CLINICAL

Class Il orthodontic treatment of a
growing patient using aligner treatment
with mandibular advancement

Bart lwasiuk'

Initial records

: . Patient
Dr. Bart Iwasiuk .
Toronto. ON. Canada Age: 11 year, 8 month-old male. Chief concern: Upper front teeth sticking out
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Cephalometric values

CLINICAL

Measurement Value Norm StDev
SNA 82.7 82 3
SNB 71.3 79 3
ANB n4 3 2
U1-SN 116.2 103 6
L1-MP 95.5 90 5
Interincisal angle 108.8 135 1
FH-MP (FMA) 30.3 24 3

Diagnosis
* Permanent denfition
 Convex facial profile
* Severe Class Il, division 1 bite relationship on the right
and left side
- 11-12 mm overjef
- Retrognathic mandible
- Protruded upper and lower incisors
* Deep impinging bite (8 mm overbite)
* Moderate upper anterior spacing with a midline diastema
* Mild lower anterior spacing
* Agenesis of UR8, UL8, and LL8

Treatment goals

1. Correct the bite to Class | molar and canine without
extractions.

2. Reduce the incisor proclination.

3. Close all the spaces.

4. Correct the deep bite.

5. Maintain good oral hygiene during and after orthodontic
freatment.

Treatment plan

1. Open the bite with an initial series of Invisalign aligners
(pre-mandibular advancement phase).

2. Begin fo retract and upright the upper incisors during
this pre-mandibular advancement phase, using Class I
elastics for maximum anchorage.

3. Advance the mandible using aligners with precision wings
(no interarch elastics).

4. Detail and finish with additional aligners as needed.

5. Retain the teeth with a bonded lingual wire on upper
2-2 and lower 3-3. Add a clear retainer for night-time

wear to the upper arch around 45 days later, once the
teeth have seffled and the occlusion has sfabilized. Form
lingual bite ramps info the upper clear refainer if deep
bite relapse is noted. ™

* Vivera® retainers can now be ordered with precision bite ramps as a feature.

Invisalign aligner features used

* FEruption compensation feature for the permanent upper
right canine.

e Optimized and conventional attachments.

e Precision cut-outs for the lower first molars (during the
pre-MA phase only).

e Precision wings for mandibular advancement.

* Precision bite ramps (during the additional aligners phase
for defailing).

ClinCheck® software set-up and staging

The pre-mandibular advancement aligner phase was designed
to level the lower arch to reduce anterior inferferences before
inifiating mandibular advancement. In the upper arch, the
molars were derofated and the incisors refracted, infruded,
and uprighted. During the mandibular advancement phase, the
incisor refraction and arch leveling continues, to avoid anterior
interferences while the overjet is being corrected. Precision bite
ramps for vertical control can be added to the upper aligners
once the overijet is sufficiently reduced.

Pre-mandibular advancement phase treatment goal (Stages
#1-16). Notice that the upper incisors do nof need fo be
fully retracted before mandibular advancement begins. The
plan is to begin advancing the mandible as soon as possible
in order to give the patient more time in the mandibular
advancement phase to capture their jaw growth.
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Pre-mandibular advancement goal
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Left: Mandibular advancement phase treatment goal (Stages #17-60). The set-up with the precision-wing feature and attachments
visible (top row) and without (middle and bottom rows).

Right: Staging pattern for the pre-MA and mandibular advancement (MA) aligners (an automatic transition between the pre-MA and
MA aligners is the default setting, so an additional scan/impression is not required in-between phases). Due to aligner fit problems, a
new scan was required after aligner #40 (stage #24 of the MA-phase), at which point lingual attachments were manually added to
the lower first molars for improved appliance retention before taking the mid-course correction scan (see clinical discussion for details). *

* Since this case has been treated, lingual attachments have now become available and can be requested in special instructions
in prescription form on molars or premolars for Invisalign treatment with mandibular advancement. One attachment per quadrant is
recommended to provide sufficient retention.
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Progress records

Treatment goal and staging for the detailing phase with additional aligners. IPR of 0.3 mm per contact was added to
the upper anterior teeth to further reduce the overjet due to an existing Bolton discrepancy (excessive tooth mass in
the upper anterior). Class Il elastics were added to maintain the A-P correction achieved. Precision bite ramps were
added to the upper aligners for vertical control.

Additional aligner scan after the mandibular advancement  was then instructed to discontinue all appliance wear for 1
(MA) phase was completed. At the end of the MA-phase, ~ month of additional bite seffling before taking this scan for
the posterior occlusion was allowed to seftle for 8 weeks  additional aligners for detailing.

using sectioned aligners during the last 4 stages. The patient
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Final photos

Treatment summary

* Number of aligners used:

- Upper: 40 of 64 dligners (16 pre-MA, 24 MA| + 30
of 32 additional aligners as a mid-course correction
(MA) +18 additional aligners for detailing.

