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ABSTRACT

At present, orthodontists are treating more adult patients with missing or hopeless first molars as these teeth have
the highest incidence of decay in permanent dentition. This case report presented the closure of extraction spaces
of four first molars in a patient with Class IT malocclusion. High torque self-ligating brackets were used combined
with anterior bite turbo and Class II elastics. According to the case report, the combination of anterior bite turbo
and Class II elastics may have the possibility to correct bite deepening during space closure and allow further
upper incisor retraction and Class II correction.

Keywords: Anterior bite plane, Class II elastics, Molar extraction space closure, Self-ligating brackets, High
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INTRODUCTION

At present, orthodontists are treating more adult patients with missing or hopeless first molars
as these teeth have the highest incidence of decay in permanent dentition.!! Due to the long
span of space closure, some mechanics should be applied to avoid tipping adjacent teeth into
extraction space.”

In extraction cases with Class II malocclusion, Class II elastics could be used to reinforce
anchorage in the upper arch and mesialize mandibular molars.®! Anterior bite turbo could be
used in combination with Class II elastics to eliminate deep bite and reposition the mandible
anteriorly.**

This case report presented the closure of extraction spaces of four first molars in a patient
with Class II malocclusion using high torque self-ligating brackets, anterior bite turbo, and
Class II elastics.

CASE REPORT

A 21-year-old female patient presented to our clinic with chief complaints of missing first molars
and lip protrusion. Extraorally, she had a convex profile with retruded mandible, and a left deviated
chin. No sign of temporomandibular joint disorder was detected [Figure 1]. Intraorally, the patient
had a Class II canine relationship with missing mandibular first molars and maxillary left first molar.
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Figure 1: Pre-treatment facial and intraoral photographs.

Her maxillary right first molar had a large carious lesion. The
lower dental midline deviated 1 mm to the right side.

The lateral cephalometric analysis revealed a skeletal Class II
relationship (A point, nasion, B point [ANB], 6.5°) with a
retruded mandible (sella nasion point B, 72.7°) and increased
anterior lower facial height (Frankfort mandibular plane angle
[FMA], 30.3°) [Table 1]. The upper incisors had a normal
inclination (U1-SN, 99.2°), and the lower incisors were
slightly proclined (Lower central incisor [L1]-mandibular
plane [MP], 96.0°). Lip protrusion was confirmed (E-line/UL,
2.7 mm; E-line/LL, 3.2 mm). The panoramic radiograph
showed the absence of the maxillary left first molar and
mandibular first molars, the mesial tipping of the maxillary
left second molar, and a large restoration approximating the
pulp chamber on the maxillary right first molar [Figure 2].

Treatment objectives

The treatment objectives include the closure of first molar
extraction spaces, retraction of upper and lower incisors
to improve lip protrusion without lingual tipping of
upper incisors, achievement of Class I canine and molar
relationship on both sides, and correction of lower dental
midline deviation.

Treatment alternatives

According to the treatment objectives, extraction of the
decayed maxillary right first molar and closure of all first
molar extraction spaces with skeletal anchorage on the

Table 1: Cephalometric measurements.
Pretreatment Posttreatment
Skeletal
SNA (°) 79.2 79.1
SNB (°) 72.7 72.4
ANB (°) 6.5 6.7
FMA (°) 30.3 30.6
Dental
U1-SN (°) 99.2 85.8
U1-NA (°) 20.0 6.8
UI-NA (mm) 4.0 0.7
L1-MP (°) 96.0 97.2
L1-NB (°) 32.1 31.6
L1-NB (mm) 8.8 7.2
Ul1-L1 (°) 121.4 134.8
Soft tissue
E-line/UL (mm) 2.7 14
E-line/LL (mm) 32 0.9
ANB: A point, nasion, B point, FMA: Frankfort mandibular plane angle,
L1: Lower central incisor, LL: Lower lip, MP: Mandibular plane,
NA: Nasion point A, NB: Nasion point B, SNA: Sella nasion point A,
SNB: Sella nasion point B, Ul: Upper central incisor, UL: Upper lip

upper arch was the first option.!®! The second option was also
extracting the maxillary right first molar and space closure
with the use of Class II elastics. The patient refused mini-
screw placement and was afraid of lingual tipping of upper
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incisors so the second option was chosen as Class II elastics
would facilitate the mesial movement of mandibular second
and third molars.

Treatment progress

The treatment was initiated by bonding all teeth except
maxillary right and mandibular third molars with

0.022 x 0.028-inch passive self-ligating high torque brackets
(SmartLine, Medico, Korea) in which the torque values
of upper central incisors, lateral incisors, and canines
were 22° 13° and 7°, respectively. The archwire sequence
was 0.016-inch, 0.016 x 0.022-inch, 0.019 x 0.025-inch

Figure 3: Bite deepening during space closure.
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nickel-titanium and 0.019 x 0.025-inch stainless steel. After
5 months of treatment, the maxillary right first molar was
extracted and space closure was initiated in combination
with bilateral Class II elastics (3/16-inch, 3.5 Oz) [Figure 3].

