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Invisalign Therapy in a Case of
Mandibular Incisor Extraction
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ABSTRACT

Clear aligners have been sought by patients as an aesthetic alternative to conventional orthodontic treatment. Despite the limitation
that the aligner system offers, its use has improved over time. Hereby, authors discusses case of a 35-year-old female with Angle’s
Class | malocclusion patient with severe mandibular crowding who was treated with mandibular incisor extraction using the Invisalign
system. Clinical and radiographic examination revealed skeletal Class | malocclusion, severe crowding of the lower incisors, light
crowding of the upper incisors, crossbite of the mandibular right canine, a convex profile, prominent lower lip, and a Bolton discrepancy
in the lower anterior region. Fourteen trays were used in the maxillary arch and 28 in the mandibular arch. Two additional refinements,
one with 13 and the other with 10 trays were delivered. After 2 years and 2 months of active treatment, good posterior occlusion
and alignment of the teeth with adequate occlusion function and a balanced smile were achieved. The maxillary retainer was used
continuously for 1 year, and at night until now. Successful tooth alignment and space closure were maintained, and the patient was
satisfied with the results on the 2 year follow-up.
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CASE REPORT

A 35-year-old female came to the Private Orthodontic Clinic with
the chief complaint of lower incisor crowding. Clinical examination

cephalometric measurements presented skeletal Class | (ANB=29),
biprotrusion of the incisors (1.NA=27.5°, 1-NA=8 mm, IMPA=96°),
as shown in the [Table/Fig-2].

revealed lip competence convex profile with a prominent lower at 2 yoar
lip [Table/Fig-1a-c]. On the intraocral examination, molars and Cephalometric pretieat Post- follow-
canines were in Angle’s Class | relationship, a mandibular right measurements | Measurement | Normal ment treatment up
canine with crossbite in the buccal position, severe crowding of SNA ) 82 83 83 83
the lower incisors, and light crowding of the upper incisors [Table/ SNB () 80 81 80.5 80.5
Fig-1d-h]. An excess of 5 mm in the lower anterior region in the ANB () 5 5 o5 o5
Bolton analysis. The mandibular midline deviated 2.0 mm to the Skeletal pattern -
. , . . Y-Axis (9) 59.9 66.5 67 67
right side. The panoramic radiograph showed a full permanent
. N . . _ (O)
adult dentition, except for the third molars [Table/Fig-1i-k]. The SN-GoGn () 82 825 s4 34
FMA () 25 22 24 24
IMPA () 90 96 93.5 94.5
1.NA ) 22 27.5 23.5 24
Dental pattern
1-NA (mm) 4 8 6.5 7
1.10) 131 118.5 126 124
LS-S (mm) 0 1 05 05
Profile LI-S (mm) 0 5 3 3
Z Angle () 75 69 73 72,5

[Table/Fig-1]: Pretreatment photographs and radiographs.

[Table/Fig-2]: Cephalometric measurements.
SNA: Sella, nasion, A point; SNB: Sella, nasion, B point; ANB: A point, nasion, and B point;
SN-GoGn: Angle formed by lines S-N and Go-Gn; FMA: angle formed by the mandibular plane

and the Frankfurt plane; IMPA: angle formed by the long axis of the mandibular incisors with the
mandibular plane; LS-S: Labrale superius to midpoint of sella; Labrale Inferius (Li), Mentolabial
sulcus (LIs); Z-angle The angle between soft tissue labralesuperious, pogonion (profile line) and
Frankfort horizontal plane. Measures the amount of lip protrusion

Treatment Objectives

The objectives of this treatment were to improve the lower lip
protrusion, correct the lower right canine crossbite, align and level
the anterior teeth, and maintain good posterior occlusion.

Treatment Alternatives
The patient did not want to use braces. To fulfill the patient’s
demands, the following treatment alternatives were considered:

1) Interproximal Reduction (IPR) of the anterior upper and lower
teeth;

2) IPR of the anterior upper incisors and extraction of one lower
incisor;
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3) Extraction of the first four premolars and one lower incisor;

4) No intervention. The alternatives were discussed, and the patient
chose to reduce the mesiodistal maxillary incisor length and extract
one mandibular incisor.

Treatment Process

The results after orthodontist adjustments were predicted by
ClinCheck and shown to the patient [Table/Fig-3]. The patient
approved the treatment with mandibular right lateral incisor
extraction. The treatment included 14 trays for the upper arch and
28 for the lower arch. The patient was instructed to change the
trays every 14 days when she visited the office. Passive trays were
used for the upper arch until the lower arch treatment was finished.

[Table/Fig-3]: First ClinCheck.

After the first set of trays was used (14 and 28 trays for upper and
lower arches, respectively), extraction space closure, posterior
open bite, distally upper incisor inclination, and poor alignment of
the upper and lower incisors were observed; therefore, refinement
was required [Table/Fig-4].

