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ABSTRACT

Bimaxillary protrusion is a condition characterized by proclined upper and lower incisors with an increased
prominence of the lips. This is a case of a 18-year-old with bimaxillary protrusion, mild crowding on the maxilla
and mandible, and mandibular dental midline shift to the left by 1 mm. The four first premolars were extracted
using a pre-adjusted bracket. This bracket had in-built prescriptions of torque, tip, and in-out for orthodontic cases.
There were three pre-adjusted orthodontic bracket systems: Andrews, Roth, and MBT. T-loop was also used to
achieve controlled space closure. After 26 months of orthodontic treatment, the patient’s profile was straighter
and a pleasant smile was achieved at the end of treatment.
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INTRODUCTION

Bimaxillary protrusion is a condition characterized
by proclined upper and lower incisors with an increased
prominence of the lips. It is a malocclusion frequently
encountered in persons of American-African descent and
Asian populations.! Because of the negative perception of
protrusive dentition and lips in most cultures, many patients
with bimaxillary protrusion seek orthodontic care to decrease
this protrusion.? The etiology of bimaxillary protrusion is
multifactorial involving genetic and environmental. The
environmental factors include mouth breathing, tongue
thrusting habit, and tongue volume.?

When bimaxillary protrusion occurs in a Class 1
malocclusion the overjet is increased because of the
angulation of the incisors. Management is difficult because
both upper and lower incisors need to be retroclined to
reduce the overjet.* This can be achieved by the extraction
of the first four premolar teeth to achieve normal overjet,
and followed by retraction of anterior teeth. Therefore, the
goal of these treatment plans was also to gain a satisfactory
facial profile.’ The retraction of anterior teeth during space
closure can be achieved by two mechanisms (a) friction
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subsequently refined or modified is a simple and effective
device for controlled space closure. The main principle of
loop design is increased stiffness of the wire on anchorage
side of the spring.® The T-loop has been proposed to
control anchorage movement during space closure because
it has differential moments between anterior and posterior
segments. The desired tooth movement can be obtained
by modifying the angulation of the pre-activation bends,
the dimensions of the springs, and the position of the
T-loop.” The main characteristic of the T-loop is the
possibility of obtaining, with different pre-activations or
with the irregular positioning of the spring, differential
moments or forces to achieve controlled space closure.®

CASE REPORT

A Javanese 18-year-old woman came to the Ortho-
dontic Clinic at the Faculty of Dental Medicine Universitas
Airlangga Dental Hospital with concerns on her protrusion
teeth that affected her confidence when smiling. The
profile photographs taken before treatment showed a
symmetric face. Her facial profile was convex. The lips were
incompetent (Figure 1). The intraoral examination showed
bimaxillary protrusion and mandibular dental midline
shift to the left by 1 mm with normal overjet and overbite.
'The degree of crowding on maxilla and mandible were mild.
Her oral hygiene and periodontal tissues were good. All
teeth were present (Figure 2).

'The lateral cephalometric analysis showed a pattern of
skeletal Class I malocclusion with SNA 78° and SNB 75°
considered as smaller than normal range for both, convex
skeletal profile, proclined maxillary and mandible incisors,

Management of Bimaxillary Protrusion

and high angle face pattern. A panoramic radiograph showed
impacted mandible third-molars (Figure 3). According
to the patient, her father had a similar convex profile with
protrusion teeth and the patient did not have bad habits
from earlier anamnesis that could affect this case.

The treatment objectives were to improve the occlusion,
including correction of the bimaxillary protrusion as well as
the mandible midline shift and to achieve an ideal profile
with competent lip. The ideal treatment for bimaxillary
protrusion was extraction of the four first premolars with
mini screws (Temporary Anchorage Devices / TADs) for
maximum anchorage. However, patient refused to have
TADs application as she was afraid that she would not
feel comfortable with the procedure. She chose to have
frictionless mechanic instead, which was T-loop for space
closure after four first premolar extractions.

