Congenital Absence and Microdontia of Second Premolars:
Orthodontics, Implants and Prosthetic Dentistry
Drs. Linda Tseng, Chris Chang & W. Eugene Roberts

Space Closure for Congenitally Missing Upper Second
Premolars with Molar Protraction Through the Floor
of the Maxillary Sinus
Drs. Chia Wei Liu, Chris Chang & W. Eugene Roberts

Severe Gummy Smile, Class II with 8mm Crowding Treated with
Invisalign and Miniscrews
Dr. Diego Peydro Herrero

Conservative Restoration of Interproximal Caries
During Active Orthodontic Treatment

I J OI
International Journal of
Orthodontics & Implantology

Vol. 43 July 1, 2016

Drs. Sheau Ling Lin, Chris Chang & W. Eugene Roberts

The 25th Beethoven international workshop, April 26-28, 2016. Participants took photos with Drs. John Lin (center) and Chris Chang
(ﬁrst row, left).

International Journal of Orthodontics & Implantology is an experience sharing magazine for worldwide orthodontists and
Implantologists. Download it at http://iaoi.pro.
《僅供牙科專業人士參閱》

EDITORIAL IJOI 43
Number One Profession
I recently read in an AJO-DO editorial, that Orthodontics is now ranked as the No. 1 job
in America. This was deduced from the following seven criteria: median salary, employment
rate, 10 year growth volume, 10 year growth percentage, future job prospects, stress levels
and work-life balance. Orthodontists are usually able to plan and work at their own pace
and also enjoy great satisfaction from their craftsmanship and great feedback from their
customers.
From my humble “country boy” background to be a member of the elite No. 1 profession,
how lucky I am!!
As many of you know, my career has also taken on an extra dimension, speaking and
teaching about Orthodontics, which I now feel even more honoured to do, as it is the No. 1
profession!
Earlier this year I was delighted to have been one of the key speakers at the AAO in front
of a 3,000+ full house in the biggest auditorium, which, according to a young doctor, was
the only time that the auditorium was full during this 4 day event. The feedback has been
great; Dr. Lee Graber publicly commented that in the past his highest mark for excellent
speakers was A+, however this year he'd give Chris Chang A+++. Dr. Larry White wrote an
email to me saying that "in the 50 years of presentations at the AAO, I've never seen such
adoration (by the audience)". Dr. Tom Mulligan wrote: "The crowd was so large there was
simply no way I could make my way through in order to say “hello” and “thank you” for your
great presentation".
I look forward to being a regular key speaker at this event for many years to come
and hope that I can inspire the younger generation of Orthodontists to also join me in
advancing the No. 1 profession.
Of course, all this would have not been possible without the great support of my family,
my mentor Dr. Eugene Roberts, as well as countless professionals who have helped and
inspired me. I cannot mention them all here, but you know who you are - Thank you.
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A 31-year-5-month old male presented for orthodontic consultation to evaluate interdental spacing and an anterior deepbite. There
were three congenital missing second premolars: lower left (LL), lower right (LR) and upper right (UR) quadrants. The upper left (UL)
second premolar was affected by microdontia and positioned in lingual crossbite. Multiple teeth were tipped and extruded in both
arches, so preprosthetic alignment was required to prepare sites to restore the missing and anomalous premolars. Orthodontic
alignment and prosthetic site preparation was achieved with a full fixed passive self ligating appliance, open coil springs, and early
light short Class II elastics (ELSE). Bite turbos were employed to increase the vertical dimension of occlusion (VDO). Flapless and openflap surgical procedures were selected according to the soft tissue and bone conditions at each implant site. The implant replacing
the LR second premolar was inadvertently oriented to the buccal, so a 15° angled abutment was required to correct the orientation
of the preparation prior to restoration with a crown. This severe mutilated malocclusion with an American Board of Orthodontics
(ABO) Discrepancy Index (DI) of 26 was treated to a pleasing functional and esthetic result in 26 months. The ABO Cast-Radiograph
Evaluation (CRE) score was 27, and the Pink and White dental esthetic index was 3. (Int J Orthod Implantol 2016;43:4-27)
Key words:
Interdental spacing, congenitally missing premolars, microdontia, preprosthetic alignment, implant size selection, flap and flapless
surgical techniques

istor and tiolog
A 31-year-5-month male presented for interdisciplinary consultation (Fig. 1 ) with a chief complaint:
unaesthetic dentition due to irregular spaces (Figs. 2 and 3). Clinical examination revealed an anomalous,
small second premolar (microdontia) in the UL quadrant, that was in lingual crossbite. The other three
second premolars were congenitally missing. Masticatory efficiency was compromised in the canine and
premolar areas of both arches due to multiple spaces and extruded teeth (Fig. 2). There was no cost-eﬀective
prosthetic option for managing this severe malocclusion (DI 26), without preprosthetic orthodontics. An
interdisciplinary treatment plan was initiated to align the dentition and consolidate space for restoration
of the missing second premolars with implant-supported prostheses ( ISP ). A crown was placed on
the undersized UL maxillary premolar. The patient was treated to the planned result in 26 months as
documented in Figs. 4-6. Radiographic images before and after treatment are presented in Figs. 7 and 8,
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Fig. 1: Pre-treatment facial photographs

█

Fig. 4: Post-treatment facial photographs

█

Fig. 2: Pre-treatment intraoral photographs

█

Fig. 5: Post-treatment intraoral photographs

█

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

█

Fig. 6: Post-treatment study models (casts)
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Fig. 7:
Pre-treatment lateral cephalometric and panoramic
radiographs show a relatively straight profile (above) and an
irregular partially edentulous dentition (below).

█

Fig. 9:
Initial (black) and finish (red) cephalometric tracings are superimposed on the anterior cranial base (left), as well as on the
stable skeletal structures of the maxilla (upper right), and mandible (lower right). Note that the most significant changes were
clockwise mandibular rotation to open the vertical dimension of occlusion, and slight retraction of the anterior segments to
optimally align the dentition.

█

Fig. 8:
Post-treatment lateral cephalometric and panoramic
radiographs document an adequate facial profile, a well
aligned dentition, and three implants optimally positioned
for restoration of the congenitally missing second premolars.
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• Severe attrition of the incisal edges in the lower

provided in Fig. 9.

anterior segment (Fig. 11)
• Overbite 4mm
• Excessive curve of Spee in the lower arch

iagnosis

Facial:

Skeletal:

• Relatively straight facial proﬁle with a retruded

• Skeletal Class I (SNA 83°, SNB 83°, ANB 0°)
• Low mandibular plane angle (SN-MP 19°, FMA
15°)

lower lip
T h e A m e ri ca n B o a rd o f Ort h o d on tic s ( AB O )
Discrepancy Index ( DI ) was 26 as shown in the

Dental:

subsequent worksheet.

• Slight Class II molar tendency bilaterally
#

• Three congenitally missing second premolars 5
(UR), 20 (LL), and 29 (LR)
• Microdontia and lingual crossbite of the upper
#

left (UL) second premolar, tooth 13
• Irregular marginal ridges in both arches due to
tipping and lack of antagonists (Fig. 10)

eci ic Ob ecti es o

The principal objectives were to: 1. maintain the
facial profile, 2. align marginal ridges to restore
occlusal function, 3. prepare implant sites by
consolidating space, and 4. achieve ideal overbite
and overjet relationships.

A O
A A A

█

PRE-Tx

POST-Tx

DIFF.

SNA°

83°

83°

0°

SNB°

83°

83°

0°

ANB°

0°

0°

0°

SN-MP°

19°

21°

2°

FMA°

15°

17°

2°

5.5 mm

3.5 mm

2 mm

106°

100°

6°

3 mm

1.5 mm

1.5 mm

99°

94.5°

4.5°

E-LINE UL

-2.5 mm

-2 mm

0.5 mm

E-LINE LL

-2 mm

-2.5 mm

0.5 mm

Fig. 10:
Multiple teeth were extruded due to a lack of appropriate
occlusal antagonists. Dental alignment was inadequate for
cost-effective prosthetic reconstruction.

A A A

I

U1 TO SN°

L1 TO NB mm
L1 TO MP°

A IA A A
Fig. 11:
Severe attrition of the incisal edges of lower anterior teeth
was attributed to abnormal function associated with the
deep bite occlusion.

I

I

U1 TO NA mm

█

reatment

█

I

Table 1: Cephalometric summary
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Maxilla (all three planes):
• A - P: Maintain
• Vertical: Maintain

orthodontics treatment is completed construct four
prosthetic restorations (single crowns) to restore all
second premolars. Retain with clear overlay retainers.

• Transverse: Maintain
Mandible (all three planes):
• A - P: Slight distal movement consistent with bite

opening
• Vertical: Increase by rotating the mandible clockwise
• Transverse: Maintain
Maxillary Dentition

Appliances and Treatment Progress
An .022” slot self-ligating appliance Damon Q®
bracket system (Ormco, Glendora, CA) was used for
both arches along with the elastics and archwires
prescribed by the same manufacturer. Standard
torque brackets were bonded on upper and lower
incisors. The initial arch wire was .014” CuNiTi.
Bite turbos were bonded on the palatal surface of

• A - P: Retract maxillary incisors and molars

#
maxillary central incisors ( teeth 8 & 9 ). Early light

• Vertical: Extrude to increase the vertical dimension

short elastics (ELSE) (Quail 2oz) were applied from

• Preprosthetic preparation of second premolar

the buccal surface of the lower first molars to the

areas
Mandibular Dentition
• A - P: Retract lower incisors
• Vertical: Extrude molars and intrude incisors to correct

excessive curve of Spee
• Prepare implant sites for both missing second
premolars

upper canines bilaterally (Fig. 12). In the 8th month
of treatment, the upper arch wire was changed
to .016x.025” stainless steel ( SS ) and a .017x.025”
titanium molybdenum alloy ( TMA ) archwire was
placed in the lower arch. In the mandible, open
coil springs were compressed between the first
molars and premolars to increase space for the
planned protheses. In the maxilla, the open coil
springs were placed between the canine and

Facial Esthetics: Maintain

premolar on the right side to prepare the implant

Treatment Plan

1M

site and provide adequate space for the PFM

8M

The interdisciplinary sequence begins with full ﬁxed
orthodontic alignment, with an increase the vertical
dimension of occlusion ( VDO ) via anterior bite
turbos (occlusal stops), and Class II elastics. During
alignment open coil springs consolidate space in the
second premolar areas. About 6 months before the
end of active orthodontics treatment, place implants
to replace the missing three premolars, and after

8

█

Fig. 12:
Bite turbos (premature occlusal stops) were bonded on
the palatal surfaces of teeth #8 & 9. ELSE (Quail 2oz) were
applied from the lower first molar to upper canine bilaterally
to correct the Class II irregularity in the buccal segments.
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crown on the anomalous tooth at the left side

presurgical preparation was completed (Fig. 16)1, and

(Fig. 13 ). Thirteen months into active treatment, a

the mucogingival junction was evaluated for each

cone-beam computed tomography ( CBCT ) scan

implant site to determine if there was at least 3mm

was exposed to evaluate the bone volume in the

of keratinized gingiva (Fig. 17).2-4

implant sites (Fig. 14). Surgical stents were designed
on the casts to guide the osteotomy for implant
placement (Fig. 15). In the 15th month of treatment,

Im lant lacement
A flapless surgical technique was indicated for
the upper right (UR) implant. After injecting local

8M

anesthesia, the surgical stent was ﬁtted into position
and a surgical explorer penetrated the soft tissue
to mark the central axis of the osteotomy. A soft
tissue punch was used to excise a cylinder from the
3mm thick gingiva (Fig. 18), and a surgical stent was
█

Fig. 13:
Open coil springs were placed between the first molar and
first premolar in all four quadrants (black arrows) to produce
adequate space for prosthetic restoration. In the 8th month,
the lower arch wire was .017x.025” TMA and the upper arch
wire was .016x.025” SS.

positioned to guide the lancer drill for a 15mm deep
osteotomy. The implant preparation site had 3mm
thick soft tissue and an osteotomy depth of 12mm
( Fig. 19 ). A surgical guide pin was placed in the

13M

UR

4.3x12mm

LR

LL

4.8x10mm
◼
█

4.8x10mm

Fig. 14:
A preoperative CBCT scan assessed bone volume for the selection of appropriate implants for the three missing premolars.

9
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13M

█

Fig. 15: At 13 months (13M) into treatment casts were obtained for construction of the surgical stents.

15M

preparation and a periapical x-ray was exposed to
check the mesiodistal angulation of the osteotomy
( Fig. 19 ). For the mandibular implant sites, flap
surgery followed the 2B-3D rule (Fig. 20).4,5 All three

7.5mm

implants (A+ system, MegaGen, Taiwan) were installed
according to the manufacturerʼs instructions ( Fig.

