study results (green) tested G6 performance 
in extraction cases.
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patient presented with bimaxillary protrusion, gummy smile tendency, and mild crowding in both arches. 
A treatment approach involving extraction of the four first premolars, followed by Invisalign® treatment in 
conjunction with OrthoBoneScrew® (OBS) (iNewton, Ltd., Hsinchu, Taiwan) anchorage system, was chosen (Fig. 2).

The post-treatment results show excessive mesial tipping of the first molar, rather than the expected and 
vertical movement (intrusion) that was expected due to the inherent intrusive mechanics of mini-screws.5 
Initial crowding may explain the tilting molar, since it had been found to have an inverse correlation with 

 █ Fig. 2: 
The force system is diagrammed for the IZC and incisal mini-screws. Based on the presumed center of resistance (CR, red circle with a cross) 
for the maxillary arch, the elastics from the IZC screws to the cuspid precision cut has distal and vertical components (yellow arrows) that 
produce a clockwise moment around the CR (curved yellow arrow). The incisal screws anchor an intrusive force (green arrow) that create a 
counterclockwise moment (curved green arrow) tending to flare the maxillary incisors. The presumed resultant for overall applied loads is the 
blue arrow.
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DPATM relative to anchorage loss.3,6 As for the central 
incisor, the amount of retraction and intrusion was 
obvious, because it was a good use of the extraction 
spaces, but also prevented posterior open bite. 
Posterior open bite can be a common side effect in 
aligner treatment if there is premature contact in the 
anteriors.7 Furthermore, the angulation of the central 
incisor was better controlled in this case with the 
help of the mini-screws.

F ig .  2  demonstrates  the proper  mini-screw 
positioning and mechanics plan for aligners. Two 
2mm x 12mm stainless steel (SS) mini-screws were 
installed bilaterally in the infra-zygomatic crest (IZC) 
extra-alveolar (E-A) area, and two 1.5mm x 8mm SS 
mini-screws were inserted in the maxillary anterior 
inter-radicular region. These mini-screws were 
placed when the tenth aligner was delivered. 3.5oz 
elastics (Chipmunk and Fox, Ormco, Glendora, CA) 
were specified to activate the aligners (Fig. 3).

This four-mini-screw setup appears to be similar to 
the strategy for gummy smile in fixed appliances.8 
However, the IZC and incisal mini-screws serve 
different purposes. The aligners themselves can 
provide advantages with regard to the efficiency in 
mild-to-moderate cases,9 but cannot offer an ideal 
force system for all types of tooth movement. When 
treating extraction cases, root paralleling during 
space closure after extraction has been found to 
be challenging.10 Even the G6 protocol along with 
SmartStage®2 does not guarantee highly predictable 

tooth movement. Anchorage loss and unwanted 
side effects are still encountered. 

Thus, prevention is better than cure. On the one 
hand, the IZC E-A mini-screws literally maximize 
the posterior anchorage, allowing practitioners 
to design simultaneous retraction from canine to 
canine. On the other hand, the incisal mini-screws 
aim to compensate the anterior dumping tendency, 
minimizing the side effect and encouraging 
bodily movement during retraction. Furthermore, 
the presumed resultant for all applied loads is 
likely to impact the entire maxillary arch with 
backward and upward movement. This mechano-
therapy can change the occlusal plane, leading to 
counterclockwise rotation of the chin point. Thus, the 
OBS anchorage11 system is of the utmost importance 
in expressing the full potential of aligners.

 █ Fig. 3: 
The illustration of the combined use of application with clear aligner 
therapy, mini-screws and elastics. The incisal screws and IZC screws 
served different purposes for preventing unwanted movements .
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Mini-screws are a stable anchorage system that 
can withstand approximately 400g of orthodontic 
force,12 which is more than adequate for clear aligner 
therapy. The failure rates for IZC E-A screws and 
incisal screws to support fixed appliances are 6.3%13 
and 7.2%,14 respectively, and failure may be less 
frequent with aligners because the force applied is 
lower and intermittent. Further studies on this issue 
are expected.

