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Case Report

Treatment of a Patient with Class I Malocclusion and Severe Tooth

Crowding Using Invisalign and Fixed Appliances
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Abstract: The Invisalign system is widely used to treat mild to moderate tooth crowding. Recently, Invisalign
appliances have been used in orthodontic patients with increasingly complex malocclusions. When using an Invisalign
appliance to correct severe tooth crowding, root positions must be carefully controlled during extraction space closure.
We report our treatment of a 34-year-old man who presented with a Class I relationship, a midline deviation, severe
overjet, and severe tooth crowding in the maxillary and mandibular anterior regions. The treatment plan involved
extraction of the maxillary and mandibular first premolars on both sides. We treated this patient with severe anterior
tooth crowding using an Invisalign appliance combined with a fixed appliance with power arms and elastics. Treatment
by Invisalign as an application of computational calculated result, especially in extraction cases, doctors should have

professional skill and experience as an orthodontist.
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Align Technology first introduced Invisalign" to the
market in 1999. The Invisalign system has been used
successfully to treat mild to moderate tooth crowding,>?
and recently has been used in cases of more severe
crowding involving extractions.*> When using the
Invisalign appliance to correct severe crowding, root
positions must be carefully controlled during extraction
space closure, and the aligners must properly grip all
teeth to be moved.® Tipping was a common problem
in premolar extraction cases during the early years of
Invisalign use,” and longitudinal clinical trials have
confirmed the potential limitations of Invisalign in
terms of tooth movement, with tipping movements
being the most predictable.®’ Several previous reports
have also discussed the limited ability of thermoplastic
appliances to control root-tipping movements and to
establish root control comparable to that provided by
fixed appliances.”~'" This article describes our treatment
of a patient with severe tooth crowding and Class I
malocclusion using an Invisalign appliance combined

with a fixed appliance, power arms, and elastics.

Invisalign, bowing effect, attachment, elastics, power arm.

Case Report

A 34-year-old man presented with a Class I relationship
showing a midline deviation, severe overjet, and
severe tooth crowding in the maxillary and mandibular
anterior regions (Figs. 1, 2). His chief complaint was
anterior crowding, therefore we treated for the purpose
of improvement of crowding and establishment
of molar relationship.The treatment plan included
bilateral extraction of the maxillary and mandibular
first premolars, and fixation using an Invisalign
appliance combined with direct-bonded attachments
on the maxillary and mandibular molars. Fifty aligners
were used for the maxillary and mandibular arches.
The vertical rectangular attachments were fixed to the
maxillary canines and second premolars on both sides, to
the maxillary left canine, and to the mandibular canines
and second premolars on both sides (Fig. 3). Invisalign
ClinCheck software" (computational tooth movement
simulation software which applied on internet.) can be

used for diagnosis, visualization of treatment results,
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Fig. 1

Pre-treatment. Class I malocclusion on both sides
with a midline deviation, severe overjet, and tooth
crowding in the maxillary and mandibular anterior
regions.

Fig.2 Pre-treatment facial.

Fig.3 Attachments fixed to the maxillary canine and
second premolar on both sides, the left maxillary
canine, and the mandibular canine and second
premolar on both sides. All were rectangular
attachments and longer than they were wide.

and sharing of information with the patient and dental

colleagues throughout treatment. Initially, Class I molar

relationship was kept during canine retraction and lingual

movement of anterior in ClinCheck planning (Fig. 4).

Fig. 4

Fig. 5
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The Invisalign ClinCheck system was used to exe-
cute maxillary and mandibular canine retraction
on both sides, and anterior tooth retraction, with
the aim of relieving crowding of the maxillary
and mandibular anterior teeth, and of reducing the
overjet.

Unexpected distal inclination of the maxillary
and mandibular canines on the right side, and
mesial inclination of the upper and lower second
premolars and first molars (bowing effect).

Fig. 6 Fixed appliance with power arms and elastics.
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Fig. 8 Treatment results.

To relieve this situation, tubes (power arms) were
bonded to the right mandibular premolars, first molar,
and second molar. Power arms were also attached to the
left mandibular canine and second premolar to further
alleviate the bowing effect. Subsequently, we started the
elastic-combined Invisalign treatment (Fig. 6).

