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Abstract

BACKGROUND: After levelling and alignment in skeletal Class Il patients with upper anterior crowding, the
upper incisors usually have excessive proclination. In these cases, the upper incisors’ axial proclination need to
be reduced to improve esthetics.

CASE REPORT: This case report presents an invisible orthodontic treatment of a 24-year-old adult female patient
with skeletal Class Ill relationship, anterior crossbite, proclined upper incisors, and reduced incisor showing.
Patients denied extraction and interproximal reduction. With multi-slotted lingual brackets and straight archwires,
we applied lingual crown torque to upper anterior teeth to reduce axial proclination. The resulting uprighted
position of upper incisors led to increased incisor showing. A good smile and stable occlusion were obtained after
15 months of active treatment.

CONCLUSION: The use of lingual brackets to apply lingual crown torque helps to reduce axial proclination and
increasing upper incisor showing without interproximal reduction nor extraction in skeletal Class Il patients with
upper anterior crowding.
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Introduction

Since the first introduction of multilingual
bracket system by K. Fujita in 1979 [1], lingual
orthodontic treatment has become popular. Recent
advances in lingual orthodontics include the transition
from mushroom archwire to straight wire concept [2],
[3], the use of multi-slot lingual bracket [4], [5], the
application of self-ligating lingual brackets [6], [7], the
customised lingual bracket, and individual robot-
bending archwire [8]. The fifth generation of Dr Fujita's
lingual brackets was the first lingual bracket with the
multi-slot concept. Based on this concept, CLB lingual
brackets was developed to have the additional
advantages of the straight lingual archwire.

Skeletal Class Il patients have proclined
upper incisors due to the dentoalveolar compensation
to the skeletal discrepancies. In compensation Class
lll cases with crowding, after levelling the upper arch
with nonextraction approach, upper incisors usually
have increased proclination. Also, the vertical
maxillary deficiency accompanying with skeletal Class
[l may express as decreased upper incisor showing.
By uprighting the upper incisors, orthodontists can
increase the incisor display to create a better smile
arc. In this case report, the authors applied lingual
crown torque to upright the upper incisors, using
preadjusted lingual appliances with straight tandem
archwire mechanics.
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Case Report

Diagnosis and Treatment Plan

A 24-year-old female patient presented to the
author’s clinic with the request to correct anterior
crossbhite using an invisible appliance. She also
wanted to reduce upper incisor proclination and have
more incisor showing on a smile without neither tooth
extraction nor orthognathic surgery.

On clinical examination, she showed a
straight profile with normal nasolabial angle and
labiomental sulcus without facial asymmetry (Figure
1). On smile, she has reduced incisor showing with a
flat smile arc. Intraoral examination revealed a
crossbhite involving the upper right central and lateral
incisors, overerupted lower incisors and dental midline
deviation. She had a Class | molar and canine
relationship on the left, a mild Class Il canine and
Class | molar on the right.

Figure 1: 24-year-old female patient with anterior crossbite and mild
skeletal Class Il relationship before treatment. A) Extraoral profile
view; B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left lateral view; 1)
Cephalometric radiograph; J) Panoramic radiograph

The panoramic radiograph revealed the
presence of all teeth, including the third molars. She
also had an impacted supernumerary tooth in the right
central incisor region. Cephalometric analysis (Table
1) showed a mild skeletal Class Il relationship (ANB =
—1.8°) with prognathic mandible (SNB = 85.5°) and
horizontal growth pattern (FMA = 16°). Both upper
and lower incisors were proclined labial (UL-SN =

124.1°and IMPA = 106.2°).