After 3 months of space closure, the bite was deepened
significantly, so bite turbos were bonded to maxillary central
incisors at a distance of 2 mm from the incisal edge. Metal
bite turbos were selected with a thickness of 2.5 mm and
width of 4 mm, but composite bite turbos could also be used.
V-bends were placed between second premolars and second
molars to avoid tipping these teeth into the extraction space.
Vertical elastics (3/16-inch, 3.5 Oz) were applied bilaterally
combined with Class II elastics to close the lateral open
bite and continue to correct the Class II dental relationship.
When the remaining extraction spaces were minor, the
remaining third molars were bonded to completely align into
the dental arches [Figure 4]. The upper main archwire during
the final space closure phase was 0.021 x 0.025-inch stainless
steel to maximally control the torque of the upper incisors.
The total active treatment time was 15 months in which the
duration of Class II elastic and anterior bite turbo application
was 9 months and 7 months, respectively.

Treatment results

The post-treatment records confirmed that all treatment
objectives were achieved with improved facial profile and
occlusion. All first molar extraction spaces were completely
closed with solid molar and canine Class I relationships
on both sides. Normal overbite and overjet were obtained
with coincided dental midlines and the lip protrusion was
improved [Figure 5].

The lateral cephalometric analysis showed a slightly
increasing in the lower anterior facial height (FMA, 30.6°)
and skeletal Class II relationship (ANB, 6.7°). The upper
incisors were lingually tipped (U1-SN, 85.8°) and the
lower incisors were slightly proclined (L1-MP, 97.2°). Both
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Figure 4: Final space closure. Bite deepening and Class II relationship were almost corrected. All

third molars were bonded.

Figure 5: Post-treatment facial and intraoral photographs.

upper and lower lips were retracted (E-line/UL, 1.4 mm;
E-line/Lower lip, 0.9 mm). The panoramic radiographs
showed good root parallelism with the correction of the
mesially tipped maxillary left first molar [Figure 6].

DISCUSSION

By uprighting the mesially tipped maxillary left first molar,
more space was available for incisor retraction and Class II
correction. The uprighting was done by bonding the molar
tube with a slightly negative tip and leveling it with stainless
steel archwires. Initially, the third molars were not bonded
as they were located too far distally causing difficulties in
isolation and correct molar tube positioning. By waiting until

the first molar extraction spaces nearly closed and allowing
the third molars to automatically drift mesially, more precise
bonding could be done.”

Bite deepening during space closure is caused by the vertical
bowing effect and may interfere with upper incisor retraction
and Class II correction as occurred in this patient.® Therefore,
bite turbos were bonded at a proper distance from the incisal
edge in combination with Class II elastics to keep the mandible
in an anterior position with normal overbite and overjet.
The effect of this combination was similar to that of a fixed
functional appliance. In the final month of treatment, Class II
elastics were stopped to confirm the dental correction instead
of mandible posture alteration. Furthermore, the cephalometric
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Figure 6: Post-treatment radiographs and tracing.

superimposition also showed the overjet correction achieved
by lingual tipping of upper incisors and mesial movement of
lower molars instead of positioning the mandible anteriorly.

In this case report, bite deepening was seen during the space
closure stage then bite turbos were used as a corrective
measure. Alternatively, anterior bite turbos could also be
bonded at the initial stage of space closure as a preventive
measure so the normal overjet would be maintained during
the entire treatment progress.

The cephalometric analysis showed that the lower anterior
facial height was slightly increased causing a minor worsening
in the hyperdivergent facial pattern and skeletal Class II
relationship. The cause of this problem was the prolonged
use of intermaxillary elastics. Ideally, mini-screw anchorage
should be used to intrude upper incisors instead of vertical
elastics in the buccal segments, but it was refused by the
patient. Furthermore, on the cephalometric superimposition,
the upper incisors were not extruded and the upper molars
were intruded [Figure 7]. The preservation of the upper
incisors’ vertical position might be explained by the biting
force applying to the anterior bite turbos, and the intrusion of
the upper molars could be caused by the clockwise rotation
of the occlusal plane due to Class II elastics.!”!

High torque brackets were used combined with an almost
full-size archwire in the upper arch to minimize the lingual
tipping of the upper incisors during space closure as they
already had normal pretreatment inclination. However,

Figure 7: Overall and regional cephalometric superimpositions:
black, pretreatment; red, post-treatment.

a significant torque loss of upper incisors was observed
posttreatment. On cephalometric superimposition, the
movement of upper incisors was controlled tipping. This
lingual tipping was acceptable as upper incisor roots would
move lingually beyond the lingual cortical plate if the pure
bodily movement was performed.!'!!

CONCLUSION

The combination of anterior bite turbo and Class II elastics
may have the possibility to correct bite deepening during
space closure and allow further upper incisor retraction and
Class II correction.
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