With regard to the envelope of discrepancy,15 
Invisalign® has its own tooth movement assessment 

overview which provides guidance for programming 
substantial tooth movement into the ClinCheck® 
(Align Technology, Inc., San Jose, CA, USA) treatment 
plan, along with the skills that may be needed for 
the treatment (Fig. 4).16

Fixed appliances and clear aligners are simply tools. 
When and how to use them properly is left to the 
practitioners’ discretion. In the meantime, mini-
screws have the ability to expand the envelope of 
discrepancy for both appliances.

 █ Fig. 4: 
The anteroposterior and vertical millimetric range of treatment possibilities in orthodontics can be expressed as an envelope of discrepancy. 
The different colored zones describe the range of potential tooth movement with fixed appliances. The arrows indicate the direction of 
movement in the diagram. The reason the green zone is shown in “fuzzy” fashion is that there is only sufficiently reliable data to make estimates 
at this point.15 The blue dots indicate moderate treatment with variable predictability in clear aligner therapy, while black dots indicate more 
complex treatment with less predictability which often requires additional orthodontic techniques as they are more challenging to achieve 
with the use of aligners alone. Very close monitoring is recommended.16 The burgundy dots are estimated points, representing the expansion of 
the envelope of discrepancy for aligners.
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Conclusions

Without mini-screws, it is hard to deliver ideal 
mechanics for patients who demand inconspicuous 
aligner therapy for treatment involving extraction 
of four first premolars. This article explains the 
characteristics of mechanism, and emphasizes the 
clinical significance of mini-screws in conjunction 
with Invisalign®. Further studies will result in robust 
clinical recommendations.
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Feedback from the World

Hi Chris, thank you for participating in the meeting. Based on the 
poll, you are the lecturer that the attendees enjoyed the most. 
Congratulations - that is really quite an accomplishment!

Dr. Greg J. Huang,
2020 AAO Mid-Winter Meeting

Chris, you are such a pleasure. It is fun for an old worn out man 
like me to be around enthusiasm. You personify enthusiasm. 
I am in awe of all the enthusiasm you share with others. You 
make our specialty better. I am proud of you and I thank you for 
all you do for so many. You and Shu-Fen travel the world for our 
specialty - with a smile that you freely give to others. You are 
special.

Dr. James Vaden,
2020 AAO Mid-Winter Meeting
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Dr. Chris Chang is one of the creators and 
“fathers” of the sophisticated system of 
anchorage using extra-alveolar screws in 
orthodontics. He has definitely modified 
the way we think today in the resolution 
of orthodontic problems in a rational and 
simple way. The phrase “It is easy. Believe 
me!” as he presented had never been 
so true. Orthodontics will never be the 
same after the introduction of this type of 
skeletal anchorage. It is a great honor for 
me to meet that living legend, Dr. Chang. 
Thank you.

Dear Dr. Chris Chang, I feel that words are not enough to express the gratitude I feel for what 
you have done for me. Thank you for the invaluable knowledge and experience that you share. 
For the precious time I had a chance to spend with you and your family, for the incredible 
hospitality and care. You are an amazing person in the best sense of the word. It was truly 
unforgettable time! To be honest, before I couldn’t even dream about it!

Dr. Fatih Kahraman,
Two-day lectures organized by Medikodental, Turkey

Dr. Ivan Vengerenko,
2019 Damon Master Program

Thanks to madam Shu Fen Kao, Dr. 
Joshua Lin and dearest Dr. Kim Lin for 
their precious time they dedicated to 
me. Thank you to Michelle and thanks 
to all the amazing people who made it 
possible.



104

JDO 58   FEEDBACK FROM THE WORLD

胡璐璐 医师 
精修班视讯旁听

不能出门，去不了台湾，也没有关系。网络飞
架南北，天堑变通途。感谢高老师张老师给我
们创造条件学习、充实自己。

潘超 医师 
精修班视讯旁听

今天远程参加了台湾张慧男老师的精修课，收获颇丰：以前
觉得 3D level arm的圈圈是随意弯的只是增加弓丝弹性，今
天才学习到这上面也要考虑到胡克定律的，隐适美关闭大空
间之前用片段弓 5个月可以节省太多时间，还有好几个点 ......

