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Lingual orthodontics: perfect union of aesthetic
treatment with biomechanical efficiency - a case report

Abstract

The aesthetic treatment of dentoalveolar biprotrusion is one of the greatest challenges for
the orthodontist. The present article aims to show an approach in an adult patient with
Class I malocclusion associated with a biprotrusion who did not wish to have the aesthetics
of her smile compromised during orthodontic treatment. The treatment plan consisted of
installing a lingual orthodontic appliance to distalize the upper and lower teeth through
absolute anchorage. At the end of the treatment, the malocclusion was corrected efficiently,

aesthetically and quickly.
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Introduction

Orthodontics has undergone significant evolution over the last few
decades. Among the various advances that have marked this specialty,
Aesthetic Orthodontics is emerging as an area of growing interest for
both professionals and patients. Combining the traditional principles
of Orthodontics with an aesthetic approach, this area seeks not only
to correct dental misalignments and occlusal problems, but also to
promote facial harmony and an aesthetically pleasing smile during
treatment.

With the search for aesthetic orthodontic solutions increasing,
a variety of aesthetic orthodontic appliances have been offered to
patients as options that minimize visual impact during treatment.
Among these alternatives, aligners and lingual orthodontics have
gained prominence, each presenting advantages and disadvantages.

Lingual Orthodontics represents a remarkable evolution in the
field of orthodontics, offering a discreet approach to correcting dental
problems. Unlike conventional braces, in which brackets and wires are
applied to the visible surface of the teeth, Lingual Orthodontics uses
the inner part of the teeth, providing significant aesthetic benefits.!

This method has stood out due to its biomechanical effectiveness
and expressive results, while at the same time offering a discreet
solution for those who wish to maintain the natural appearance of
their teeth.! This article presents the clinical case of a patient with
dental biprotrusion treated with lingual orthodontics.

Case report

Female patient, 21 years old, attended a private clinic in Recife
-Pernambuco, Brazil for possible orthodontic treatment, reporting
that she was not satisfied with her smile. In the clinical evaluation,
mild antero-inferior crowding was observed (model discrepancy:
-2.75mm); class I of canines and molars; and proclined incisors
(Figures 1-7). In the cephalometric analysis, it was possible to confirm
the maxilla and mandible were protruded in relation to the skull
base (SNA = 91.98° and SNB = 89.85°); upper incisors excessively

proclined and protruded (UI-NA =7.89 mm and UI.NA =33.72°);
lower incisors well positioned and slightly protruded L1.NB =23.45°
and L1-NB =5.78mm); closed nasolabial angle (70.56°); and balanced
growth pattern (Table 1). During the anamnesis, the patient reported
complaints of lower anterior crowding and protruding lips, as well
as the desire for orthodontic treatment that would not compromise
the aesthetics of her smile. Among the proposed treatments, the
patient chose to use a lingual orthodontic appliance (individualized
prescription) to distalize the upper and lower teeth with the aid of
temporary anchorage devices (mini-screw). Therefore, the removal of
the third molars was requested to begin the digital setup process and
individualization of the brackets using the DIAD system described by
Cardoso in 20192 and updated in 2023.}

Figure | Frontal intraoral image before treatment.

Figure 2 Right lateral intraoral image before treatment.
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Figure 6 Lateral tele-radiography before treatment. Note the interincisal
angle.
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Figure 7 Panoramic x-ray of the jaws before treatment.

Table | Cephalometric measurements before and after orthodontic
treatment
Measurements Before End of
treatment treatment

SNA 91,98° 92,72°

SNB 89,85° 87,26°
S-N.Go-Me 31,65° 34,45°
Go-Gn.Odl 33,19° 20,58°
Ul-PP 125,49° 110,19
IMPA 81,95° 87,33°
Ul-LI (Interincisor angle) 120,71° 132,19°
UI-SN (Upper incisor inclination) ~ 125,69° 106,03°
UI.NA (Upper incisor inclination) ~ 33,72° 13,31°
UI-NA (Upper incisor position) 7,89mm 0,63mm
LI.NB (Lower incisor inclination) ~ 23,45° 29,03°
L1-NB (Lower incisor position) 5,78° 4,99mm
U6-NA (1° upper molar —-NA) 21,3Imm 27,50mm
L6-NB (1° lower molar —NB) 15,89mm 21,06mm
Lo ool bl 39 35
Nasolabial angle 70,56° 97,43°