Table 1: Cephalometric Analysis

Pretreatment Post-treatment

SNA 83.7° 84.4°
SNB 85.5° 85.4°
ANB -1.8° -0.9°
FMA 16° 16.2°
U1-SN 124.1° 112.2°
Wit appraisal -0.9 mm -1.9 mm
IMPA 106.2° 104°
Interincisal Angle 107.9° 122.2°
L1-NB 5.6 mm 5.9 mm
U1 protrusion (U1-APo) 9.3 mm 8.7 mm
L1 protrusion (L1-APo) 6.4 mm 6.0 mm
Upper lip to E-line -2.2mm -1.4 mm
Lower lip to E-line 0.3 mm 0.7 mm

The treatment objectives were to eliminate the
anterior crossbite, level the curve of Spee, obtain
normal overjet and overbite, correct the dental
midlines, establish Class | molar and canine
relationship, upright and extrude the upper incisors to
reduce incisor proclination and increase incisor show.
The patient was explained about the need for surgical
removal of the supernumerary tooth but she denied
this invasive surgery and accepting the risk of root
resorption of adjacent teeth during orthodontic
treatment.

After correcting the anterior crossbite and
aligning the wupper teeth without extraction of
premolars, upper incisors flaring would be inevitable.
There were three possible treatment options to reduce
upper incisor proclination. The first option would be
the interproximal reduction and anterior teeth
retraction. The second option would involve third
molars extraction and the entire arch distalization. The
third option would be uprighting the upper incisors by
applying lingual crown torque. Because the patient
wanted neither tooth extraction nor tooth stripping,
she chose the third option.

Treatment progress

CLB lingual brackets were bond indirectly in
both arches using a thermoplastic splint. A large.012”
Ni-Ti continuous straight archwire was inserted in the
upper arch, and a medium wire of the same type was
inserted in the lower arch. Bite turbos were placed on
lower molars for allowing the upper right incisors to
move forward. In the next months, archwire size was
increased to .014” and .016” Ni-Ti. Bite turbos were
gradually grinded at each appointment. After four
months of levelling, the anterior crosshite was
eliminated but the inclination of upper right lateral
incisors had not been corrected, it's root was still in
the palatal side (Figure 2). Two months later, .018” x
.018” stainless steel archwires were inserted to both
gingival and occlusal slots in both arches. Labial
brackets were bonded to upper and lower molars to
control the molars. After another two months, .018” x
.025” stainless steel archwire was inserted to the
occlusal slots of upper incisor and canine brackets for
torque control.
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Figure 2: After four months of levelling with lingual appliances and
nickel-titanium archwires, the anterior crossbite was eliminated but
the upper right lateral incisors had excessive proclination; A)
Maxillary occlusal view; B) Mandibular occlusal view; C) Intraoral
right lateral view; D) Intraoral straight view; E) Intraoral left lateral
view

Two months later, the upper right lateral
incisor's torque was improved (Figure 3). At this time,
the upper incisors still had excessive proclination.

Figure 3: Progress after 10 months of treatments. The upper right
lateral incisor's torque was improved. Composite buttons were
bonded for using intermaxillary elastics; A) Maxillary occlusal view;
B. Mandibular occlusal view; C) Intraoral right lateral view; D)
Intraoral straight view; E) Intraoral left the lateral view

Both upper main archwire and anterior
segmental wire were applied 15° lingual crown torque
in the anterior teeth to further upright them. The main
archwire had detorque bends distal to the canine to
maintain the torque of buccal segments (Figure 4).

Figure 4: A) The main archwire has 15° lingual crown torque in the
anterior teeth; B) Zero torque of the main archwire in the buccal
segments

Steel ligature was used for full engagement of
the archwires to the bracket slot. Composite buttons
were bonded to lower canines and upper right canine
for Class lll elastic on the right side and anterior
diagonal elastic. After three months of applying lingual

crown torque, the upper incisors’ proclination was
improved (Figure 5). Intermaxillary elastics continued
to be used for midline correcting and settling the
occlusion.