[Table/Fig-4]: Progress before the first refinement.

A new ClinCheck was required after professional adjustments
[Table/Fig-5], which was shown to the patient and approved. The
refinement included 13 trays for the upper and lower arches, which
were changed every 14 days.

[Table/Fig-5]: Refinement ClinCheck.

Journal of Clinical and Diagnostic Research. 2022 Sep, Vol-16(9): ZD04-ZD07

Sergio Luiz Mota-Junior et al., Mandibular Incisor Extraction and Aligner

After this phase, posterior occlusion improvement was observed,
but the upper central incisors were distally inclined, and the lower
incisors were not well aligned [Table/Fig-6].

A second refinement was required after professional adjustments
[Table/Fig-7], were which was shown to the patient and approved.
This refinement included 10 trays for upper and lower arches, which
were changed every 14 days.

[Table/Fig-7]: Second refinement ClinCheck.

A small diastema between the upper central incisors was observed
during this phase. Two bottoms were bonded on the palatal surface
of these teeth, and an elastic chain was used to close the space
[Table/Fig-8].

P

[Table/Fig-8]: Bonded bottoms used to close maxillary central incisor diastema.

Treatment Results

After 2 years and 2 months of active treatment good posterior
occlusion and alignment of the teeth with good occlusion function
and harmonic smile were achieved [Table/Fig-9]. Maxillary midline
coincident with the face and with the center of left mandibular
central incisor. A fixed retainer with 0.018 inches stainless steel wire
was bonded on all mandibular anterior teeth and palatal surface
of the maxillary central incisors. A vacuum-formed retainer was
used continuously for the maxillary arch for 1 year and at night for
1 additional year.

[Table/Fig-10] displays the 2 years follow-up, showing good
treatment stability. The cephalometric superimposition tracings
show upper and lower incisors upright with the maintenance of
vertical position in the follow-up period [Table/Fig-11].
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[Table/Fig-11]: Cephalometric superimposition tracing.

DISCUSSION

The Angle’s Class | malocclusion treatment with anterior crowding
can be successfully conducted with clear aligners [1,2], although
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overjet increasing may be observed [3]. In the present case report,
the patient was treated with Invisalign System and due to the Bolton
discrepancy of excess of 5 mm in the lower anterior region, the
overjet was satisfactory at the end of the treatment, even with the
extraction of a lower incisor.

The improvement in this patient was achieved with satisfactory
orthodontic planning and correct use of Invisalign aligners; the
patient changed the aligner every 14 days, although the time
interval for changing the aligners is unclear [4,5].

Although ClinCheck is a tool that allows the orthodontist to
visualise the entire treatment from the beginning to the end in
the three planes of space [2], ClinCheck tends to overestimate
the movement of the teeth and thus does not reflect reality [6,7].
Therefore, two refinements were needed to achieve satisfactory
functional and aesthetic occlusion in the present case report.

Extraction is a widely-known and crucial tool for missing space in
orthodontic treatment [8,9]. The patient in the present case report
had a mesiodistal Bolton discrepancy of 5 mm of excess of the
mandibular anterior teeth. The IPR of mandibular anterior teeth
was one treatment alternative, but 5 mm mesiodistal reduction
would be alarge enamel reduction and sensitivity would be started.
Thus, the incisor extraction alternative was the chosen one.

Even though the extraction of the lower incisor could have
detrimental effects, such as an increase in overjet and overbite or
a reduction in intercanine length [10], it was a suitable choice [1]
for the present case because of good alignment with a satisfactory
overjet was observed.

The choice of which incisor to extract is always important. Some
characteristics need to be considered, such as the presence of
gingival recession or periodontal defect, large restoration, the
location of the incisor relative to the crowding, and the mesiodistal
width of the incisor. Usually, the lateral incisor is the preferred
tooth, however, the incisor that is outside the natural arch and
closest to the crowding is frequently the candidate for extraction
[9,10], as in the present case report with the most poorly aligned
and closest to the crossbite. The main movement observed
for space closure was by inclination of the mandibular incisor
extraction, which is a reasonably accurate movement [11-13].
For refinement, a controlled tipping and rotation of the incisors
and canines considered inaccurate movements in agreement with
Charalampakis O et al., [11,14].

There are various elements that differentiate adult orthodontic
treatment from that of children or adolescents [15], but adequate
results were achieved after the refinement stage and the patient
was satisfied with her smile and self-esteem was improved without
the discomfort, oral hygiene problems, and lack of aesthetics
associated with conventional fixed appliances.

CONCLUSION(S)

The Invisalign system delivered a good leveling and alignment with
an improved profile and good intercuspation with the extraction of
one mandibular incisor and the patient was satisfied with the stable
after 2 years follow-up results.
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