- lower: 40 of 64 aligners (16 pre-MA, 24 MA) +30
of 32 additional aligners as a mid-course correction
(MA] +18 additional aligners for detailing.

* Aligner change interval: weekly, except stages #27-30
of the midcourse correction series (2 weeks each).

* Treatment time: 18 months of acfive aligner freatment. This
fime does not include 1 month fo order the mid-course
correction aligners, 2 months of wearing aligners with no
precision wings {cut fo 4-4 only) followed by 1 month of
not wearing any aligners at the end of the MAphase for
passive eruption of the posterior teeth, and 1 month fo
order the additional aligners for detailing (i.e., 23 months
of calendar time from initial aligner delivery to refention).

After the detailing phase with 18 U/L additional aligners, a solid Class | occlusion was achieved, along with ideal overbite and overjet.
No final radiographs were taken due to a lack of medical justification for these per Canada’s guidelines on dental radiographs.

* Appointment scheduling:
- After the initial aligner delivery, the patient was seen at

week 8 and at week 16 [since there were 16 pre-MA
aligners).

For the MA aligners with precision wings, we saw
the patient every 8 weeks (i.e., before every bite
jump increment), in order to ensure proper patient
engagement of the precision wings at each new
jump. At aligner #40, the precision wings were not
engaging on the left side and the aligners were not
capturing the upper left lateral incisor, so additional
aligners as a mid-course correction were ordered (at
no additional lab cost or charge to the patient). The
8-week appointment intervals confinued throughout
the mid-course correction MA aligners.

After the MA-phase was completed, the patient wore
aligners that were frimmed short with scissors (4-4).
These were worn for 2 months, followed by no aligners
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for 1 month, to give the occlusion time to passively
erupt and sfabilize before taking the scan for post-MA
aligners for detailing.

- During the defailing phase, the patient was seen affer 14
weeks (aligners #1-14) and then again a month later (affer
aligners #15-18). Bonded lingual retainers were then
placed on upper 2-2 and lower 3-3.

- An upper clear refainer was made for the patient 5 weeks
after the bonded retainers were placed (worn at night only).
No other appliances were wom during this 5-week period,
in order fo give the occlusion the flexibility to seffle info place.

* Since the upper incisors were severely proclined
inifially, buttons for Class Il elastics were bonded to the
permanent upper lateral incisors and the aligners frimmed
short gingivally. The permanent canines had not erupted
enough to allow for precision cuts, and engaging
precision cuts on the first premolars would have created
an undesirable short vertical vector on the first premolars.
In the lower arch, buttons were bonded to the lower 6s.
1/4" 4.5 oz. Class Il elastics were worn full time during
the pre-MA phase.

* 3/16" 4.5 0z. Class Il elastics were used full-time during
aligners #1-14 of the detailing and finishing phase
fo help defail and maintain the A-P changes achieved
during the mandibular advancement (MA)] aligner phase.

Example of an alternative way we engage elastics for patients
with an interdental space present. The elastic can be “lassoed”
around a pontic, interdental ridge, or eruption compensation
feature instead of a button or precision-cut aligner hook.

" This technique is not recommended in cases where interdental
space is inadequate to accommodate an elastic and its forces,
as aligner breakage may occur.

Clinical discussion

The patient's severe Class Il malocclusion was successfully
corrected to Class | using Invisalign aligners with precision
wings for mandibular advancement. The severe deep bite
and excessive overjet were also corrected to ideal. The
patient's cooperation was excellent throughout treatment.
However, one of the early challenges in this case was that
the patient was exiremely compliant with his elasfics, and
the retentive surface area of the aligner around the upper
lateral incisors was reduced to accommodate the bonded
buttons. As a result, the upper lateral incisors rofated distally
out of the aligner, and tracking was lost. For aligners #17-
24, we had the patient connect an elastic from upper
lateral to upper lateral to mesially rotate them back info the
arch. The patient was able to continue with the MA phase
up to aligner #40 of 64. By then, however, the lower left
first molar was dumping and the precision wing was not
engaging anymore. At this point, the upper diastema was
closed and the anterior spacing was also closed. The patient
was 1/3 cusp Class Il on the right and 1/2 cusp Class |l
on the left. Today, instead of bonding buttons to the upper
lateral incisors, we would lasso the Class Il elastics around
the upper aligner and have the elastics engage the eruption
compensation feature on the right, and around the ridge
of the interproximal space between the lateral incisor and
canine on the left, because avoiding cuts and cutouts in the
aligner creates greater aligner plastic adaptation around
the teeth for tooth movement control.