总之一个充实又有收获的上午太开心，太感激老师们。

林琳 医师 
精修班视讯旁听

张老师台湾精修班今天早上九点开始。高老师考虑到
我们国内的疫情，特地升级设备开放了五十个旁听名
额给正畸班的学员，并在一周前把学习相关的论文也
发给了我们。张老师说，你们不能上班就做你们在家
可以做的事情，在家也要好好充实自己，不要被环境
所影响。
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主題：垂直前庭切線骨膜下隧道法

課程時間：09:00～16:00

Dr. Homa Zadeh 在 2011 年發表 VISTA，更簡單有效率的處理
牙齦萎縮的問題，張慧男醫師跟著 Dr. Homa 老師學習後更改
良為 modiÞed VISTA 並廣泛應⽤在矯正與科技合作的案例，同
時將成果發表在期刊與美國矯正年會中得到國際的肯定，我們

利⽤案例⼀步步解析如何應⽤ VISTA 來處理各類的問題。

ModiÞed VISTA: Crosslink between ortho., perio. and implant

課程⼈數僅限 20 ⼈，報名請趁早喔！
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2020-21 Finishing XI 
2020
Class 1 - May 12-15 cancelled  

上課地點：新竹市建中一路25號2樓（金牛頓藝術科技）

Class 2 - Dec 08-11

2021
Class 1 - May 18-21  Class 2 - Dec 07-10

The Beethoven Damon Master Program, 
created by Dr. Chris Chang, is a two-year 
clinical program. Its hands-on orientat ion 
features case study-based diagnosis, 
analysis, treatment planning andresult 
evaluation. Combining in-class teaching 
assistants, after-class video review and 
chair-side observation, participants will 
learn to master the essential tips of the 
Damon System.

Damon Master
(Thu) 9:00-5:00 中文授課

中文授課 English Class

International Workshop
(Digital Orthodontics, OBS & VISTA)

The workshop provides a 2.5 day, advanced 
hands-on program to experienced Damon 
users. The program includes world-class 
lectures, model and surgical hands-on 
workshops and clinical observation on 
patient care and clinic management.

Critically reviewing classical literature 
and contemporary papers and applying 
lessons learned to clinical work; utilising 
ABO's DI and CRE standards to turning 
excellent finishing into attainable goals.

Excellent Finishing
(Tue) 9:00-12:00

0M 7M
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overjet 12mm

張慧男 博士
新竹貝多芬齒顎矯正中心負責人

中華民國齒顎矯正專科醫師

美國齒顎矯正專科醫師學院院士（ABO）
美國印地安那普渡大學齒顎矯正研究所博士

美國 Angle 學會會員

+886-3-573-5676 #218 Annie

2F, No. 25, Jianzhong 1st Rd., Hsinchu City, Taiwan (Newton’s A)

course@newtonsa.com.tw
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全新的貝多芬高效 Damon 矯正大師系

列課程是由國際知名講師張慧男醫師

親自規劃及授課，課程特色強調由臨床

病例帶動診斷、分析、治療計畫擬定

與執行技巧。此外，透過數位影片反

覆觀看，課堂助教協助操作，以及診

間臨床見習，讓學員在短時間能快速

上手，感染「熱愛矯正學，熱愛學矯

正」的熱情。
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Damon + .014 Cu NiTi Damon Clear

(本文宣品僅供牙科診所及醫師參考，禁止張貼或擺置於公眾可瀏覽及取閱之處)

湧傑 Yong Chieh
報名專線

02-27788315 #122 04-23058915 07-2260030

北區 楊文君 中區 張馨云 南區 蔡淑玲

每次上課請依最新一期 JDO 公告為主

Module 1 - 9/24 Module 4 - 12/17

Module 3 - 6/4

Module 4 - 7/2
Module 5 - 8/20
Module 6 - 6/19-20（擇一）

Module 1 - 4/23
Module 2 - 5/21 

Module 3 - 10/22
Module 4 - 11/12
Module 5 - 12/10

Module 1 - 8/27
Module 2 - 9/10  

Module 8 3/10
Module 9 4/13
Module 10 -
Module 11 -

5/19
6/16

Module 6 1/14/20Õ-
-
-
-

Module 7 2/25 

Module 2 - 10/15
Module 3 - 11/19

Module 5 - 1/7/21Õ 

Year 1  2020

Year 2  2020-21

Finishing XI 
2020
Class 1 - May 12-15  

上課地點：新竹市建中一路25號2樓（金牛頓藝術科技）

Class 2 - Dec 08-11

2021
Class 1 - May 18-21  Class 2 - Dec 07-10

The Beethoven Damon Master Program, 
created by Dr. Chris Chang, is a two-year 
clinical program. Its hands-on orientat ion 
features case study-based diagnosis, 
analysis, treatment planning andresult 
evaluation. Combining in-class teaching 
assistants, after-class video review and 
chair-side observation, participants will 
learn to master the essential tips of the 
Damon System.