As a result, indirect bonding of all teeth was performed, except for
the lower incisors using the KommonBase* technique. The process
of aligning and leveling the upper dental arch occurred with the
following sequence of wires: 0.010” Niti; 0.012”TMA; 0.014” TMA;
0.016” TMA; 0.018” TMA; 0.016” X 0.016"TMA; 0.016 X 0.022”
TMA; and 0.016” X 0.022” steel (Figure 8). For the lower arch, the
first wire used was 0.016” passively formed steel. With the insertion of
the arch, 12mm steel mini-screw with 2mm in diameter were installed
in the buccal shelf region and aesthetic buttons on the vestibular
side of the lower canines for the insertion of elastic chains from the
buttons to the mini-screw (170g on each side) (Figure 9). The elastics
were changed every month and remained until the distalization of the
posterior segments (right and left) completely dissipated the anterior
crowding (Figure 10). With the distalization of the posterior segments,
diastemas appeared in the antero-inferior region and the canines and
molars began to relate to class II (Figures 11 & 12). Soon after, the
missing brackets (lower incisors) were glued and, now, the alignment
and leveling of the lower arch began with the following sequence:
0.014” TMA; 0.016” TMA; 0.018” TMA; 0.016” X 0.016”TMA; and
0.016” X 0.022” TMA (Figure 13). All arches were formed according
to the template determined in the DIAD? system (Figure 14).
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Figure 9 Beginning of inferior distalization.The 0.016” steel arch was passively
inserted for distalization through temporary anchoring devices located in the
external oblique line.The lower incisors did not receive brackets at this stage
to avoid proclination of the incisors.

Figure 11 Right lateral view during the lower distalization phase. Patient
presenting increased over jet and canine class Il canine.
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Figure 12 Left lateral view during the lower distalization phase. Patient
presenting increased over jet and canine class Il canine.

Figure 13 End of distalization and beginning of mechanics of the lower
incisors, with bracket gluing and elastic chain to close the slight diastema
presented by the distalization of the posterior teeth. Note that nature itself
took care of dispelling the crowding.

Template upper arch

Templete lawes arch

Figure 14 Template used to diagram the upper and lower arches obtained
using the DIAD technique.

To complete the alignment and leveling of the upper arch, titanium
mini-screw measuring 10 mm in length, 1.5 mm in diameter and 2 mm
of transmucosus were installed in the tuber region for distalization of
the upper arch until the canines entered class I again (150 g on each
side) (Figure 15). With the end of distalization of the upper arch, new
orthodontic documentation was requested to evaluate the new tooth
positioning, root parallelism and degree of facial impact, especially of
the lips (Figures 16 & 17). After assessment by the orthodontist of the
aforementioned factors and by the patient of facial aesthetic and smile
issues (Table 1), intercuspation was performed with inter maxillary
elastics and the device was removed after 21 months of treatment.
With the device removed, retainers were made with thermoplasticized
PET-G plates (0.75mm), recommending daytime use for 6 months and
a further 12 months at night (Figures 18-22).
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Figure 15 Beginning of upper arch distalization with mini-implant in the
maxillary tuberosity. Distalization was performed in a single step to avoid
diastemas in the smile region.

r

Figure 16 Lateral cephalogram of the face performed after distalization
(upper and lower). Observe an increase in the interincisal angle and the
posterior open bite.

Figure 21 Post-treatment upper occlusal intraoral image.

Figure 17 Panoramic radiograph of the jaws after distalization.

Figure 22 Post-treatment lower occlusal intraoral image.

Discussion

The orthodontic market currently offers aligners and lingual
orthodontics to patients who want aesthetic treatment, despite
there being a tendency in the Brazilian market towards treatments
with aligners. As the patient was very specific about her need for
aesthetic treatment, the advantages, and disadvantages of each of the
techniques were discussed so that she could support her decision. The
patient rejected the possibility of treatment with aligners due to the
high possibility of inserting attachments into the anterior teeth, as

Figure 18 Post-treatment frontal intraoral image.
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this could compromise the aesthetics of her smile. This perception/
decision was not exaggerated, as it ends up in line with research by
Forsch et al.,’ where the authors conclude the high degree of aesthetic
compromise of aligners when they receive attachments.