To improve the retention of the additional MA aligners
for mid-course correction, we manually added a lingual
composite attachment to the lower first molars before
taking the scan and request on the prescription that these
attachments be left alone during the digital detailing process.
This was accomplished by modifying the last fiting aligner
with thermoforming pliers to create an attachment well, but
today we can order lingual attachments for precision wings
on molars or premolars (one affachment per quadrant is
sufficient) via prescription. By doing this slight modification,
the mid-course correction MA aligners were more retentive,
and we experienced positive precision- wing engagement.

A lateral open bite from the MA phase was resolved by
sectioning aligners #26-30 distal of the 4s to remove the
precision wings. For aligners #27-30, the patient wore the
"short” 4-4 aligner sections for 2 weeks each. The patient
then wore no appliances for 1 month prior fo the additional
aligner scan for even further bite sefling by giving the
posterior teeth the overhead clearance needed to erupt
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infto occlusion. No bonded buttons, vertical elastics, or
sectional appliances were needed to resolve the open bite
(see special clinical section at the end of this case report for
additional details).

After the MA-phase was completed, a new scan was
taken for additional dligners for detailing, after which
lingual retainers were bonded, and another month without
appliances was given for the teeth to setile even more and for
the curve of Wilson to flatten through daily chewing function.
After 1 month, a clear refainer was made for the upper arch
to be worn at night only. By creafing an environment for the
teeth to naturally recover, and by not being too eager fo
jump in with buttons, vertical elasfics or sectional appliances,
we were able to efficiently produce an excellent result for a
severe Class || patient using Invisalign aligners in a growing
teenage patient.

Special clinical section: Managing lateral
open bites in growing patients treated with
mandibular advancement aligners

When the mandible advances from Class Il to Class |, the
depth of the curve of Spee can become visibly obvious,
particularly if the lower archis not yet fully leveled. A posterior
open bite during mandibular advancement treatment can
be a common phenomenon with twin block therapy.'?
Nevertheless, seeing this happen during freatment can be
alarming to those not familiar with how best fo manage this
common side effect.

Do not be too eager to correct the situation with vertical
elastics and buttons or with sectional fixed appliances.
Instead, leverage the fact that the occlusion of growing
patients is quite adaptable af this stage. Most teeth are still
capable of erupting at a rapid but physiologically healthy
rate. The key here is to give the dentition the overhead
clearance necessary for the bite to naturally seffle into
place. Instead of jumping in with an orthodontic solution, our
preferred opproach is to not interfere with the natural ability
for the teeth to erupt on their own. This is accomplished by

leaving the teeth uncovered once the desired overbite and
overjet have been achieved.

To do this, we will frim the last 4 or 5 aligners of the
mandibular advancement (MA) series with crown and
bridge scissors fo remove the precision wings (often times,
these are the passive transitional stages at the end of the
series). Each “short” aligner secfion spanning 4-4 will be
worn for 2 weeks each, for a total of 8-10 weeks with the
molars uncovered and therefore free to erupt and close the
bite. Any refention affachments present

on 4-4 should adequately keep the aligner secured in
place. After the last “short” aligner, the patient will discontinue
all appliance wear for 1 month. During this month, the teeth
will have additional freedom to seffle info a more stable
position.

At the end of the month, we will scan their teeth for
additional aligners for detailing. When these aligners are
finished, we will bond a lingual wire 2-2 in the upper arch
and 3-3 in the lower arch. The patient will discontinue
wearing any appliances for another full month in order to
let the bite sefle even more. When the patient refurns fo
our office affer a month, we will order them an upper clear
retainer for night-time wear.
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Disclaimer: The experiences, results and opinions in this
article are those of the author in his orthodontic practice and
not necessarily of Align Technology Inc. The author was
paid an honorarium by Align Technology Inc. for his fime fo
develop this article.
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Case example

The patient’s bite 11 months info the MA phase. Significant improvement fo the overbite and overjet has been achieved, but a large
opening on the left side is now present, and the right side is also opening.

Lateral open bite resolved. This is the patient’s bite 3 months after the posterior segments were given adequate overhead clearance to
recover (14 months since the start of the MA phase). This was accomplished by trimming the last 4 aligners distal to the first premolars
to create a trimmed 4-4 aligner. Each of these aligner segments were worn for 2 weeks each instead for 1 week. After this, the patient
wore no appliances at all for 1 month before a new scan was taken for detailing and finishing aligners. No vertical elastics or
sectional fixed appliances were used to close the posterior open bite.
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