21). Both implants on the right side were 4.3x12mm
fixtures and the one in the lower left was a
4.3x10mm fixture. After each implant was placed,
a 5mm healing abutment was installed. Periapical

7.5mm

radiographs documented the final position of the
implants (Fig. 21).6

Ort odontic inis ing
A panoramic radiograph was taken to evaluate the
axial inclination of all teeth relative to the implants
█

10

Fig. 16:
After 15 months (15M) of treatment, preprosthetic
preparation was completed.

in both arches. Brackets on maligned teeth were
rebonded in a position designed to achieve the
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█

Fig. 17:
Before surgery, the location of the mucogingival junction (red line) was located to determine if there was at least a 3mm width
of keratinized gingiva. The upper site (left) had adequate attached gingiva (left) but the mandibular sites were deficient on both
the right and left sides, as shown in the center and right photographs, respectively.

█

Fig. 18:
A flapless technique was used to place an implant in the upper right second premolar area. A surgical probe was employed
for soft tissue penetration to mark the central position of the future implant (left). A soft tissue punch was used to excise the
gingiva (right) as indicated by the bleeding point (center).

UR

█

Fig. 19:
The initial osteotomy was cut to a depth of 15mm and the drill was released from the handpiece (left). The lancer drill was
removed and a surgical guide pin was inserted (center). A periapical radiograph (right) was exposed to check the mesiodistal
angulation of the osteotomy.
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IJOI 43 AOI A E RE ORT

LR

█

Fig. 20:
Flap surgery was performed for both of the mandibular implant sites. Soft tissue is reflected (right) and >2mm of buccal bone
width (blue line) is confirmed lateral to the osteotomy (center). The contralateral osteotomy has the minimum bone width of
2mm (right).

4.3 x 12mm

LR
█

LL

4.3 x 12mm

4.3 x 10mm

LL

UR

Fig. 21:
Periapical radiographs confirm adequate implant size and position for all three second premolar areas (LR, UR and LL).

desired inclinations with a straight CuNiTi archwire

15M

(Fig. 22). After 6 months of ﬁnal ﬁnishing and implant
healing, the prostheses were constructed (Fig. 23).

Im lant rost esis abrication
Preprosthetic evaluation revealed that the LR
implant was excessively oriented to the buccal.
Despite the incorrect buccal-lingual angulation
of the implant ( Fig. 24 ), the overall position was
satisfactory, so an angled abutment was indicated.
Accordingly a 15˚ angled abutment with a 2mm cuﬀ

12
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Fig. 22:
A panoramic radiograph was exposed to evaluate dental
axial inclinations relative to the implants. Brackets were
repositioned for the three teeth with a significant deviation
from ideal inclination (yellow lines).
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21M

█

Fig. 23: Following 6 months of orthodontics finishing, the implants were sufficiently healed for prostheses fabrication.

UR

LR

LL

21M
█

Fig. 24:
At 21 months (21M) into treatment, the UR and LL implants have an appropriate buccolingual inclination, but the LR implant
(center) was excessively tipped to the buccal.

height was selected and screwed into the fixture.

chosen for the lower left and upper right implants

The post height of the abutment was reduced to

(Fig. 28). For all of the implant abutments, a direct

provide 2mm of occlusal clearance for prosthesis

impression utilizing the pick-up technique was

fabrication (Fig. 25). A double cord gingival retraction

made, then ﬁtted with an abutment analog (Fig. 29),

technique was used to expose each abutment for

and poured with type IV dental stone. A laser crown

a direct impression with polyvinyl siloxane (Fig. 26).

lengthening procedure was performed adjacent to

The impressions were poured with type IV dental

the undersized upper left second premolar, which

stone to prepare the working cast. To prevent tissue

was then prepared to receive a PFM crown ( Fig.

overgrowth, a “Tony cap” was used as a substitute

30). All four crowns were delivered (Fig. 31), and the

for a provisional crown as shown (Fig. 27). Straight

marginal ﬁt was checked with periapical radiographs

post abutments with 3mm cuff height were

(Fig. 32).

13
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█

Fig. 25:
Occlusal clearance for the LR abutment was inadequate (left). The post height of the abutment was reduced to provide 2mm of
occlusal clearance for fabrication of the prosthesis (center) and then repositioned into the implant to confirm adequate occlusal
clearance (right).

█

Fig. 26:
Following soft tissue retraction with the double cord
technique (left), a polyvinyl siloxane impression was made
(right).

█

14

█

Fig. 27:
To prevent soft tissue overgrowth, Tony caps were fitted on
the prepared abutments.

Fig. 28:
Straight post abutments with a 3mm cuff height were used for the UR and LL implants, as shown in the left and right views,
respectively.
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█

Fig. 29:
A female abutment index was fitted on the lower LL preparation (left), and a direct impression was made utilizing the pick-up
technique (center). An abutment analogue was inserted into the index device (right) and the impression was poured up in stone
to prepare a working cast.

█

Fig. 30:
For the under-sized upper left second
premolar, a laser crown lengthening procedure
was performed as shown and allowed to
heal, prior to making the final impression to
construct the crown.

█

Fig. 32:
Periapical films were exposed to check the marginal fit of each restoration. The LR, UR and LL prostheses are shown in the left,
center and right views, respectively.

█

Fig. 31: All four crowns were delivered as marked by the arrows.

15
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Maxilla (all three planes):

inal
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reatment

The ABO Cast-Radiograph Evaluation ( CRE ) score
was 27. The CRE method is actually a negative score,

• A - P: Maintained

summing the deviations from ideal alignment. The

• Vertical: Maintained

major discrepancies shown in Figs. 33-35 were as

• Transverse: Maintained

follows: marginal ridge discrepancies -6 points (Fig.

Mandible (all three planes):

33), occlusal contacts -5 points (Fig. 34), significant
rotations -6 points (Fig. 35), as well as an additional

• A - P: Decreased slightly
• Vertical: Rotated 2˚ clockwise
• Transverse: Maintained
Maxillary Dentition
• A - P: Incisors retracted, molars tipped distally
• Vertical: Slightly increased
• Inter-molar / Inter-canine Width: Maintained
Mandibular Dentition

-3 points for overjet. The Pink & White Esthetic Score
was 3 as detailed in the worksheet at the end of
this case report. Discrepancies were 1 point for an
incomplete gingival papilla, in addition to 2 points
for an irregular incisal curve and abnormal tooth
proportions for the right upper central incisor. The
patientʼs facial profile was improved by increasing
the VDO (Figs. 4 and 9 ) with clockwise rotation of
the mandible, which increased the SN-MP angle 2°.
In the upper arch, there was a slight distal tipping
of the molars and about a 2mm retraction of the

• A - P: Maintained

incisors. For the lower arch, extrusion of the molars

• Vertical: Mandibular incisors intruded and retracted,

and intrusion of the incisors was consistent with

molars extruded

deep bite correction (Fig. 9).

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

etention
Upper and lower clear overlay retainers were
delivered, but no fixed retainers were deemed
necessary. The patient was instructed to wear the
overlays full time for the ﬁrst month and nights only
thereafter. Instructions were provided for dental
hygiene as well as for the maintenance of the
retainers.

16

iscussion
Diagnosis
Partially edentulous patients with substantial
irregularity preclude routine prosthetic restoration.
Orthodontic alignment and space consolidation is
indicated to achieve an optimal, cost eﬀective result.
For the current patient, orthodontic space closure
was an undesirable option because of his relatively
ﬂat facial proﬁle. Preprosthetic alignment and space
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-2

-2

-1

-1

█

D

Fig. 33:
There were four marginal ridge discrepancies as marked in red that scored a total of -6 points when the American Board of
Orthodontics (ABO) cast analysis was performed after treatment.

-2
-2

-2

█

Fig. 34:
Five points were deducted as shown for lack of occlusal
contacts according to the ABO scoring method.

█

Fig. 35:
Three teeth were rotated more than 0.5mm and scored -2
point each for a total of -6 points on the ABO analysis.

17

IJOI 43 AOI A E RE ORT

management was indicated to achieve a desirable

data are consistent with the concept that elevated

prosthetic result.

cervical stress9 is associated with crestal bone loss
and gingival recession (Figs. 36-38).

Deep bite correction

Crestal bone stress is inversely related to the length

For anterior deep bite correction, anterior bite turbos

of the implant, but the curve ﬂattens at about 10mm

were placed on the lingual surface of the upper

(Fig. 37), so 10-12mm implants are deemed optimal

7

incisors to open the bite. These occlusal stops

for most patients. Implant diameter is inversely

provided bite opening for increasing the clearance

related to the surface stress delivered by axial forces,

to place lower incisor brackets, and also served as

because an applied axial load is distributed over a

occlusal stops to allow posterior teeth to extrude

larger surface area (Fig. 38). Within the restraints of

to open the bite and rotate the mandible clockwise

jaw anatomy, the theoretical stress curve suggests

to increase the VDO. Class II elastics assisted in

the optimal diameter for optimizing surface stress is

steepening the plane of occlusion and supported

~4.0-5.0mm (Fig. 38). This principle is also supported

8

the increase in VDO. According to Parker, deep bite

at the clinical level by dentofacial orthopedics data.

correction often results in not only intrusion of the

When an entire dental arch is moved as a segment

incisors, but extrusion of the buccal segments, and

(determinate mechanics), the force levels in the PDL

an increased axial inclination of the incisors. This

are decreased by the large surface area of the roots

tirade was noted except for the excessive ﬂaring of

to less than the level associated with pressure

the incisors, which was prevented by orthodontic

necrosis (8-10kPa).10 Controlling PDL necrosis allowed

retraction of the anterior segments (Fig. 9).

Implant size selection
A CBCT scan provides the 3D anatomy which is
critical information for selecting the size of an
implant and choosing the appropriate surgical
procedure. The length and diameter of a ﬁxture has
important mechanical implications, as reported by
Himmlova et al.9 From a theoretical perspective, they
demonstrated that mechanical stress was focused
in the crestal bone area of implants when they were
loaded laterally. It has recently been demonstrated
that elevated stress is directly associated with
orthodontically-induced bone resorption in the path
of tooth movement.10 These dentofacial orthopedic

18
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Fig. 36:
As illustrated by this finite element analysis, Himmlova et al.9
reported that the vast majority of stress is focused on the
crestal portion of implants, as documented by the red and
yellow color.
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Implant length
Fig. 37:
For implants of the same diameter, cervical stress (plotted as a red line) is inversely related to the length of the implant. The
difference in relative stress for implants from 8 to 17mm implants is about 7.3%. Note there is little difference in the relative
stress for implants 10mm or longer. For most applications, 10-12mm implants are indicated.9
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3.6
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Implant width
█

Fig. 38:
For implants 12mm in length, the relative stress at the bone margin of the fixture is inversely related to its diameter. The range
of stress for implant diameters of 2.9 to 6.5mm is about 60%. The decrease in stress is about 31 and 16% as the diameter of
the implant progresses from 3.6 to 4.2 and to 5.0mm, respectively. These data indicate that implant diameters of 4-5mm are
indicated for most applications. See text for supporting dentofacial orthopedic data.9

Considerations for Flapless Surgery
these advanced mechanics to correct severe skeletal

Implants can be placed with an open flap

malocclusions conservatively, i.e. without extractions

or flapless procedure. CBCT imaging and 3D

or orthognathic surgery. These data provide

treatment planning software are helpful for ﬂapped

physiologic evidence for the prosthetic concept that

procedures, but they are essential for the flapless

stress levels are inversely related to implant surface

approach, because the surgeon is operating

area.

without direct visualization of the site. Advanced
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imaging and treatment planning technology have

inability to contour bone ( alveoloplasty ), and ( 5 )

contributed to the popularization of ﬂapless surgery

diﬃculty in manipulating circumferential soft tissue

among experienced implant surgeons, which is an

to ensure adequate dimensions of keratinized

interesting development because the method was

gingiva around the implant. 11,14 Although the

initially designed for novice doctors.11,12

importance of a broad width of keratinized mucosa
around implants is controversial, the preponderance

For implant sites with adequate soft and hard tissue,

of evidence suggests that 3mm of keratinized

ﬂapless surgery has numerous advantages, including:

gingiva is important for long-term success.13,14

( 1 ) conservation of soft tissue architecture and
bone volume, (2) maintenance of the blood supply,

For the implant in the UR second premolar area,

( 3 ) decreased operative time because of no fear

the quality and quantity of both bone and soft

reflection or sutures, (4) enhanced patient comfort

tissue were adequate, so the ﬂapless technique was

because of less swelling and pain, and (5) resumption

indicated (Fig. 39). The mandibular implant sites had

11,12

adequate quality and quantity of bone as assessed

However, the flapless approach does have some

with the CBCT scan, but the width of keratinized

drawbacks, including: (1) the surgeon cannot directly

gingiva was inadequate, so ﬂap surgery was selected

visualize anatomic landmarks and vital structures,

(Fig. 40).

of daily oral hygiene procedures immediately.