Figure 5: After three months of inserting main archwire and anterior
segmental wire with — 15° torque toupper anterior brackets, the
upper incisors were uprighted; A) Maxillary occlusal view; B)
Mandibular occlusal view; C) Intraoral right lateral view; D) Intraoral
straight view; E. Intraoral left the lateral view

Treatment result

Class | canine and molar relationships were
established with normal overjet and overbite (Figure
6). The anterior crosshite was eliminated, dental
midlines of both arches were straightened, the curve
of Spee was levelled. The smile arc became more
curved, and the upper incisor show upon smile was
increased. The patient satisfied with the treatment
results.
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Figure 6: Patient after 14 months of treatment; A) Extraoral profile
view; B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left lateral view; I)
Cephalometric radiograph; J) Panoramic radiograph

The panoramic radiograph showed proper
root parallelism with moderate root resorption on the
right central incisor. This resorption may be due to
root contact with the impacted supernumerary tooth
during orthodontic tooth movement, as explained with
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the patient before treatment. The cephalometric
analysis demonstrated the reduction in upper incisors’
proclination (Table 1). Cephalometric superimposed
revealed the upright and extrusion of upper incisors
and the intrusion and slightly lingual tipping of lower
incisors (Figure 7).

Figure 7: Superimposition of pre- and post-treatment cephalometric
tracings

The total active treatment period was 15
months. Following bracket removal, fixed retainers
were bonded on the lingual surface of teeth from right
first premolars to the left first premolars to keep the
alignment in both arches. Besides, removable
thermoforming retainers were made for both maxillary
and mandibular arch. The patient was instructed to
wear the removable retainers only at night. The
treatment result remained stable 1 year follow up (Fig
8).

Figure 8: Patients after 1 year of retention; A) Extraoral profile view;
B) Extraoral straight view; C) Smile straight view; D) Maxillary
occlusal view; E) Mandibular occlusal view; F) Intraoral right lateral
view; G) Intraoral straight view; H) Intraoral left the lateral view

The use of lingual brackets to apply lingual
crown torque helps to reduce axial proclination and
increasing upper incisor showing without neither
interproximal reduction nor extraction. The result is a

better esthetic improvement for skeletal Class Il
patients with upper anterior crowding.

Discussion

Since the first introduction of multilingual
bracket system by K. Fujita in 1979, there have been
many improvements to overcome the disadvantages
of lingual orthodontic treatment [2]. Two of them are
the transition from mushroom archwire to straight wire
concept [2], [3], and the use of multi-slot lingual
bracket [4], [5]. The application of straight lingual
archwire leads to the elimination of offset bends
between canines and premolars, and between
premolars and molars so that the technique becomes
simpler and the chair time may be reduced. Because
of the small inter bracket distance and bracket size, it
is hard to engage the archwire into bracket slots fully,
so controlling three-dimensional tooth movement in
lingual orthodontics become difficult. There is two
main slot design in lingual orthodontics: vertical and
horizontal slot. The vertical slot is efficient for in-and-
out and rotational control and the horizontal slot is
efficient for angulation (tip) control [5] (Figure 9). By
combining the advantages of two-slot design into one
bracket system, the multi-slot lingual brackets allow
inserting simultaneously to the archwire so that the
traditional complex double overtie method may be
eliminated. However, the tooth movement is still well
controlled.

Figure 9: Because it is difficult to engage the archwire into bracket
slots fully, the horizontal slots can't control in-out and rotation well
A), and the vertical slots find difficultly in controlling tip B)

In this case, report, applying lingual crown
torque to upper incisors helped to limit incisor
proclination after decrowding, as many Asians prefer
uprighted incisors to proclined incisors [9]. In labial
orthodontics, some authors advocate using the low-
torque bracket for upper anteriors to upright maxillary
incisors in non-extraction cases, such as Dr Pitts, he
inverted upper incisor brackets to have negative
torque value [10]. Another advantage of uprighting
upper incisors, in this case, was more upper incisor
extrusion to increase incisor show and create a more
harmonious smile arc. This effect increases in lingual
orthodontic  treatment because vertical tooth
movement is greater with a lingual bracket than with a

https://www.id-press.eu/mjms/index



Nguyen et al. Correction of Upper Incisor Proclination by Applying Lingual Crown Torque with Preadjusted Lingual Brackets in a Skeletal-Class Il Patient

labial bracket when applying torque to bracket slot
[11].

Informed Consent

Informed consent was obtained from the
patient included in the study
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