Treatment Planning and Treatment Progress

In this case, the pre-orthodontic treatment was
extraction of the four first premolars. The patient had a
bimaxillary protrusion with anterior mild crowding. By
extracting the four first premolars before bracket bonding,
the extraction space was used to correct bimaxillary
protrusion and retract both anterior maxilla and mandible.

The treatment used the preadjusted technique with
MBT 0.022 and buccal tubes on four first molars. The first
step progressed as alignment and leveling with 0.012, 0.014,
0.016 NiTi followed by 0.016 x 0.016, and 0.016 x 0.022
NiTi for three months. The second steps were four canine
retraction using elastomeric chains with 0.016 x 0.016 SS
and V-stop added on mesial four first molars. Uprighting

on the second molar mandibular was not done due to the

Figure 1. Pre-treatment extraoral photographs. Facial photos of (A) frontal view at rest, (B) during smiling, and (C) lateral view.
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Figure 2. Pre-treatment intraoral photographs. Intraoral view of (A) upper occlusal, (B) lower occlusal, (C) right lateral, (D) frontal,

and (E) left lateral

Figure 3. Initial (A) lateral cephalometric and (B) panoramic radiographs.

impacted 38 and 48. Impacted 38 and 48 molars needed to
be removed, but due to the COVID-19 pandemic, patient
refused to do odontectomy and will do it once the pandemic
conditions are safe. This canine retraction was achieved
in seven months. The third step was anterior retraction
with 0.017 x 0.025 using frictionless mechanic, which was
T-loop on the maxilla and mandible (Figure 4). The last
step was arch compatibility.

Results of Orthodontic Treatment

After 26 months of orthodontic treatment with a
control appointment every three weeks, the brackets and
buccal tubes were debonded and clear retainers were
used for stability on both upper and lower arches. The
patient also had received informed consent and agree to
the publication regarding the photograph from this case.
A straighter soft tissue profile and a pleasant smile were
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Figure 4. Canine retraction using T-loop. Intraoral view of (A) upper occlusal, (B) lower occlusal, (C) right lateral, (D) frontal, and

(E) left lateral.

Figure 5. Post-treatment extraoral photographs. Facial photos of (A) frontal view at rest, (B) during smiling, and (C) lateral view.

achieved at the end of the treatment (Figure 5). An ideal
overjet and overbite were obtained. Six keys of Andrews
were achieved. Bimaxillary protrusion and mandible midline
shift were also corrected (Figure 6). A lateral cephalometric
radiograph showed changes in skeletal, dental, and soft
tissue parameters and revealed satisfactory result of tooth

paralleling (Figure 7).

DISCUSSION

According to Ardani (2020), skeletal Class I malocclusion
is common among the Javanese population.” Meanwhile,
bimaxillary protrusion is common in Asian population.
In this case, the patient presented with incompetent lips
caused by bimaxillary protrusion. Previous research from
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Figure 6. Post-treatment intraoral photographs. Intraoral view of (A) upper occlusal, (B) lower occlusal, (C) right lateral, (D) frontal,

and (E) left lateral.

Figure 7. Post-treatment (A) lateral cephalometric and (B) panoramic radiographs.

Kocadereli in 2002, found that if a decrease of lip protrusion
is advantageous, extracting premolars and retracting incisors
is a possible option to achieve this objective. The treatment
goal is to achieve an ideal occlusion."!

For the pre-orthodontic treatment, extraction of the
four first premolars were done because the relation for first
molar and canine were both Class I malocclusion angle.
The next step was space closure. Space closure is one of

the most complex steps in orthodontic treatment. The
biomechanical basis of space closure allow the orthodontist
to establish anchorage and treatment options. Frictionless
mechanic was chosen and T-loop was used for this case.!
The T-loop has been acknowledged as an effective spring to
obtain controllable tooth movement between the anterior
and posterior segments. Even though TADs have been
broadly used for anchorage auxiliaries, there are uncertain
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factors such as anatomical limitation and the probability of
failure especially for this bimaxillary protrusion case. It needs
different mechanics to improve the occlusion and achieve
an ideal profile with competent lips, as well as to avoid
deep bite.” Meanwhile, a sliding mechanic tends to make
anchorage loss. Therefore, T-loop was chosen because this
case did not use lingual arch as anchorage enhancement.
When space is to be closed symmetrically, 0.017 x 0.025
T-loop is used. Before the T-loop is inserted, it needs to
be pre-activated as follows, curvature is bent in the occlusal
part of the spring. The part of the spring may deform during
activation and needs to be overbent and followed by a trial
activation. The T-loop on the template was rechecked, which
was a guide for the required angulation (Figure 8)."