(2) potential for thermal damage to bone because
of compromised access for external irrigation
throughout the osteotomy procedure, (3) increased

Implant position

probability of an undesirable axial inclination, ( 4 )

There are 5 keys for implant placement : ( 1 )

Two Ways to Enter the Implant Site
Flapless
Good

Well known

█
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Flap

2 Dx Keys
1. Bone & Soft tissue

2. Adjacent anatomical
structures

Poor

Unknown

Fig. 39:
For the upper right implant, there was adequate quality and quantity of both bone and soft tissue. Since there were no
anatomic restrictions, such as the floor of the sinus, the flapless technique was indicated.
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mesiodistal ( M-D ) direction is optimized by

The inter-implant bone distance is a particularly

placing the implant in the center of the space, (2)

important consideration because there is no

buccolingual (B-L) position requires 2mm of bone

collateral circulation with the PDL and attached

on the buccal surface of the implant to preserve

gingiva.16

an adequate blood supply, (3) depth of the fixture
should be 3mm apical to the future crown margin
4,5

Placing implants during active orthodontics

(4) The axial inclination of the implant

treatment has distinct advantages for optimizing the

should be parallel to the adjacent teeth, and ( 5 )

implant position: 1. implant site development, 2. a

the distance from the implant to adjacent teeth

temporary increase in the width of the surgical site, 3.

should be at least 1.5mm to avoid compromising

alignment of adjacent teeth can be corrected as the

the blood supply of interproximal bone. If the buccal

implant heals, and 4. dental axial inclinations can be

plate of bone adjacent to the implant is less than

corrected as needed to optimize loads on implant-

2mm, spontaneous bone resorption is likely, so the

supported prostheses.

(2B-3D rule),

following remedies are proposed for marginal sites:
(a) place the implant more lingually, (b) use a smaller

After 6 months of implant healing and orthodontic

diameter implant, and/or (c) increase buccal bone

finishing, the current patient was evaluated for

thickness with a cortical bone graft or guided bone

prosthesis fabrication. It is difficult to precisely

15

regeneration (GBR). To support the proximal bone

evaluate the axial inclination of an implant prior to

level, the ﬁxture should be at least 1.5mm away from

the placement of an abutment. A straight abutment

the adjacent natural teeth (as previously mentioned),

revealed that the lower right implant was well

but also at least 3mm away from adjacent implants.

positioned in the supporting tissue, but it was

Two Ways to Enter the Implant Site
Flapless

1. Bone & Soft tissue

2. Adjacent anatomical
structures

█

Flap

2 Dx Keys
Poor

Unknown

Fig. 40:
The width of keratinized gingiva at the mandibular implant sites was marginal and the precise position of the mental nerve was
unknown, so a flap surgical procedure was preferable.
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Fig. 41:
The implant placement in the lower right second premolar area (left) demonstrates that the fixture was installed in the center
of M-D plane, preserving at least a 2mm thickness of bone (blue line) on the buccal surface (center). The fixture platform was
3mm apical to the expected inferior margin of the crown, and it was more than 1.5mm from adjacent teeth (right). The implant
appears to be in an ideal position on the periapical film (right), but it was excessively angled to the buccal. See text for details.

█

Fig. 42:
An unesthetic display of the metal margin of the crown was
noted at the gingival margin of the angled metal abutment
on the lower right implant-supported prosthesis (arrow in
the left view) compared to the contralateral area (right view).
This problem was due to a lack of soft tissue thickness and
height (“running room”) to optimally accommodate an
angled abutment.

nnin roo

excessively oriented to the buccal (Fig. 41)5,17,18 After
a careful assessment, the problem was deemed
manageable with an angled abutment.

Angled abutment
Ideally, implants should be placed parallel to other

22

█

Fig. 43:
Running room is the vertical distance from the implant’s
prosthetic platform to the free gingival margin.

fixtures or adjacent teeth, and be aligned in the
axial plane of the arch. However, this objective is
not always achieved, so angled abutments may
be necessary to facilitate prosthesis fabrication. A
15˚ angled abutment shifts the occlusal surface of
a restoration about 1-1.5mm and a 25˚ abutment
moves it about 2-2.5mm. 19-21 In addition, use of
angled abutments can reduce treatment time, fee

A

O

for service, and the need to perform additional
surgery by installing another implant or guided
bone regeneration. 19 The major disadvantage is
that occlusal loading on angled abutments can
significantly increase bone stress and strain at
the alveolar crest. 20,21 Regional overload is more
significant with the decreased bone density that
occurs during the healing process, and this is an
important factor when considering an immediate
loading protocol. 22 Despite the 3-4 fold increase
in marginal bone stresses for 15-25˚ angled
abutments, the resulting bone strain usually
remains within physiological limits.19-21 Eger et al.23
demonstrated that the long-term success of angled

I

D
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onclusion
Dentofacial orthopedic correction of a partially
edentulous malocclusion can greatly simplify the
prosthetic requirements. Implant size selection is a
critical factor related to anatomical features of the
surgical site. Additional considerations are the tooth
to be restored, and the opposing occlusion. From
a biomechanics perspective, the optimal implant
dimensions for most edentulous sites are about
10-12mm in length and 4-5mm in width. If the
M-D position of an implant is acceptable, the B-L
inclination can vary up to 25˚ and be adequately
restored with an angled abutment. Angled

abutments was equivalent to straight abutments.
The implant and prosthesis survival rates associated
with angled abutments was more than 95% after
3 yearsʼ of follow-up. There are no significant
diﬀerences in probing depths, gingival inﬂammation
and attachment levels between straight and
angled abutments at 1 year follow-up.23 Additional
“running room” (width and height of marginal gingiva)
is necessary to avoid an unesthetic gingival display
of the metal angled abutment ( Figs. 42 and 43 ).
Increased marginal gingiva mass helps mask the
abrupt change of fixture contour as the angled
abutment penetrates the soft tissue. Fig. 43 is a
drawing demonstrating that the current concept of
“running room” refers to the vertical width of gingiva
from the prosthetic platform of the implant to the
free gingival margin. To control excessive longterm
stress, the clinician should attain the best fit of all
components and minimize the occlusal contact
on lingual or palatal cusp inclines. It is important
to carefully adjust the occlusion to avoid traumatic
lateral excursions on teeth that have angulated
abutments.18-20

█

Fig. 44:
Two year follow-up records demonstrate the stability of the
treatment rendered.
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abutments result in increased stress at the margin
of alveolar bone, but this compromise is usually
within physiological limits if there is adequate bone
healing prior to loading. The longterm clinical course
for prostheses supported by angled and straight
abutments is similar.

Ac nowledgement
Thanks to teacher Paul Head for proofreading this
article.
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=

BUCCAL POSTERIOR X-BITE
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CASE #
1
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Total
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CEPHALOMETRICS

0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

=
=
=
=
=
=

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

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

=

Each degree < -2¡
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Each degree > 6¡
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Each degree > 38¡
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4

x 1 pt. =

1 to MP ≥ 99¡
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2 pts.
3 pts.
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Each degree > 99¡

2
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0 mm. (edge-to-edge), 1 pt. per tooth
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00

LATERAL OPEN BITE
2 pts. per mm. per tooth
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1 pt.
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3
2
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Low (0 pt), Medium (1 pt), High (2 pts)

Gingival biotype :
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2 pts. per side
4 pts. per side
1 pt. per mm.
0
0

1 pt.

IMPLANT SITE
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

OCCLUSION
Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

2 pts.

Teeth extrusion

CROWDING (only one arch)

Total

1

Skeletal asymmetry (nonsurgical tx)

Addl. treatment complexities

1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.

=

4 pts.

(See Instructions)

Supernumerary teeth
Ankylosis of perm. teeth
Anomalous morphology
Impaction (except 3rd molars)
Midline discrepancy (≥3mm)
Missing teeth (except 3rd molars)
Missing teeth, congenital
Spacing (4 or more, per arch)
Spacing (Mx cent. diastema ≥ 2mm)
Tooth transposition
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=
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Each degree < 26¡

OTHER
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OVERBITE
0 Ð 3 mm.
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5.1 Ð 7 mm.
Impinging (100%)

(See Instructions)

ANB ≥ 6¡ or ≤ -2¡

OVERJET

Total
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=
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simultaneous augment (1 pt), Deficient H, require prior grafting (2 pts), Deficient V or
Both H&V (3 pts)

Soft tissue anatomy :

=

Intact (0 pt), Defective ( 2 pts)

Infection at implant site :

None (0 pt), Chronic (1 pt), Acute( 2 pts)

=

=
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Occlusal Contacts
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Total Score:

Alignment/Rotations

6

1

2

1

1

1 1

2
2

Marginal Ridges
Occlusal Relationships

6
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1

1

2

1

2
1

1
Interproximal Contacts

Buccolingual Inclination

2

3

1

1

1
1

1

Root Angulation

Overjet

1

3
1
1

1

1
1

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with ÒXÓ. Second molars should be in occlusion.
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I mplantologists
or more information on bene ts and
requirements of iAOI members, please visit
our of cial ebsite http iaoi pro

Join the iAOI,

the future of dentistry!
How to join iAOI?
Certified members of the
Association are expected to
complete the following three
stages of requirements.

1. Member
Doctors can go to http://iaoi.
pro to apply for membership to
join iAOI. Registered members
will have the right to purchase a
workbook in preparation for the
entry exam.

2. Board eligible
All registered members
can take the entry exam.
Members will have an exclusive
right to purchase a copy of
iAOI workbook containing
preparation materials for
the certification exam. The
examinees are expected to
answer 100 randomly selected
questions out of the 400 ones
from the iAOl workbook. Those

*International Journal of Orthodontics & Implantology (IJOI) is the oﬃcial
publication of International Association for Orthodontists & Implantologists (iAOI).

who score 70 points or above
can become board eligible.

3. Diplomate
Board eligible members are
required to present three written
case reports, one of which has to
be deliberated verbally. Members
successfully passing both written
and verbal examination will then
be certiﬁed as Diplomate of iAOI.

4. Ambassador
Diplomates will have the
opportunity to be invited to
present six ortho-implant
combined cases in the iAOI
annual meeting. Afterwards,
they become Ambassador of
iAOl and will be awarded with
a special golden plaque as the
highest level of recognition in
appreciation for their special
contribution.
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Dr. Lee Hye Jin Serena
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“Dr. Chris shared his knowledges
in details and made the difficult
cases look simple.”

Dr. Sunish T Daniel
Dubai

“The workshop, all and all was
an wholesome experience and
I would definitely recommend
this course to my friends.”

Dr. Joanna Lim
Singapore

“Truly inspirational”
Dr. Amr ElDaly
Australia

“Amazing experience”

Prof. Dr. Paulo Fernandes Retto
Portugal

Dr. Chen Yehong
Malaysia

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

“The best & smartest choice ever”

“The best workshop in the world”

Course Schedule

VISTA
This 4-hour hands-on surgical
workshop features minimally
invasive procedures for impactions and soft tissue enhancement.

Day 1

Chair-side observation

Day 2

Lecture,
Model workshop,
Chair-side observation

Day 3

VISTA Lecture,
Lecture by Dr. John Lin,
VISTA workshop

Day 4

Keynote workshop

Topics include:
1. VISTA for Screw Placement
2. VISTA for Connective
Tissue Graft
3. Suture Techniques

Keynote
Dr. Rungsi Thavarungkul, Thailand
Lecturer, Advanced Keynote Workshop
“If you think this is a computer course
that will show you step-by-step how to use
the application, please reconsider.
If you want to improve communication
in your practice, and with patients, this
8-hour course is definitely worth it."
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A 21-year-old male presented with a chief complaint of missing maxillary second premolars. The edentulous spaces were retained
as implant sites with band-and-loop fixed space maintainers. Presurgical evaluation, after the space maintainers were removed,
revealed caries on the mesial of both first molars, and inadequate implant sites. The patient opted for orthodontic space closure,
which required protracting the upper molar roots through the floor of the maxillary sinus. Routine orthodontic space closure,
supplemented with Class III elastics and mandibular buccal shelf bone screws, produced a pleasing result. There was no clinical
evidence of root resorption or other complications. This partially edentulous malocclusion, with an American Board of Orthodontics
(ABO) Discrepancy Index (DI) of 13 points, was treated to an ABO Cast-Radiograph Evaluation (CRE) score of 19 points in 26 months. (Int
J Orthod Implantol 2016;43:32-48)
Key words:
Congenital missing premolars, buccal shelf bone screws, maxillary sinus floor, overbite anchorage

istor and tiolog
A 21-year-old male with a partially edentulous malocclusion was referred for orthodontic consultation
(Fig. 1). The chief complaint was bilateral edentulous spaces due to congenitally missing maxillary second
premolars. The spaces were retained as potential implant sites with band-and-loop space maintainers (Figs.