Damon Master
(Thu) 9:00-5:00 中文授課

中文授課 English Class

International Workshop
(Digital Orthodontics, OBS & VISTA)

The workshop provides a 2.5 day, advanced 
hands-on program to experienced Damon 
users. The program includes world-class 
lectures, model and surgical hands-on 
workshops and clinical observation on 
patient care and clinic management.

Critically reviewing classical literature 
and contemporary papers and applying 
lessons learned to clinical work; utilising 
ABO's DI and CRE standards to turning 
excellent finishing into attainable goals.

Excellent Finishing
(Tue) 9:00-12:00
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Damon + Bite Turbo +
Early Light Short Elastic

overjet 12mm

張慧男 博士
新竹貝多芬齒顎矯正中心負責人

中華民國齒顎矯正專科醫師

美國齒顎矯正專科醫師學院院士（ABO）
美國印地安那普渡大學齒顎矯正研究所博士

美國 Angle 學會會員

+886-3-573-5676 #218 Annie

2F, No. 25, Jianzhong 1st Rd., Hsinchu City, Taiwan (Newton’s A)

course@newtonsa.com.tw

2014 年 Dr. Huwais 發明 Densah¨ Bur，應⽤ OsseodensiÞcation ⾃體骨緻密
術的觀念，經由特殊設計的 Bur，在鑽骨的同時，利⽤反向切削與⽔壓動⼒，
保留骨屑，並將骨屑往兩側的骨⼩樑間隙推擠，使植體周圍的骨質更加緻密；

同時也利⽤骨頭本⾝的彈性體特性，使切削下的骨屑在骨頭回彈時，填入植體

螺紋間隙，增加植體和骨頭的接觸⾯積比例，幫助癒合。此外，Densah¨ Bur 
也可運⽤在⿒脊擴張與上顎竇增⾼術，是您臨床有利的幫⼿。


2019 年 10 ⽉，Dr. Huwais 本⼈來台灣授課，講師邱上珍醫師參與其中。這次
課程邱醫師將清楚闡釋 Dr. Huwais 上課的重點，並分享她個⼈的使⽤經驗。下
午的 Hand-on 課程，將讓您實際體驗 Densah¨ Bur 的魅⼒，並了解操作的細
節。有興趣的醫師千萬不要錯過！

2020/11/27（五）

邱上珍 醫師

聯絡⼈: 3a Amy

連絡電話: 03-2209722#20 (8:30-17:30)

官⽅LINE ID: @3aonline  

報
名
資
訊

ATM轉帳
⽟⼭銀⾏(808)-南桃園分⾏
帳號: 0842940022756
⼾名: 三業股份有限公司

匯
款
資
訊

課程時間：11/27  09:00～16:00 

主題：OsseodensiÞcation and Densah Bur 的臨床運⽤

課程⼈數僅限 20 ⼈，報名請趁早喔！



Dr. Chris Chang’s lecture organized by Medikodental in Istanbul, Turkey 
in January 2020. The lecture reached over 300 attendees, the largest in 
record over the years!

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

Dr. John JJ Lin, Taipei, Taiwan

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

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

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

Dr. Don Drake, South Dakota, USA

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

Dr. Ron Bellohusen, New York, USA

This method of learning is quantum leap forward. My students at Oklahoma University will benefit greatly from Chris 
Chang's genius. 

Dr. Mike Steffen, Oklahoma, USA

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

“Dr. Chang's technique is absolutely amazing and cutting-edge. Anybody who wants to be a top-tiered orthodontist 
MUST incorporate Dr. Chris Chang's technique into his/her practice.”

Dr. Robert S Chen, California, USA

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

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

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

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

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

New Release!
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