When the 0.017 x 0.025 spring is activated, the
T-loop will be centered between the buccal and anterior
segment. When reactivation is needed, both of the anterior
and posterior arms can be shortened if the T-loop is to be
centered. For the anterior retraction, torque was added to
control apex movement. The intrusion was not performed
because the overbite was normal. The pre-activated loop is
important especially when maxilla and mandibular retraction
were needed. When the T-loop is activated, the orthodontist
has three control variables that regulate tooth movement:
(1) the moment-to-force ratio (M/F), (2) the force and
moment magnitudes, and (3) the consistency of these forces.

Management of Bimaxillary Protrusion

Figure 8. T-loop characteristics, according to Burstone (Viecilli,
2018).8

The M/F ratio forms the tooth movement, which is the
location of the center rotation. The force-moment magnitudes
and forces consistency determined the quantitative clinical
response. A T-loop without pre-activation created a low M/F
ratio that is less than the vertical dimension of the T-loop.™

Analysis from lateral cephalometric radiograph is shown
in Table 1. The angle of convexity showed improvement
from -2° to 0° and the interincisal angle was also improved
from 97° to 132°. Dental parameters showed that the upper
incisor to NA line angle and lower incisor to NB line angle

Table 1. Cephalometric analysis pre-treatment and post-treatment
Measurement Mean SD Pre-treatment  Post-treatment

Horizontal Skeletal

SNA (°) 82 2 78 78

SNB (°) 80 2 75 74

ANB (°) 3 2 3 4

Angle of convexity 5 5

Mandibular plane angle 24 5 35 35

Facial Axis -3.65 3.6 -5.8 -5.8

Vertical Skeletal

Y-axis (°) 60 [¢) 69 68

Anterior Dental

Interincisal angle (°) 135 10 97 132

U1-palatal plane (°) 109 6 129 130

L1-mandibular plane (°) 90 4 83 84

I-NA angle 22 10 36 18

I-NB angle 25 7 44 25

Tweed Analysis

FMA 25 10 36 37

FMIA 65 10 38 59 . ] -

IMPA - s 106 84 Figure 9. Supe'rlmposmon of lateral cephalo-
metric on pre- (black) and post-treat-

Soft Tissue ment (red). Note changes in maxilla

Upper lip-E line (mm) 1 2 2 and mandibular incisor angulation

Lower lip-E line (mm) 0 2 1 and the lip position.

VOL.56 NO. 17 2022

ACTA MEDICA PHILIPPINA 87



Management of Bimaxillary Protrusion

decreased from 36° to 18° and 44" to 25°, indicating that
the occlusal plane was improved. Tweed analysis showed
significant change in IMPA from 106° to 84°. Soft tissue
parameters showed that the positions of upper and lower
lip positions were also improved and confirmed in lateral
cephalometric superimposition (Figure 9). The overall
result showed an improvement of the occlusion, including
correction of the bimaxillary protrusion as well as mandible
midline shift, and an ideal profile with a competent lip.

CONCLUSION

Bimaxillary protrusion is a complex case. This case
showed that Angle Class I malocclusion with bimaxillary
protrusion that results in incompetent lips treated with
fixed orthodontic appliance and extraction of four premolars
generated a great outcome. Appliance and assessment
selections are needed in this case; in particular, bracket
prescription, wires, techniques for leveling-aligning as well
as T-loop preactivated-activated, and anchorage. These are
important to obtain an optimal result.

It is indicated that an appropriate treatment plan
should be taken into consideration to provide good progress.
The treatments of choice should be agreed between the
orthodontist and patient to achieve esthetic and functional
objectives.
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