2-3). After the retainers were removed, presurgical evaluation of the implant sites revealed caries on the
mesial of both ﬁrst molars (Figs. 4 and 5). Bone width and depth were inadequate for conventional implant
placement. Orthodontic space closure was deemed a more predictable and cost-eﬀective option compared
to placing implant-supported prostheses, with bone grafting and soft tissue augmentation procedures. The
patient concurred, and a pleasing result (Figs. 6-8) was achieved for this partially edentulous malocclusion (DI

13)1 with 26-months of active treatment. Both premolar spaces were closed, the proﬁle was preserved, and
lip protrusion was corrected (Figs. 9 and 10). Superimposed tracings of cephalometric radiographs before
and after treatment (Fig. 11) revealed that the maxillary molars were translated anteriorly, but as expected
the anterior segment was retracted slightly, resulting in an end-to-end incisal relationship. As an adjunctive
measure, it was necessary to retract the entire lower arch with anchorage provided via buccal shelf bone
screws.2 The maxillary ﬁrst molars were ﬁnished in a Class II molar relationship with a ﬁnal CRE score3 of 19 (Fig.

8). The detailed diagnosis, treatment plan, mechanics and outcomes assessment are presented in this report.
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Fig. 1: Pre-treatment facial photographs

█

Fig. 4:
The upper right edentulous space is atrophic on the buccal
and palatal surfaces. Note caries on the mesial surface of the
first molar. The latter is a significant risk for long-term use of
band and loop space maintainers.

█

Fig. 5:
The upper left edentulous space has similar deficiencies
including molar caries when compared to the left side.

Fig. 2: Pre-treatment intraoral photographs

Fig. 3: Pre-treatment study models (casts)
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• Increased mandibular plane angle (SN-MP 37.4˚,

FMA 30.2˚)
Dental:
• Bilateral Class I molar relationship
• Mild crowding of about 2mm in the lower arch
█

Fig. 6: Post-treatment facial photographs

• Overjet 2mm
• Overbite 2mm
• Missing upper second premolars ( congenital

absence)
Facial:
• Acceptable proﬁle with slightly protrusive lips
The ABO Discrepancy Index (DI) was 131 as shown in
the subsequent worksheet.
█

Fig. 7: Post-treatment intraoral photographs

eci ic Ob ecti es o

reatment

Maxilla (all three planes):
• A - P: Maintain
• Vertical: Maintain
• Transverse: Maintain
Mandible (all three planes):
• A - P: Maintain
• Vertical: Maintain
█

Fig. 8: Post-treatment study models

iagnosis
Skeletal:
• Class II skeletal relationship (SNA 82.4˚, SNB 75.7˚,

ANB 6.7˚)

34

• Transverse: Maintain
Maxillary Dentition
• A - P: Retract
• Vertical: Maintain
• Inter-molar / Inter-canine Width: Maintain

T

█

Fig. 9:
Pre-treatment cephalometric and panoramic radiographs
show missing maxillary second premolars with band and
loop space maintainers in each edentulous site.

█

Fig. 11:
Superimposed cephalometric before (black) and after (red) treatment show slight extrusion of upper and lower molars,
consistent with moderate posterior rotation of the mandible. The lower arch was retracted with buccal shelf bone screws.

█
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Fig. 10:
Post-treatment cephalometric and panoramic radiographs
document dentofacial morphology.
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Mandibular Dentition

A O
A A A

• A - P: Retract

POST-Tx

DIFF.

SNA°

82.4°

81.5°

0.9°

SNB°

78.7°

78°

0.7°

ANB°

3.7°

3.5°

0.2°

SN-MP°

37.4°

38.5°

1.1°

FMA°

30.2°

31.3°

1.1°

1 mm

2 mm

1 mm

104.6°

104.6°

0°

6.5 mm

5 mm

1.5 mm

94.9°

86°

8.9°

E-LINE UL

2 mm

0 mm

2 mm

E-LINE LL

2 mm

0 mm

2 mm

• Inter-molar / Inter-canine Width: Maintain
Facial esthetics: Maintain

reatment lan
space closure. A non-extraction approach was
indicated because of the acceptable facial profile
with moderate lip protrusion. The mechanics plan

A A A

elastics, supplemented with Class III elastics. Use
mandibular shelf bone screw anchorage2 to retract
the lower arch as needed to produce an acceptable

I

U1 TO NA mm
U1 TO SN°

L1 TO NB mm
L1 TO MP°

was to align the upper arch up to a .017x.025” TMA
archwire, and then close space with a chain of

I
PRE-Tx

• Vertical: Maintain

The treatment plan focused on posterior maxillary

I

A IA A A

█

I

Table 1: Cephalometric summary

incisal relationship. Finish the interdigitation
in a Class I cuspid and Class II molar occlusion.

months into treatment bilateral Class III elastics (Fox,

Immediately after removing the fixed appliances,

3.5oz) were applied to facilitate protraction of the

deliver clear overlay retainers for each arch.

maxillary molars and retraction of the entire lower
dentition ( Fig. 12 ). In the 7 th month of treatment,

A

36

liances and reatment rogress

buttons were bonded to the palatal surface of the
upper second premolars and first molars, and an

Damon Q® .022” slot self-ligating appliance (Ormco,

elastic chain was applied to assist space closure (Fig.

Glendora, CA ) was bonded on both arches. The

13). At 11 months, the Class III elastic on the right

Zoo-Series elastics® and archwires utilized in the

side was stopped to allow correction of the midline

treatment were produced by the same manufacturer.

discrepancy with continued intermaxillary traction

High torque brackets were used for the upper

on the left side. Bilateral space closure was achieved

incisors and standard torque brackets were used

using power chains on the facial surface (Fig. 13). In

for the lower anteriors. The archwire sequence for

the 19th month of treatment, bilateral mandibular

both arches was .014” CuNiTi, .014x.025” CuNiTi,

buccal shelf bone screws (2x12mm OrthoBoneScrew®,

.017x.025” TMA, and .016x.025” stainless steel (SS). Six

Newton’s A Ltd, Hsinchu, Taiwan ) were placed to

T

M
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retract the lower dentition ( Fig. 14 ). In the 24 th
month, crimpable hooks were installed between the
maxillary central and lateral incisors bilaterally. Cross
arch elastics (Fox, 1/4”, 3.5oz) were used to correct the
lower midline (Fig. 15), which had shifted to the right
~1mm. In the 25th month of treatment, the bone
screws were removed, and the upper archwire was
cut distal to the ﬁrst premolar on the right side, and
distal to the upper first molar on the left side. The

█

Fig. 12:
Class III elastics were used bilaterally to facilitate protraction
of the maxillary first molars, retract the lower dentition, and
open the vertical dimension of occlusion.

11M

distal segments of the cut archwires were removed
and buccal occlusal contacts were finished with
intermaxillary elastics (Chipmunk, 1/8”, 3.5oz ). After
26 months of active treatment, all appliances were
removed. A diode laser was used to adjust gingival
contours as needed for optimal anterior aesthetics
(Fig. 16).

24M

█

Fig. 13:
Palatal buttons were bonded on the maxillary first premolars
and molars to facilitate space closure.

1 M

█

Fig. 14:
At 19 months the bilateral buccal shelf bone screws are
providing anchorage to retract the entire lower arch.

24M

█

Fig. 15:
At 24 months, cross arch elastics were used to correct the
lower midline discrepancy.
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█

Fig. 16: A diode laser was used to adjust the gingival contour to improve the soft tissue esthetics.

esults ac ie ed
Maxilla (all three planes):
• A - P: Maintained

etention
Upper and lower clear overlay retainers were
delivered with instructions for full time wear the ﬁrst
6 months, and nights only thereafter. Instructions

• Vertical: Maintained

were provided for home care and maintenance of

• Transverse: Maintained

the retainers.

Mandible (all three planes):
• A - P: Slightly retracted as the bite opened
• Vertical: Increased by posterior rotation of the mandible
• Transverse: Maintained
Maxillary Dentition
• A - P: Retracted
• Vertical: Molars slightly extruded
• Inter-molar / Inter-canine Width: Maintained
Mandibular Dentition
• A - P: Retracted

aluation o

reatment

The ABO CRE score 3 was 19 points. The major
discrepancies were in the occlusal contacts ( 3

points ), marginal ridges ( 4 points ) and alignment
(3 points ). The occlusion was finished in a Class II
molar relationship because of the missing maxillary
premolars. This is an optimal occlusion for the
present patient, so no points were deducted for
occlusal relationships. The maxillary and mandibular
anterior segments were retracted to correct the
protrusive lips. The maxillary buccal spaces were
closed with molar protraction through the floor of

• Vertical: Incisors extruded

the maxillary sinuses. No root resorption or other

• Inter-molar / Inter-canine Width: Maintained

adverse outcomes were noted. Both the patient and

Facial esthetics: Protrusive upper and lower lips were
retracted

38
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the clinician were satisﬁed with this result.
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iscussion
Management of Congenital Missing Premolars
Second premolars have a high prevalence of congenital absence, exceeded only by third molars. The
problem is more common in the mandibular (2.91-3.22%) than the maxillary (1.39-1.61%) arch.4 Kokich5 and
numerous other authors6-11 have presented scenarios for managing congenitally missing teeth that were
complied into a ﬂow chart to help practitioners make clinical decisions for individual patients (Fig. 17). When
congenitally missing second premolars are diagnosed, the ﬁrst priority is to inform the patient and parent,
and then carefully consider the orthodontic options. Space closure is usually the most desirable longterm
outcome, but if the deciduous second molar(s) are healthy and the dentition is well aligned, a retained
primary molar may be retained for several decades.6,7 However, prudent oral hygiene measures should be
reviewed with routine follow-up as indicated.

█

Fig. 17:
A schematic flow chart is designed to guide the diagnostic and treatment planning process for managing congenitally missing
premolars.
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Ankylosis of the deciduous second molars is an

bone support.5 As shown in Fig. 17, the alternative is

important consideration because the future implant

orthodontic space closure.

site may be compromised. If a deciduous molar
is out of occlusion and the interproximal bone
levels are sloped in an apical direction, the tooth is

Reducing the Width of a Retained Primary Molar

probably ankylosed. The diagnosis is confirmed by

In the absence of ankylosis, a viable option is

percussion with a hand instrument. An ankylosed

reduction of the width of the deciduous molar

tooth has a sharp “bone ring” compared to a “muted

to achieve optimal orthodontic alignment. 5 For

thump” for teeth with an intact PDL. If an affected

younger patients with substantial growth potential,

patient has significant growth potential, the

the ﬁrst option is hemisecting the deciduous second

ankylosed primary molar should be extracted to

molar. Removing the distal half of the deciduous

avoid a progressive vertical bony defect. The most

molar allows the permanent molar to drift mesially

common treatment options are to close the space

and erupt.9,10 Hemisection permits the occlusion to

or maintain an edentulous site for an implant-

be more optimally corrected in the sagittal plane,

supported prosthesis.

but it is usually a commitment to an implantsupported prosthesis after growth is completed.