Regarding the treatment possibilities for biprotrusion, we find in
the literature: 1) simple maintenance of biprotrusion - this is done
every time the patient feels satisfied with the degree of projection of
the teeth and lips;® 2) the indication of premolar extraction - even
though this is a good treatment alternative in terms of results, some
patients tend to refuse treatment with extractions in the visible area
of the smile;*” 3) extractions of first molars —this is not a routine
procedure in the orthodontic clinic due to the amount of space
created®; 4) approaches such as bi-maxillary orthognathic surgery —a
very interesting alternative when there is evidence of good skeletal
impairment;® 5) interproximal wear —an option with low impact
on improving dental biprotrusion;® 6) use of skeletal anchorage
miniplates;® 7) and mini-screw. The last two alternatives allow very
effective and similar treatments. However, the disadvantages of
using mini plates compared to mini-screw include the need for more
invasive installation and removal surgery, higher costs, and a greater
likelihood of infection.’

The option of tooth extraction (premolars or molars) was not well
received due to the likelihood of aesthetic compromise in the visible
area of the smile during treatment and the possibility of negative
impact on the face post-treatment, since the lingual appliance has good
anchorage control,'™!! and the retraction of the anterior teeth could
excessively increase the nasolabial angle and excessively reduce the
exposure of the vermilion of the upper lip."

Although the increase in the nasolabial angle is beneficial for the
patient’s aesthetics, the reduction in the exposure of the vermilion
of the upper lip at rest, for a woman, would be anti-aesthetic.!
Therefore, we opted for distalization with mini-screw, as in addition
to making the procedure less invasive, lower cost, and lower risk of
infection,’” we could control and measure the degree of distalization.
With the form of treatment for biprotrusion defined, only the degree
of distalization remained open so that it did not excessively impact
the face.

To manage the case, the use of individualized brackets was
recommended to reduce the risk of imperfections in tooth positioning
at the end of treatment. If the patient had any poor dental positioning at
the end of treatment, we could attribute the problem to: 1-failure in the
setup or 2-failure in the bonding process. To eliminate the possibility
of failure to position the individual trays during bonding, we can use
the bonding guides of the DIAD system, where the individual trays of
the KommonBase® technique are incorporated, a steel wire positioned
along the dental axis in the vestibular to guide the correct positioning
on the tooth during indirect bonding, serving as a double check for the
adaptation of the trays (Figures 23-26).

Figure 23 Individual trays made with the DIAD system bonding guides.
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Figure 25 Adaptation of the transfer tray with the DIAD system gluing guide
on the upper right central incisor; the guide serves as a double check to verify
the tray’s adaptation to avoid insertions with incorrect angulations.

Figure 26 Adaptation of the transfer tray with the DIAD system bonding
guide on the upper left canine.After the bracket has polymerized, the tray and
guide will be removed.

As clinically the lower central incisors were lingualized in relation
to the lower lateral incisors and radio graphically they presented a
good positioning (L1.NB =23.45°; IMPA=81.95°), the lower central
incisors were used as a positioning reference anteroposterior end of
the dental arch.

At the beginning of treatment, initial distalization of the right and
left posterior segments (second molar, first molar, second premolar,
first premolar and canine) was performed to dissolve the lower antero
crowding and avoid unwanted initial proclination of the incisors.
(jigging movements), increasing treatment time and the chances of
root resorption.'4
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During the distalization of the mandibular teeth, we observed a
movement pattern within the expected range, with the maintenance
of the positioning of the central incisors and distalization in the body
of the molars (Figure 27). For the upper teeth, we opted for mass
distalization to avoid the creation of diastemas in the dental arch
and consequently compromising the aesthetics of the smile (very
characteristic in two-step distalizations)."> During distalization in the
maxilla, the force applied originated from the mini-screw located in
the tuberosity and the point of application of the force in the arch
itself. This angle of force application favored the correction of
vestibularization, since the force in the anterior region of the arch was
passing below the center of resistance, but as a side effect, it led to
the intrusion of the posterior teeth!'® (Figure 28). Due to the side effect
presented, the patient developed a posterior open bite at the end of
distalization, requiring the use of inter-cuspidation elastics to correct
the problem.

Figure 27 Overlay of cephalometric tracings of the mandible demonstrating
tooth movement during treatment.

Figure 28 Overlay of cephalometric tracings of the maxilla demonstrating
tooth movement during treatment.

At the end of the treatment, it was possible to verify the success
of the treatment through the clinical conditions presented and the
superimposition of the cephalometric tracings (Figure 29).

Figure 29 Total overlap of cephalometric tracings in SN with registration in S
demonstrating tooth movement during treatment.
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Conclusion

This case report highlights lingual orthodontics as an effective and
aesthetically favorable alternative for the treatment of biprotrusion.
The results obtained indicate that this approach can be considered
a viable option, providing the much-desired correction. Additional
studies are needed to consolidate these observations and further
improve the understanding and application of mechanics in cases of
biprotrusion.
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