After 45 aligners, space closing was almost complete
for the maxillary and mandibular first premolars on
both sides. However, mesial movement of the second
premolar and first molar was still required to close the
space between these teeth. Consequently, power arms
were bonded to the left maxillary canine and second
premolar, and the left maxillary and mandibular second
premolars were extruded using elastics (Fig. 7). After
these treatments, acceptable occlusion was established
(Figs. 8, 9). The patient wore aligners for retention, and

the results remained stable during maintenance.
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Fig. 9 Post-treatment facial.

Discussion

We treated severe tooth crowding using the Invisalign
ClinCheck system. During the anterior retraction stage,
we encountered unexpected tooth movement, especially
in the molar mandibular region. Acceptable occlusion
was eventually achieved by applying a fixed appliance
with power arms and elastics in combination with the
Invisalign aligners.

Appropriate case selection is important in cases similar
to the one reported here to ensure optimal results.'”
Align Technology provides guidelines for the types
of malocclusion that can be successfully treated with
Invisalign. That indicated mild to moderate crowding
(discrepancy: —1.0 to —6.0 mm), and/or spacing (+1.0 to
+6.0 mm), non-skeletal constricted arches, and relapse
after fixed appliance therapy.'® In the present case,
to improve the labial inclination of upper and lower
incisors, large space were required by four premolar
extraction. Cases for which Invisalign is indicated include
mild to moderate crowding (1-6 mm), mild to moderate
spacing (1-6 mm), non-skeletal constricted arches, and
relapse after fixed appliance therapy.'” In the present
case, labial inclination of the upper and lower incisors
needed improvement after the initial treatment, requiring
additional space which was generated by extraction of all
four first premolars. However, Invisalign has been used
successfully in other cases of severe crowding involving
extractions.'* ')

Recent advances in Invisalign treatment include
attachment designs that improve three-dimensional
control of tooth movement.'¥ The attachments are
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Fig. 10 Cephalometric superimposition.

bonded to the teeth to provide a mechanical lock and to
allow several intrusions. Such attachments are critical in
extraction cases."

In the present case, we used approximately 30 aligners
to complete retraction of the anterior teeth. However,
the unexpected distal tipping of the canines and mesial
tipping of the second premolars and first molars caused
a bowing effect. Power arms were successfully used to
relieve this condition by preventing canine tipping and
posterior mesial tipping. In this case, the power arm
comprised 0.016x0.016 in stainless steel wire. Metal
power arms were covered by composite resin and used
as attachment and cantilever for eliminating the tipping
movement.

This approach was used to improve the bowing effect
and unfit aligners. Additionally, the patient wore Class
II elastics (3/16 in medium, 4 0z) that extended from the
mesial aspect of the maxillary and mandibular molars to
a fixed partial lower appliance with power arms. Elastic
hooks were also bonded to the maxillary left second
premolar and mandibular left second premolar (Fig. 7).
By intermaxillary elastics with power arms, effective
extrusions of second premolars were demonstrated. From
cephalometric analysis, Labial inclinations of upper and
lower incisors were totally improved. Though maximum
anchorage settled in initial ClinCheck, mesial tipping of

upper and lower molars were observed (Fig. 10, Table 1).

Table 1 Cephalometric analysis.
Angular (°) Norm  First Record Post-Treatment
34Y5M 41Y8M
SNA 81.8 81.7 794
SNB 78.6 76.3 74.0
ANB 33 5.5 54
Gonial angle 116.3 120.6 119.8
Ramus inclination 87.4 85.8 87.4
Occlusal plane angle 9.5 9.6 13.8
U-1 FH plane angle 108.9 121.9 103.4
FMA 26.3 26.4 27.2
IMPA 94.7 104.3 89.8
FMIA 59.0 49.3 62.9

This report demonstrates that in patients with severe tooth
crowding requiring extraction, combining Invisalign
with fixed appliances, power arms, and elastics can be a
reasonable treatment option.

Even though treatment by Invisalign as an application
of computational calculated result, especially in extrac-
tion cases, treatment by Invisalign is still in need of ortho-

dontists’ skill and experience.
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