When the edentulous premolar space is a future
8

The second option is moderate reduction of both

implant site, Ostler and Kokich suggest avoiding

the mesial and distal surfaces of the primary second

a space maintainer, in favor of allowing the

molar. To avoid sensitivity and resist caries it is

adjacent teeth to drift and tip naturally, followed

important to leave a layer of interproximal enamel

by orthodontics for site development as needed.

on each surface. This method improves buccal

The data supporting this approach is the pattern of

interdigitation after orthodontics, and the retained

atrophic resorption of edentulous areas. The ridge

primary molar can be retained well into adulthood.7

width decrease 25% within 4 years, and after another
3 years, the ridge narrows another 5%, for a total
reduction of 30% over 7 years. The ridge may still

Managing the Current Malocclusion

be wide enough for a dental implant but the ﬁxture

The patient reviewed for this care report was

usually must be placed in a less esthetic lingual

diagnosed with bilateral congenitally missing

position because of bone resorption along the facial

maxillary second premolars, and his dentist decided

surface of the edentulous space. Site development

to restore the missing premolar sites with dental

with orthodontics is usually required to separate

implants. Band-and-loop space maintainers were

the adjacent teeth and close interproximal contacts,

placed to maintain space for the implants until

thereby creating a wider ridge with more buccal

adolescent growth was complete, 11 but they

8

40

T

IJOI 43

entailed the risk of caries to the permanent molars

the procedure poses a risk of root resorption, and

(Figs. 4 and 5). It is important to delay dental implants

atrophic bone modeling tends to occur immediately

until growth is complete because osseointegrated

after the alveolar process is no longer adequately

fixtures are unable to adapt to changes in the

loaded, 12 so most prepared implant sites may

intermaxillary dimension, 12 but, delaying implant

be compromised by the time the procedure is

placement exposes the edentulous sites to atrophic

completed.

bone resorption. Furthermore, the sagittal width
of the retained spaces for the current patient were
inadequate for implants, which indicated that

Long-Term Solution

the space maintainer were not fabricated until

Proper orthodontics management of congenitally

substantial space was already lost. In retrospect, it

missing teeth results in a long-term resolution

appears the space maintainers were contraindicated

for the problem. An optimally aligned normal

because the implant site was already compromised

dentition is superior to any prosthesis. The latter are

and the appliances resulted in mesial caries on both

mechanical devices with a typical lifespan that is far

ﬁrst molars (Figs. 4 and 5).

less than the expected longevity of the patient. The
most effective treatment strategy for congenitally

As advocated by Kokich and colleagues, 5,8 it may

missing teeth is to diagnose the problem early and

have been wise to allow the maxillary molars to drift

focus on an orthodontics solution.

into the edentulous spaces, and then consider the
orthodontics and prosthetic options when growth

All children should receive an orthodontics

was complete. That scenario benefits orthodontic

evaluation early in the mixed dentition stage. If

space closure, and if implants are the desired option,

second premolar agenesis is diagnosed, and there is

the edentulous sites benefit from orthodontic site

also a signiﬁcant malocclusion, the preferred option

preparation. Another prosthetic preparation option

is early extraction of the second deciduous molars

is to move the first premolar into the edentulous

to allow the space( s ) to close naturally, and then

space to create a more optimal implant site, in the

ﬁnish the space closure with full ﬁxed orthodontics

space vacated by the ﬁrst premolar. It is also possible

in adolescence. In the absence of malocclusion and

to move the premolar into the site to create new

particularly for patients with a relatively flat face,

bone and then back out again to hopefully create

there are two orthodontic options, and both usually

a better implant site in the second premolar area.

require extra-alveolar bone screw anchorage 2

Extensive translation of a tooth to create an implant

to protract molars. The space can be closed in

site requires considerable treatment time, and may

adolescence or later in life after the retained

result in undesirable side effects. Furthermore,

deciduous molars are lost. For a longterm solution to
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the problem, space closure by protracting posterior

the maxillary sinus depends on the morphology

2

of the antrum. They demonstrated that if there is

is an increasingly preferred option because there

a more vertical extension of the basal maxillary

is less risk, greater longterm predictability, and it is

sinus in front of the tooth to be moved, greater

usually more cost eﬀective than implant-supported

tipping was accomplished than with teeth moved

or conventional prostheses.

through a more horizontal maxillary sinus base.

segments with extra-alveolar bone screw anchorage

For the present patient, superimposed tracings

Moving teeth through the floor of the maxillary
sinus
Moving teeth through the floor of the sinus

of panoramic radiographs demonstrated that
the teeth in the buccal segments were translated
through the sinus ( Fig. 18 ), so the experience is
consistent with both previous studies.14,15

has long been a viable clinical option based on
physiologic principles 12 and is further supported

Root resorption is a concern when teeth are moved

by experimental studies.13,14 However, Wehrbein et

through cortical plates of bone, such as the ﬂoor of

al.15,16 reported that orthodontic tooth movement

the sinus. In that regard, Wehrbein et al.16 detected

through the maxillary sinus was limited, but Park

root resorption histologically in tissue specimens,

et al.

13

reported that teeth can be moved through

but not in routine clinical radiographs. Kuroda et

the anatomic limitations, such as thin cortical

al.14 failed to note any signiﬁcant root resorption on

bone, a suture or maxillary sinus. Kuroda et al. 14

teeth that had been moved through the maxillary

evaluated bone surface modeling by moving

sinuses. These data suggest there is little signiﬁcant

maxillary first molars of mice in a palatal direction

risk of root resorption when teeth are moved through

for up to 14 days, with a nickel-titanium super

the sinus with routine orthodontic mechanics.

elastic load. They found bone resorption along

This conclusion is consistent with the physiologic

the periodontal ligament ( PDL ) surfaces in the

principles of bone modeling.12

direction of tooth movement, but a layer of bone
separating the PDL from the sinus membrane
was always maintained due to apposition on the

Orthodontic outcomes

corresponding bone surface of the sinus. It was

The patient reported here presented with a

concluded that this physiologic phenomenon

relatively good facial profile that should be

was due to the mechanical stress of tooth

preserved.17 It was desirable to protract the molars

movement. In a case report, Park et al. 13 showed

rather than retracting the anterior segment, but

that teeth readily moved through the sinus by

the problem is adequate anchorage for mesial

both translation and tipping without regard to the

translation. A relatively deep bite with no overjet

15

in a patient with decreased vertical dimension

stated that bodily or tipping movement through

of occlusion can provide adequate anchorage

anatomy of the sinus. In contrast, Wehrbein et al.
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Fig. 18:
Superimposition of pre- and post-treatment tracings of panoramic radiographs show that the path of tooth movement was
through the floor of the maxillary sinus, bilaterally.

for molar protraction with a chain of elastics on

With these efficient mechanics, spaces were

This relatively

closed completely within 4 months, but there was

efficient method is particularly effective when

retraction of the incisors resulting in an end-to-

supplemented with intermaxillary elastics. To

end relationship (Fig. 19).

a round stainless steel archwire.

18

prepare the current patient for space closure,
the maxillary anterior segment was aligned with
sequential archwires. When the .017x.025" TMA
archwire was inserted, the anterior segment was
secured with a figure-eight steel ligature tie from
canine to canine. Power chains were used from
the maxillary canines to the first molars to close
the buccal spaces. Buttons were bonded on the
lingual surface of the maxillary first premolars
and first molars, and lingual power chains were
stretched between the attachments bilaterally.
The lingual force was applied to control rotations
by balancing the space closure force on the buccal
and the lingual.

19

Class III elastics were applied

from the upper first molars to the lower canines.

█

Fig. 19:
The anterior overjet was reduced to an end-to-end incisal
relationship. Mandibular buccal shelf bone screws were
required as anchorage to retract the entire lower arch.
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mechanics may increase the anchorage of the
posterior segments, resulting in more retraction of
the incisors.20

onclusion
Congenitally missing premolars are frequently
encountered in orthodontics, and their management
has life-long consequence. Appropriate diagnosis,
treatment and interdisciplinary care requires
a careful analysis relative to the growth and
development of the patient. Based on a review of
literature, a schematic flow chart was constructed
to guide clinicians in a step by step procedure for
defining the optimal management of a specific
█

Fig. 20:
2-yr follow-up profile and intraoral photographs. The
dentofacial result was stable.

patient. An important consideration in managing
upper buccal spaces is the floor of the maxillary
sinus. No significant restrictions or side effects

It should be noted that rectangular TMA is more

are currently associated with moving the roots of

resistant to sliding mechanics for molar protraction

healthy teeth through the ﬂoor of the maxillary sinus.

and that problem may

On the other hand, implants are problematic. Ridge

have contributed to more maxillary incisor retraction

atrophy may decrease the width of an implant site,

than a round SS archwire,

At 11 months, the end-to-end

and an inferiorly positioned sinus restricts the depth

incisal relationship required mandibular buccal shelf

of bone available for placing an implant. In general,

bone screws for anchorage to retract the lower arch.

orthodontic space closure is the preferred option for

After 22 months of treatment, proper overjet was

managing congenitally missing teeth. Extra-alveolar

achieved and the ﬁnal ﬁnishing stage was initiated to

bone screw anchorage in the buccal shelf of the

detail the occlusion. The appliances were removed

mandible and/or the infrazygomatic crest provides

after 26 months of active treatment. In retrospect

direct or indirect anchorage for retraction of anterior

the treatment time may have been decreased if the

segments and protraction of buccal segments to

buccal segments had been protracted on a smooth

close spaces due to congenitally missing teeth.

round wire. Archwires that bind during sliding

Space closure entails less risk, is a more predictable

than was desired.
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restoration of esthetics and function long term, and
is more cost eﬀective.
12.
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LINGUAL POSTERIOR X-BITE

i cr panc n

or

t

1 pt. per tooth

Total

BUCCAL POSTERIOR X-BITE
2 pts. per tooth

CASE #
1
TOTAL D.I. SCORE

Total

0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

25
13

CEPHALOMETRICS

Total

=
=
=
=
=
=

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

=

Total

=
=
=
=

=

Each degree < -2¡

x 1 pt. =

Each degree > 6¡

x 1 pt. =

SN-MP
≥ 38¡
Each degree > 38¡

=
x 2 pts. =

4

x 1 pt. =

1 to MP ≥ 99¡

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

=

Each degree > 99¡

2

x 1 pt. =

Total

50

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

00

LATERAL OPEN BITE
2 pts. per mm. per tooth

Skeletal asymmetry (nonsurgical tx)

=

00

1 pt.
2 pts.
4 pts.
7 pts.

=

11

2
Total
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=
=
=
=

Total

=

Lip line :

4
1 pt.
2

48

x 1 pt. =
x 2 pts. =
x 2 pts. =
x 2 pts. =
0
@ 2 pts. =
x 1 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 2 pts. =
@ 3 pts.
2=
x 2 pts. =

=

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

Gingival biotype :

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

additional

0
2

1 pt.

2
2
2

4
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IMPLANT SITE
=

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

OCCLUSION
Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

2 pts.

Identify:

CROWDING (only one arch)
=
=
=
=

4 pts.

(See Instructions)

Addl. treatment complexities

Total

=

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

ANTERIOR OPEN BITE

=

=

Each degree < 26¡

OTHER

Total

=

≤ 26¡

50

OVERBITE
0 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
Impinging (100%)

(See Instructions)

ANB ≥ 6¡ or ≤ -2¡

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

1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.

02

=

(Rev. 9/22/08)

OVERJET

Total

00

=

2

pts.
pts.

pts.

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

=

Both H&V (3 pts)

Soft tissue anatomy :

=

Intact (0 pt), Defective ( 2 pts)

Infection at implant site :

None (0 pt), Chronic (1 pt), Acute( 2 pts)

0

=

T

a t a io rap

!

!

!

!

Occlusal Contacts

1

Total Score:

!
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Alignment/Rotations

1

3

1

2

1
1

1

1

1

1

Marginal Ridges
Occlusal Relationships
11

X
1

X

X
2

1

0

X
1

1

Buccolingual Inclination

Interproximal Contacts

0

2
1
1

Overjet

0

Root Angulation

1

2

1

1

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

1. Pink Esthetic Score

nin

6
2
2

3
3

0 1 2

4

2. Keratinized Gingiva

0 1 2

1
4

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. M & D Papilla

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

1

2. White Esthetic Score ( for Micro-esthetics )

1

3

1
4

0

1. M & D Papilla

6

3

2
6

2

48

n t

3

Total Score: =

4

ro n

Total =

2

3

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

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

5. Tooth Proportion (1:0.8)

0 1 2

6. Tooth to Tooth Proportion

0 1 2

2
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A 27-year-old woman presented with a Class II malocclusion, 8mm of crowding and severe gummy smile. Her motive for the
consultation was that she wished to improve her smile aesthetics and to achieve the desired final result without braces. The case
was treated by dental arch transversal expansion, creating enough space for the mandible anterorotation and correcting the Class
II. Temporary Anchorage Devices (TADs) were used for the Class II elastics, avoiding undesirable upper incisor retroclination. The
anchorage also prevented the upper incisors from extruding and the gummy smile from worsening. After 16 months of treatment,
satisfactory aesthetical and occlusal results were achieved. (Int J Orthod Implantol 2016;43:52-66)
Key words:
Invisalign, aligner treatment, gummy smile, Class II division II, severe crowding, TADs (miniscrews)

Introduction
Invisible orthodontic treatment is a common request nowadays. Severe gummy smile treated with aligners
has been viewed as difficult. However, with the correct diagnosis and proper biomechanical alignment
design, in conjunction with miniscrews, satisfactory results are achievable as documented in this case report.

iagnosis
A 27-year-old woman presented with a gummy smile and crowding in both dental arches; her motive for
the consultation was that she wished to improve her smile with aligner treatment.
Pre-treatment photographs indicated a convex proﬁle (Fig. 1). The intra-oral examination showed the molar
relationships were bilateral Class II. The overbite was +5mm (75%) with retroclined upper and lower incisors,
diagnosed as a Class II division II malocclusion. The upper canines were completely outside the ideal dental
arch (Fig. 1).
The smile evaluation showed a severe gummy smile in both the anterior and posterior regions ( Fig. 1). The
lack of dental arch transversal development was due in part to premaxillary area compression and crowding
(-7mm upper, -8mm lower).
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Dr. Diego Peydro Herrero

Director, Clínica Dental Peydro, Valencia, Spain
Director, Master Class of Beethoven Invisalign International Course
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Fig. 1:
Pre-treatment intraoral and facial photographs. A severe gummy smile and severe crowding with Class II division II malocclusion
was noted.
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The panoramic x-ray (Fig. 2) revealed no

A O

abnormalities in the root or alveolar bone levels. The

A A A

analysis of the temporomandibular joint (TMJ) was

POST-Tx

DIFF.

SNA°

75˚

75˚

0˚

SNB°

70˚

70˚

0˚

ANB°

5˚

5˚

0˚

SN-MP°

41˚

41˚

0˚

FMA°

34˚

34˚

0˚

0 mm

0 mm

0 mm

86˚

91˚

5˚

5 mm

6.5 mm

1.5 mm

91˚

95.5˚

4.5

E-LINE UL

-5 mm

-6 mm

1 mm

E-LINE LL

-2 mm

-3 mm

1 mm

radiograph and tracing (Fig. 2) indicated a skeletal
Class II pattern (SNA 75°, SNB 70°, and ANB 5°) with
a steep mandibular plane angle (SN-MP 41º). Both
upper and lower incisors were retroclined (U1-SN 87°,

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

A A A

After discussing options with the patient, the
following treatment goals were decided upon:
1. Non-extraction, aligner treatment in conjunction
with TADs.
2. Align, level and expand the dentition in both
dental arches, reducing buccal corridors.
3. Prevent worsening of anterior and posterior
gummy smile by TADs.
4. Correct the Class II dental malocclusion assisted
by TADs.
5. Reduce the overbite by light intrusion and
proclination of the lower incisors.
6. Correct the upper and lower incisor retroclination
by increasing lingual root torque.

54

I

U1 TO NA mm
U1 TO SN°

L1 TO NB mm
L1 TO MP°

A IA A A

reatment lan

I
PRE-Tx

within the normal limits. The lateral cephalometric

L1-MP 85°), with retrusive lips (E-line UL -5mm; E-line
LL -2mm)

I

█

I

Table 1: Cephalometric summary

reatment rogress
A dental scan with iTero Element (Align Tech Inc., San

Jose, CA) was taken to start the analysis and planning
of the case. After several further Clinchecks (Invisalign
System Align Tech Inc., San Jose, CA), modiﬁcations for
the proper biomechanical design were conﬁrmed.
A total of 48 aligners were used: 31 aligners in the
first phase and 17 aligners in the second phase
(additional aligners). The duration of use was mainly
10 days, although some were changed every 14
days. The treatment began with the delivery of the
first 2 aligners. The patient was instructed to use
the aligners between 20 to 22 hours a day, and
was advised to remove them only while eating or
brushing her teeth.
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Fig. 2:
The cephalometric tracing indicated a skeletal class II pattern with a steep mandibular plane angle. Upper incisors were
retroclined.
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The selected attachments were:

MANDIBLE (per tooth) (Fig. 3B):

UPPER MAXILLA (per tooth) (Fig. 3A):
• 1.6 Horizontal 4mm
• 1.5 Optimized
• 1.4 Horizontal 3mm
• 1.3 Optimized
• 2.6 Horizontal 4mm
• 2.5 Optimized
• 2.4 Horizontal 4mm
• 2.3 Optimized

█
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Fig. 3: The attachments selected for the case were shown as above.

• 3.6 Horizontal 3mm
• 3.5 Optimized
• 3.4 Horizontal beveled to occlusal 4mm
• 3.3 Optimized
• 4.6 Horizontal 3mm
• 4.5 Optimized
• 4.4 Horizontal beveled to occlusal 4mm
• 4.3 Optimized
• 4.2 Horizontal beveled to gingival 3mm

II

T

I

IJOI 43

The attachments were placed in the second visit.
The composite used as attachments was Tetric
Evoceram (IVOCLAR VIVADENT Inc., NY, USA).
After placing the attachments, aligners 3 to 8 were
delivered to the patient. The aligner shift frequency
was every 10 days. During the use of these 8
aligners, the programmed movements were mainly
expansion, proclination, and derotation of the
molars, canines, and premolars.
2 months later, aligners 9 to 16 were delivered and
an appointment was scheduled to perform IPR and
to insert the miniscrews.
Interproximal reduction ( IPR ) was performed at
the 17th aligner. In the upper arch IPR from distal
13 to distal 23 and in the lower arch IPR from distal
33 to distal 43 ( 0.4mm in each contact point ) was

█

Fig. 4: IPR planning.

carried out to solve crowding, help to the intrusion
movement of the incisors, and to reduce the existing
black triangles between the incisors, which would
then improve the smile aesthetics and enhance the
shape and dental anatomy (Fig. 4). A symmetrical IPR
was conducted in order to maintain centered dental
midlines at the end of the treatment.
In this case the IPR performed was:
Maxilla: 0.4mm per contact point, from distal 13 to
distal 33. (Fig. 4A)
Mandibular: 0.4mm per contact point, from distal
33 to distal 43. (Fig. 4B)

After 4 months of treatment of the 17 th aligner,
the transversal development of the upper arch
had already been partially achieved, as well as a
significant increase in torque on the upper incisors
( Fig. 5 ). For aligner 17, a 1.6x9mm miniscrew
(MIAS1609 Microdent system, Barcelona) was placed
between the roots of the canines and the upper
ﬁrst premolars (Fig. 5). Class II elastics (3/16" 8oz) were
used from the miniscrew to the tubes bonded on
the lower ﬁrst molars.
On aligner 20, having completed the proclination of
the upper incisors, the upper incisor intrusion began
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and the patient was instructed to simultaneously use a short elastic from the miniscrew to the cut located
on 13 and 23, along with the Class II elastics she had been using. The size and strength of that second elastic
was 1/8" 6½oz (Fig. 6). Namely, the miniscrew also provided anchorage to intrude the upper incisors, using
elastics (1/8" 6 ½oz) from the miniscrew to a cut in the aligner located on the upper canines.
The ﬁrst phase of treatment was completed on aligner 31, after 11 months of treatment. At that time a new
scan was performed to plan the second phase of treatment for detailing and ﬁnishing this clinical case. The
final result was planned (Fig. 7). In this second phase of treatment, 17 aligners were used and the patient
continued to use both elastics.

4M
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█

Fig. 5:
On the 17th aligner, Class II elastics 3⁄16” 18oz and miniscrew/
button were used.

█

Fig. 7: Final result planned in 2nd phase (additional aligners).

5M

█

Fig. 6:
On the 20th aligner, Class I elastics (⅛” 6½oz) were added (red)
in addition to the Class II elastics (blue).
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After 15 months of treatment, an occlusal adjustment

( Fig. 9 ). The final result achieved is close to the

was performed to improve the stability of the

planned and designed 3D Clincheck.

case, removing occlusal interferences. An aesthetic
detailing of the cuspids of the upper canines was
performed at the request of the patient, so that they

iscussion

would have a more rounded appearance. On this

Class II cases with a deep overbite, severe gummy

visit, all attachments were removed and the patient

smile and maxillary compression to be treated

kept the last aligner passively for 1 month in order

with aligners has previously been viewed as

to stabilize the immense change that had been

diﬃcult.1,2 However, a proper biomechanical design,

achieved.

incorporating miniscrews, helps to expand the
alignersʼ indication range.3-5

The malocclusion was resolved in 16 months using
Invisalign (Align Tech, Inc. San Jose, CA ) assisted by

Careful planning when using aligner systems is of

TADS.

the utmost importance.6 The appropriate sequence
of movements have satisfactorily resolved clinical

etention

case problems.6 Most errors that occur with this type
of orthodontic technique result from sequences of

2 ESSIX retainers were given to the patient to

movements which are not planned according to

maintain the correct alignment and leveling of the

the 3 phases of orthodontic treatment (Transversal,

dentition in both arches. The patient was instructed

Vertical, Sagittal) and therefore an attempt to resolve

to use these retainers throughout the day during

phases without ﬁrst completing the previous phase

the ﬁrst month post-treatment and afterwards only

translates into movements that are not expressed

while sleeping.

clinically, giving rise to multiple errors. Knowing
and understanding the biomechanics of dental

reatment esults

movements with aligners rather than with braces is
key to achieving good clinical outcomes.3

Satisfactory results for smile aesthetics, occlusion and
alignment can be observed in the post-treatment

Maxillary compression, resolved with arch expansion,

extra-oral and intra-oral photographs (Fig. 8). Bilateral

simultaneously created space for the anterior

molar and canine Class I relationships have been

crowding and solved part of the vertical problems.

achieved. Further documentation with radiographs,

Mesial-out rotation of the upper first molar during

cephalometric measurements and tracings indicate

expansion helped to decrease the Class II molar

the maxillary incisors have increased lingual root

relationship. The arch development in posterior

torque. The mandibular incisors have been proclined

teeth is proved eﬀectively.7
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Fig. 8:
Post-treatment intraoral and facial photographs. Satisfactory smile aesthetics, occlusion and alignment have been achieved.
Bilateral Class l relationships have been achieved. Treatment time: 16 months.
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Fig. 9: Post-treatment cephalometric and panoramic radiographs.
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Class II elastics can be effective and work

due to mandible anterorotation and lower incisor

efficiently after overjet creation by expanding and

proclination.8 The aligners practiced a light intrusion

increasing upper incisor root torque. However, the

force9,10 over the upper anterior teeth which helped

biomechanics treating any case with Class II division

with gummy smile correction.

2

II and severe gummy smile must be designed
properly.

The Class I elastics from the miniscrews located
between the upper premolars to upper aligner

Miniscrews as anchorage for Class II correction

canine cut-out helped to simultaneously solve the

proved to be very effective when seeking the

Class II malocclusion. Due to these two miniscrews

effect of mandibular advancement. Producing the

being located close to the maxillary center of

anchorage with the miniscrew rather than in the

resistance, the Class I elastics produced more body

upper aligner, the upper anchorage is completely

movement eﬀect for the upper arch and lingual root

skeletal a n d t h e e n t i r e e f f e c t o c c u r s a t t h e

torque eﬀect on the upper incisors; thus, distalization

mandibular level, thus avoiding such adverse eﬀects

with minimal side eﬀects was achieved.

as retroclination and the loss of torque on the upper
incisors; also preventing deepening of the overbite

The case was ﬁnalized in a Class I molar and canine

or worsening the gummy smile. Deep overbite can

occlusion, with proper torque at the upper and lower

also be resolved with this kind of Class II elastics,

incisors, and the correct transversal development

█
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Fig. 10:
Cephalometric tracings before (black) and after (red) treatment showed slight intrusion and retraction of upper dentition and
flaring of lower incisors. The maxillary incisors have increased lingual root torque. The mandibular incisors have been proclined.
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of both dental arches. Furthermore, biomechanics

Ac nowledgement

assisted by miniscrews worked properly, achieving

Thanks to Dr. Huang, Chi for ceph tracings and

changes at the dental, gingival, and bone level that
resulted in a great improvement in smile aesthetics.

onclusions
It has been proven that the Invisalign System
(Align Technology, San Jose, CA) works properly with
miniscrews, to assist dental movements that may
initially have seemed complex.
The use of miniscrews in this case favors the
biomechanical design, by avoiding the adverse
effects of retroclination and loss of torque on the
upper incisors, which are normally produced by the
continued use of elastics when they are anchored
on to the aligners at the upper canine level.
Miniscrews in combination with elastics and aligners
are useful in assisting movements as planned. Even
severe gummy smiles can be treated with the proper
design (Fig. 11).

█

Fig. 11:
Gummy smile has been corrected with miniscrews in 16 months.

editing; Teacher Paul Head for profreading this
article.
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LINGUAL POSTERIOR X-BITE

i cr panc n
1

or

t

Total

0

=

BUCCAL POSTERIOR X-BITE

(Rev. 9/22/08)

TOTAL D.I. SCORE

1 pt. per tooth

25
25

2 pts. per tooth

Total

02

=

OVERJET
0 mm. (edge-to-edge)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
7.1 Ð 9 mm.
> 9 mm.

=
=
=
=
=
=

CEPHALOMETRICS

1 pt.
0 pts.
2 pts.
3 pts.
4 pts.
5 pts.

ANB ≥ 6¡ or ≤ -2¡

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

=

05

=
=
=
=

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

=

25

OVERBITE
0 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
Impinging (100%)
Total

(See Instructions)

0 =

Each degree < -2¡

x 1 pt. =

Each degree > 6¡

x 1 pt.
0 =

SN-MP
≥ 38¡
Each degree > 38¡

=
x 2 pts. =

2

≤ 26¡

=

Each degree < 26¡

4

1 to MP ≥ 99¡

=

Each degree > 99¡

2

OTHER

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

=

00

2 pts. per mm. per tooth

=

00

Addl. treatment complexities

Total

=
=
=
=

1 pt.
2 pts.
4 pts.
7 pts.

=

71

64

1 pt.
4
1 pt.
2

68

x 1 pt. =
x 2 pts. =
x 2 pts. =
x 2 pts. =
@02 pts. =
x 1 pts. =
x 2 pts. =
x 2 pts. =
@ 2 pts. =
x 2 pts. =
@ 3 pts.
2=
x 2 pts. =

2

Total

2
2

4

=

64

IMPLANT SITE
Lip line :

OCCLUSION

Total

4

Identify: Gummy Smile

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

Gingival biotype :

Class I to end on
End on Class II or III
Full Class II or III
Beyond Class II or III

2 pts.

(See Instructions)

Skeletal asymmetry (nonsurgical tx)

CROWDING (only one arch)
1 Ð 3 mm.
3.1 Ð 5 mm.
5.1 Ð 7 mm.
> 7 mm.

=

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

LATERAL OPEN BITE

Total

x 1 pt. =

Total

ANTERIOR OPEN BITE

Total

x 1 pt. =

4 pts.

=

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

=
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
High-scalloped, thin (2 pts)

=
=
=
=
=

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

additional

40

2

pts.
pts.

pts.

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

=
Soft tissue anatomy :

H&V (3 pts)

Intact (0 pt), Defective ( 2 pts)

Infection at implant site :

=

None (0 pt), Chronic (1 pt), Acute( 2 pts)

=
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Occlusal Contacts

a t a io rap
Case #

a ation

1

2

1

Patient

Total Score:

10

Alignment/Rotations

2

1

1

Marginal Ridges
Occlusal Relationships

2
11

0
1

1
1
Interproximal Contacts

Buccolingual Inclination

0
4

1

1

1

Overjet

0

1

Root Angulation

0

1

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

1. Pink Esthetic Score

2

1. Mesial Papilla

0 1 2

2. Distal Papilla

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. M & D Papilla

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

2. White Esthetic Score ( for Micro-esthetics )
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n t

Total =

1

1. Tooth Form

0 1 2

2. Mesial & Distal Outline

0 1 2

3. Crown Margin

0 1 2

4. Translucency (Incisal third)

0 1 2

5. Hue & Value (Middle third)

0 1 2

6. Tooth Proportion

0 1 2

1. Tooth Form

0 1 2

2. Mesial & Distal Outline

0 1 2

3. Crown Margin

0 1 2

4. Translucency (Incisal third)

0 1

5. Hue & Value (Middle third)

0 1 2

6. Tooth Proportion

0 1 2
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Introduction
Oral health maintenance during orthodontics is

lesions without opening space invites operative

essential for achieving desirable clinical outcomes.

errors that may inadvertently weaken a marginal

Common problems, such as caries, pulpitis,

ridge or incisal angle. Once the integrity of a

periapical pathology and periodontal disease,

functional structure is compromised, it may

require correction or at least stabilization prior

collapse, risking serious damage to a tooth. This

to commencing active orthodontic treatment.

report describes a relatively simple, yet conservative

However, it may be diﬃcult to access small carious

approach to restore interproximal caries during

lesions in a crowded dentition. On the other hand,

active orthodontic treatment (Fig. 1).

large carious lesions with pulp involvement and
periapical pathology often require endodontic
treatment and temporary restorations before the
start of orthodontic treatment. Tooth fractures
or pathology detected during active treatment
may require adjunctive care during the course of
orthodontic therapy.
Class II, III and IV restorations may involve important
functional areas on occlusal or incisal surfaces. It
is important to monitor restored teeth in centric

█

Fig. 1:
As shown, the length of the open coil spring is the distance
between the brackets plus 2-2.5 times the bracket width.

occlusion and functional excursions, both before
treatment and as it progresses. Bracket repositioning,
detailing and/or occlusal adjustment may be
necessary to control occlusal trauma.
Conservative management of caries is frequently
encountered during active orthodontic treatment.
Interproximal space is created to facilitate
conventional restoration of small to moderate
carious lesions.1 Attempting to restore interproximal

70

linical tec nique
Indication: Orthodontic patients with caries on
anterior or posterior proximal surfaces
Application: Poor access to interproximal lesions is
improved by orthodontically opening interdental
spaces (Fig. 2), but simultaneous opening of multiple
spaces is unpredictable (Fig. 3). Restoring inaccessible
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Dr. Sheau Ling Lin,

Lecturer, Beethoven Orthodontic Course (Left)

Dr. Chris Chang,

Founder, Beethoven Orthodontic Center
Publisher, International Journal of Orthodontics & Implantology (Center)

Dr. W. Eugene Roberts,

Editor-in-chief, International Journal of Orthodontics & Implantology (Right)

█

Fig. 2:
To reactivate the spring, a ball of flowable resin is
polymerized on the archwire to increase the range of
activation.

█

█

Fig. 3:
Three consecutive open-coil springs on an archwire is not
recommended, because the space opening is unpredictable
and may result in periodontal compromise.

Fig. 4:
An open coil spring was inserted between the central
incisors to open space for restoration of interproximal caries.

should be the distance between the brackets,
plus 2-2.5 times the bracket width (Fig. 1). After 1-2
months, the teeth usually separate about 1.5-2mm,

interproximal lesions should be the first priority at

which is adequate for most operative procedures (Fig.

the start of orthodontic treatment. Selective space

5). If the interdental space is inadequate at a follow-

opening during active treatment facilitates the

up visit, activate the open coil spring with a pusher

predictable restoration of lesions noted later (Fig. 4).

and polymerize a resin ball (1.5-2mm in diameter) on
the archwire to re-activate the spring (Fig. 2). Follow-

Procedure: An open coil spring is used to separate

up at about 1 month interval is recommended until

the affected teeth. The length of the open coil

an adequate space is achieved.
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█

Fig. 5:
Two months after the coil spring was placed, the
interproximal space was opened about 2mm.

█

Fig. 6:
Following the restorative procedure, the space is closed
with an elastic chain. Alternatively, coil springs can be placed
distal to the central incisors, if there are additional restorative
needs on those surfaces.

Multiple Lesions: Be patient, do not exceed more

The coil springs placed distally to the central incisors

than 2 open coil springs in a quadrant, or more than

helped close the midline diastema, as they opened

3 in an entire arch. It is challenging to properly place

spaces between the central and lateral incisors (Fig. 7).

multiple interdental springs, and the direction of
the forces is diﬃcult to control (Fig. 3). Furthermore,
excessive space opening may distort the arch and
damage the periodontium.

iscussion
Restoring interproximal carious lesions, from the
a labial or lingual with a G.V. Black preparation, 1

ase Illustration

requires removal of a large amount of tooth
structure to accomplish the proper retention and

A 21 year old female with mild maxillary crowding

resistance forms. 2 Space opening provides more

was scheduled to commence orthodontic treatment,

direct access for caries removal, resulting in a more

but there were proximal caries on the mesial

conservative restoration. It may be advantageous

surfaces of maxillary incisors. An open coil spring was

to restore interproximal caries early in orthodontic

placed between the brackets of the maxillary central

treatment, rather than before it starts.

incisors at the initial bonding appointment (Fig. 4). In

72

two months, the space was opened about 2mm (Fig.

Contemporary caries management can be

5). The archwire was removed, and the patient was

a c c o m p l i s h e d w i t h “ b ox , ” “ sl o t , ” o r “ tunn el ”

referred to her general dentist to restore the caries.

preparations.3 A box preparation results in extensive

After the restorative procedure ( Fig. 6 ), open coil

loss of tooth structure on the lingual or labial

springs were inserted between the maxillary lateral

surface. The slot procedure reduces the amount of

incisors and central incisors bilaterally (Fig. 7), to open

tooth structure removed, but the point of access

additional spaces to restore interproximal caries.

may weaken the marginal ridge or incisal angle.
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Use of open coil springs to separate carious
interproximal surfaces is a wise decision, particularly
if the teeth are to be aligned anyway. Opening the
proximal areas allows the dentist to have direct
visual access to the lesions. Small to moderate
caries are easily restored in a conservative manner,
and functionally sensitive areas are protected. The
margins of the restoration are readily finished and
the profile is meticulously constructed to produce
ideal form and function.

onclusion
Orthodontically separating teeth with small to
moderate proximal caries facilitates restorative
procedures, by providing direct visual access.
Conservative operative procedures preserve the
█

Fig. 7:
Coil springs are positioned between the central and lateral
incisors bilaterally, to open space for additional restorative
procedures.

integrity of marginal ridges and incisal angles.
The selective opening of interdental space is a
reliable interdisciplinary procedure for facilitating
conservative restorative procedures.

Furthermore, it is difficult to properly finish the
margins of a slot preparation, which may predispose
the patient to food impaction, secondary caries

Ac nowledgment

and periodontal problems. Tunnel restorations are

Thanks to Mr. Paul Head for proofreading this article.

designed to preserve the functional structures,
but it is a very technique-sensitive procedure.
There is more risk to the pulp, and it is difficult to

e erences

fill the preparation with restorative material. In

1. Theodore MR, Harald OH, Edward JS, Jr. Sturdevant’s art &
science of operative dentistry. 4th ed. St. Louis: Elsevier Mosby;
2002. p. 281-303.
2. Ji W, Chen Z, Frencken JE. Strength of tunnel-restored teeth
with different materals and marginal ridge height. Dent Mater
2009;25:1363-70
3. Chu CH, Mei ML Cheung C, Nalliah RP. Restoring proximal
caries lesions conservatively with tunnel restorations. Clin
Cosmet Investig Dent 2013;30:43-50.

addition, finishing the margins of the restoration is
challenging, so the procedure is usually restricted to
interproximal caries on the distal surface of posterior
teeth. Opening a space considerably facilitates the
tunnel procedure because it provides more direct
visualization.
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Animation & Illustration Workshop

Advanced Keynote Workshop
10/22-24 (Sat-Mon) 09:00-17:00
12/2-4

(Sat-Mon) 09:00-17:00

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

Topics:
1

Design illustration in Keynote.
2

Showcase your own drawing with stunning
animation in Keynote.
3

Animation composition.

by

Lecturer:
Dr. Rungsi Thavarungkul,
Thailand

course@newtonsa.com.tw
Requirements:

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

earn it our fa orite

Best of all
Finishing Tips for Angle Cases

The
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e-Books collection
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One of the main goals of the initial phase, when working with passive self-ligating Damon brackets, is to
control rotation during alignment. Delays in reaching this goal can slow down the treatment process.
If a tooth is slightly rotated, CuNiTi initial archwires allow doctors to achieve a complete correction in the ﬁrst
few months. (Fig. 1)

█

Fig. 1: Sequence of correcting rotated upper cuspids.

When an archwire canʼt be engaged due to a large

comfortable solution to address this problem. First,

degree of tooth rotation, the Couple Technique,

place the initial archwire and bond a button on the

which states that two forces equal in magnitude and

buccal surface of the rotated tooth. Second, insert a

opposite in direction can produce a pure rotation,

passive spring between the two teeth surrounding

spinning the object around its center of resistance, is

the rotated tooth. Third, use a ligature from the

eﬀective in solving this problem.

button to compress the spring approximately a

The Couple Technique is applied in this case by
bonding two buttons on the buccal and palatal
surfaces of the bicuspid and molar (Fig. 2). Despite
its eﬀectiveness in derotation, this technique can be
very uncomfortable for some patients.
The “ ANG Technique ” was invented by Dr. Matías
Anghileri from Argentina to provide an eﬀective and
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Fig. 2: The application of the Couple Technique
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Dr. Anghileri Matías

Specialist in Orthodontics & Dentofacial Orthopedics, Buenos Aires, Argentina

third of its original length. An easy way to do this is
by placing the ligature through the first or second
coil (Fig. 3). The spring can then exert its force in the
same direction to which the tooth must be rotated.
In this article two cases are presented to illustrate the
application of the ANG technique. In this first case
(Fig. 4), the bicuspid is rotated distally; therefore, the
spring should be compressed to provide a constant
mesial light force towards the rotated bicuspid (Fig. 4).
The spring works continuously to derotate the tooth
without adjusting the ligature.
Once the tooth is rotated enough to be engaged in
the main archwire, itʼs ready for bonding. Itʼs noted
that a space is created as the tooth derotates since
a rotated posterior tooth occupies more space than
a well-aligned one. Finally, the total correction is
█

Fig. 3:
ANG Technique: Compressing a coil spring to ⅓ of its length
by inserting a ligature.

█

Fig. 4: ANG Technique: Compressed spring

achieved after three months (Fig. 5).
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0M

█

3M

Fig. 5: ANG Technique: Creating space and derotating before alignment.

0M

█

Fig. 6: ANG Technique: Four rotated teeth highlighted by dotted circles.

0M

In the second case there are four teeth severely
rotated. As a result alignment usually takes several
months (Fig. 6).
The ANG Technique is applied to the lower cuspids
and the second lower bicuspids simultaneously.
The tooth where the spring is going to be anchored
must have a greater anchorage than the rotated one
to avoid an unwanted rotation.

█
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Fig. 7: ANG Technique: Directions of forces.
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2M

█

Fig. 8: ANG Technique: Bonding the brackets.

3.5M

█

Fig. 9: ANG Technique: Alignment.

With the ANG technique the directions of the forces

Controlling tooth rotation does not have to involve

of the compressed springs rotate the bicuspids

complex mechanics that may prolong treatment

distally and the cuspids mesially (Fig 7).

time. The “ ANG (Anghileri) technique ” employs
simplified and yet effective mechanics to solve

Two months later, there is enough space to directly

tooth rotation without sacriﬁcing patient comfort.

engage these four teeth with a .013” CuNiTi wire. The
ANG Technique doesnʼt interfere with the incisors
and anterior guidance is undisturbed. (Fig. 8). After 3.5
months the teeth are in a good alignment (Fig. 9).
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My struggle with studying Orthodontics with an

discussion that has lasted until last February of 2015.

engineering background, initially in Brazil, where

He started as my mentor, and passed away as one of

I went to Dental School, was to try to find an

my best friends. There was no teacher that I admired

appropriate scientific, physical approach. Iʼve only

more.

started to find this approach when reading the
work of Charles J. Burstone. In 2001, I translated one

Dr. Burstone was the first mentor of my academic

of his books, “Modern Edgewise Mechanics and the

life. It started when I once asked him how we could

Segmented Arch Technique”, into Portuguese. Without

predict tooth movement based on force systems if

much hope of a response, I contacted Dr. Burstone

we didnʼt have any papers about the relationship

with some questions about the book. Dr. Burstone

between the force we applied on the tooth and

not only replied to all my questions, but that was

how that translated to cellular reaction and bone

the beginning of a mutually stimulating intellectual

modeling in the PDL. He said that basically there was
no scientific evidence for it, and we just assumed
that the tooth would respond linearly to the force
system. I was surprised by this, because predictability
of tooth movement depends on this hypothesis. Our
conversation gave me motivation to pursue research
to investigate this. He said I should go to Indiana to
study under Dr. Eugene Roberts. I had no motivation
to go anywhere else and study anything other than
biomechanics, so I followed his advice. Moreover,
our discussions and some issues I found with the
T-loops in the book led to the publication of my
first paper “Self-corrective T-loop for differential space

closure”.
When I finished my PhD, my original idea for
research that originated from my conversations with
Dr. Burstone, combined with the genetics input
█
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Fig. 1: Dr. CJ Burstone at Sun Valley in 1990.

from Dr. Eugene Roberts and his collaborators, won

J
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Rodrigo F. Viecilli, DDS, PhD

Associate Professor of Orthodontics, director of the Biomechanics Laboratory Center for Dental Research,
Loma Linda University School of Dentistry, Dr. Roberts’ #9 graduate student

the Milo Hellman Award, being recognized as the best graduate research in North America. I immediately
started my academic career as an Assistant Professor at NYU after graduating from residency.
I once took Dr. Burstone to see the Episode III of the Star Wars series, when we were lecturing together at a
national meeting in Brazil. He had never seen any of the Star Wars movies, but after watching it, he started to
incorporate the theme in his lectures. He liked to say that we, the biomechanical scientists of Orthodontists,
should be the Jedi of the profession, and ﬁght against the dark side (the gurus and technique prophets). He
convinced me that people like us have an ethical mission in the Profession to keep things factual and
scientiﬁc.

█

Fig. 2:
Portrait of (from left to right) Drs. Chris Chang, Charles Burstone, Eugene Roberts, James Baldwin (oil painting) and bust of C.
Burstone (center left). Permanent collection in the Department of Orthodontics and Oral Facial Genetics at Indiana University
School of Dentistry.
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In my opinion, there are only two minds that were

after being continuously attacked by Angle, and

truly genius in Orthodontics: Calvin Case and Charles

killed himself. When I first discussed this story

Burstone. I will explain why. In the beginning of

with Dr. Burstone, and the difficulty in making the

th

the 20 century, Calvin Case defended extractions

Orthodontic community study and accept a more

in selected cases to improve the profile, and

scientific approach to mechanics, in lieu of simply

proposed customized force systems to achieve

focusing on brackets and devices, he surprised me.

specific movements. In his book, he described

He said Calvin Case was his greatest inspiration,

the first scientific attempt to define a primitive
center of resistance. Calvin Case defended that
specific objectives for positions of teeth should
be established and the decision on extractions
depended on those. On the other hand, Edward
Angle, who ended up being more famous and
recognized, designed and helped sell pre-fabricated
appliances. Long discussions in Dental Cosmos
depicted Angle using divine images and religious
arguments against Case to suggest his thoughts as
heretic. Unfortunately, Case was ahead of his time
and was ostracized by the Orthodontic community

█
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█

Fig. 3:
Bust of Calvin Case. Permanent collection in the Beethoven
Orthodontic Center.

Fig. 3:
Two of Dr. Burstone’s closest professional colleagues and personal friends (Rodrigo and Michael Marcotte), and Chris Chang at
the Burstone Memorial Symposium in Indianapolis in 2015.
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and the concepts of goal-oriented treatment and the occlusogram that he invented were basically a
sophisticated version of Caseʼs ideas. The genius of Dr. Burstone is that he was able to take Caseʼs ideas
to a more practical level. Even though he was a tough scientist somewhat opposing the way things were
generally done in orthodontics, his lectures were always packed and he was admired and loved by most, if
not all.
The diﬀerence between Charles J. Burstone and other great legends of Orthodontics is that he did not teach
a technique (although some labeled it as such). He was not a guru or a clinician. He was a scientist and the
concepts revealed by his research are universal. Anytime he analyzed a mechanical system or appliance,
he would look at the data, and rejected even his own original versions of appliances when necessary. His
conclusions about mechanical design and tooth movement were based on data, not on what he anedoctally
saw in his office, or what worked in his hands. To compare the legacy of Dr. Burstone in Orthodontic
mechanics to any others is simply unfair, because nobody can match establishing the scientiﬁc foundations
of orthodontic mechanics. I feel extremely privileged to have the opportunity to directly work with him
in the last few years and ask and learn from him while we worked on projects. It is my responsibility as a
scientist to give continuity to his work.
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conceptualized jointly by us while we discussed
what would be the best possible alignment
archwire. Basically, the SmartArch was developed
to be the only necessary alignment archwire for
first and second order corrections. Our calculations
determined that for optimum sliding during
alignment we should not use a wire larger than 0.016
to starts a case. Then, laser was used to process
the wire in each interbracket distance so that each
tooth would get an optimum force value for its
available root support. The SmartArch is the ﬁrst wire
in orthodontics that has data showing that both
█

Fig. 4: Drs. Charles Burstone and James Baldwin.

root support and interbracket distances are taken
into account to obtain the optimum force for tooth
alignment. Our data shows that alignment with this

I had the privilege to work together with Dr. Burstone

archwire works best with self-ligating brackets or

in his last two contributions to orthodontics. The
ﬁrst was the proof that the center of resistance could
not be deﬁned in 3D as a point, and the proof that
axes of resistance could. This study was published
in the AJO-DO and has since been validated by
other groups. This study revealed that there can be
expected variation of 1-2mm in the location of the
projected center of resistance in different planes,
and that the Cres is very sensitive to root and bone
asymmetries. Hence, continuous clinical feedback
and adjustment are necessary as the tooth moves.
The last thing we worked on together is called
SmartArch (Fig. 5) (http://www.smartarchortho.com).
It is an alignment wire with stiffness prescriptions
for each inter-bracket distance in an arch. It was
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Fig. 5:
SmileArch designed by Drs. Charles Burstone and Rodrigo F.
Viecilli.
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a slightly loose metallic ligature. Dr. Burstone and I

learned to have from him, I was comforted by the

spent over a year and worked on this on the phone

fact that he passed away still performing at his best,

and weekend-long meetings during that period.

with honor, and doing what he loved. Thatʼs the way
of the scientist, and the Jedi.

Dr. Burstone, even with his advanced age, was
extremely sharp and had a very witty sense of

The picture below was taken in 2003, when I was 26

humor. We had just talked on the phone about some

and was ﬁnishing my residency in Orthodontics. Dr.

challenges regarding the SmartArch right before he

Burstone had visited Brazil to give a course, and met

travelled to Korea to give his last series of lectures. I

my family (which is also of orthodontists) to revise the

was sad and stunned to be woken up with the news

translation of his book.

that he had passed away. But, in the serenity that I

█

Fig. 6: Drs. Charles Burstone, Rodrigo and his family, 2003.
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I enjoyed the content of the lectures, the
clinical observation, and the hands-on
simulation exercises. No one in the world of
orthodontics is doing what Drs. Chang and
Lin are doing! Excellent. Observing Dr. Chang
providing hands-on patient care, and being
able to ask questions and discuss treatment
options and protocols really tied together
everything that I had heard in Dr. Changʼs
lectures and what I had read in his journals
and textbooks.

Mark Lenz

(Center right),

USA

Dr. Chang's philosophy of common sense!
I really appreciate his humbleness and simple approach
to explain technical and complex treatment plans.
Returning to basic science helps greatly to solve
complicated situations. He has tremendous amount of
knowledge not only in Ortho but also Oral surgery and
Perio as well. He is such a lucky clinician to have the
most talented, hard working team around him. I guess
it was not overnight to develop a great environment in all his polyclinics.
I recommend his course to every dentist interested in broadening clinical skills and change of
practice style and say you don't know what you don't know!
This course is a gem.
Best regards,

Sherif Ibrahim,
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Chris makes everything so simple. He explains
very clearly and goes out of his way to show the
technique step by step and demystifies the use
of TAD mechanics without using a lot of extra
bits and pieces. Chris really sticks to the basics,
working on building up our fundamental skills.

Howard Yean,

Australia

The entire course was great and the topics were
really well developed and explained. The portion
that talked about the treatment of impacted teeth
and treatment of class III patients were the ones
I liked the most. It was great, really useful and
beneficial in terms of acquiring knowledge. Dr.
Chang was clear and explained everything he was
doing. The proximity was really good.

Miguel Goncalves,

Portugal

Chris' OBS lectures, his treatment of some
very difficult cases non-surgically is very
inspiring. The clinic patient workflow and
Keynote is also very efficient and simple,
certainly something to incorporate into our
practice.

Guan Go,

Australia
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Double Retractors

Double Retractors x2, Black Board x2

The double-end design creates an extended handle and allows
for firm grasp. The new and improved material is more durable
and resilient. The light shape provides the most esthetic aid in
intra-oral photography.
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Strong, durable stainless steel, autoclave-proof, the specially
designed size, shape and thickness ensure maximum intra-oral
view without sacrificing patient comfort.
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A simple but power set of tools to correct severe deep bite and
cross efficiently. The bite turbos and lingual button molds, made
with silicon and filled with flowable resin, can be reused and
adjusted depending on treatment progress. The longer one allows
you to solve all kinds of deep bite and large horizontal overjet.

“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
“Iʼm 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
Dr. Ron Bellohusen, New York, USA
see him routinely achieve the impossible.”
This method of learning is quantum leap forward. My students at Oklahoma University will benefit
Dr. Mike Steffen, Oklahoma, USA
greatly from Chris Chang's genius.
“Dr. Chris Chang's innovation eBook is at the cutting edge of Orthodontic Technology...
Dr. Doraida Abramowitz, Florida, USA
very exciting! ”
“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
Dr. James Morrish Jr, Florida, USA
learning.”

The 2016 iAOI symposium on April 26.
Participants took photo with the keynote
speaker, Dr. Diego Peydro Herrero (center
right), and Dr. Chris Chang (center left) in
Newton's A, Hsinchu, Taiwan.

