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ABSTRACT

Mini-screw supported molar distalization:

Department of Orthodontics, Faculty of Dentistry, Zirve University, Gaziantep, Turkey

The aim of this report was to present the results of most effective intraoral upper molar distalization system supported with
mini-screw. The mini-screws with a 2.0 mm diameter and 8 mm length were used for intra-osseous anchorage. The screws
were placed right and left buccal side of the maxilla. Nickel-titanium (NiTi) coil springs were set bilaterally on a 0.016 inch
diameter NiTi archwire between the first molar tubes and the first premolar braces. The first premolars were ligated to the
mini-screw to provide anchorage. Other mini-screws with a 2.0 mm diameter and 10 mm length were placed right and left
palatal side. A spring consisted of a 0.017 x 0.025 inch beta-titanium-alloy wire situated palatally. The activated wire was
inserted among the first molar palatal sheath and the mini-screw. Distalization of the upper molars was achieved in average
5 months. According to the results, the maxillary first molars showed mean 4 mm distal movement and 4° distal tipping.
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Introduction

Treatment of Class Il malocclusions, without extractions,
usually requires distalization of maxillary molars.
Conventional extraoral appliances are usually used for
supporting maxillary molar anchorage or for distalization
purposes. However, the major disadvantage of an extraoral
method is a lack of patient cooperation during treatment."?
Alternatively, several methods have been introduced
for molar distalization in the treatment of dental Class Il
malocclusions.B3® Intraoral appliances for maxillary
molar distalization, such as the pendulum,®! push-coils,
magnets,' superelastic nickel-titanium (NiTi) wires, !
distal jet,"? and molar slider,™ do not require extensive
cooperation from the patient. Those appliances effectively
distalize the maxillary molars; however, in most of these
appliances, anchorage loss is unavoidable, characterized
by maxillary incisor protrusion, increased overjet, and
decreased overbite.*' Investigators have been directed
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to use temporary anchorage devices to overcome this side
effect. With the use of dental implants, mini-plates, and
mini-screw implants as anchorage, the distal movement of
anterior teeth or posterior teeth (or both) without anchorage
loss has become possible.['>1°

The present prospective study was aimed to investigate the
efficiency of a newly designed screw supported maxillary
molar distalization appliance.

Diagnosis and Treatment Plan

The patient was a 16-year-old girl with a chief complaint of
dental crowding in the upper and lower anterior teeth. She
had no significant medical and dental history in terms of
orthodontic treatment. Her gingival health was moderate,
and the radiographs did not reveal any periodontal problem
or other pathology.

The patient’s profile was mild convex. Vertical facial
proportions were normal, and there were significant
asymmetries on the mandibula. The temporomandibular
joint evaluation showed no signs of clicks or crepitation,
and the facial and masticatory muscles were asymptomatic.
She had an angle Class Il molar relationship on the right side
and a weak Class | molar relationship on the left side. The
mandibular midline was 3.0 mm to the right of the facial
midline [Figure 1]. The dental cast analysis showed 3 mm of
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Figure 1: Pretreatment facial and intraoral photographs of the case

space deficiency in the upper arch, 2 mm of space deficiency
in the lower arch, 2.5 mm overjet, 1.5 mm overbite, and no
Bolton discrepancy. There was no transverse discrepancy.

The initial panoramic radiograph showed no missing
teeth, unerupted third molars and alveolar bone and root
formation were within normal limits [Figure 2].

The patient had an SNA angle of 80° and SNB angle of
78°, and an ANB angle of 2°. The mandibular plane
was high relative to the cranial base (SN-GoGn, 41°).
The mandibular incisors had an 87° angle relative to the
mandibular plane, and the maxillary incisors had a 107°
angle relative to the palatal plane [Table 1].

Treatment Objectives

The treatment objectives, based on the clinical examination

and the cephalometric analysis, were to:

1. Relief of crowding.

2. Distalize the maxillary molars to establish a
well-intercuspated bilateral Class | molar and canine
relationship.

3. Correct the midline shift.

4. Create ideal overbite and overjet.

There were four treatment alternatives for this patient:

(1) Distalization of upper molars using an extraoral traction,

(2) Distalization of upper molars using an intraoral
appliance,

(3) Extraction of four first premolars, and

(4) Extraction of maxillary first and mandibular second
premolars.

The patient and her parents requested full alignment of the

upper anterior teeth, without extractions. There were two

choices to achieve this movement: Intraoral distalization

mechanics and headgear. The patient refused to wear

headgear because of social and esthetic concerns.

Figure 2: Pretreatment radiographic records of the case

Table 1: Cephalometric measurements of the patient before
and after distalization and after orthodontic treatment

Measurements Before After After
distalization  distalization  treatment

SNA 80 79 79
SNB 78 78 78
ANB 2 1 1
Wits (mm) 1 0 0
SN-GoGn 41 42 42
ANS-PNS/GoGn 30 31 315
FMA 27.5 28.5 29
U1-NA (mm) 3 5.5 5
U1-NA 21 34 33
U1-ANS-PNS 107 120 118
L1-NB (mm) 4 3.5 3.5
L1-NB 23 30 29
IMPA 87 93 92
U1-PtV (mm) 61 67 67
U6-PtV (mm) 32 28 29
U6/ANS-PNS 80 76 78
Overjet (mm) 2.5 2.5 2.5
Overbite (mm) 1 2.5 2.5
Lower lip-E-line (mm) -4.5 -3.5 -3.5
Upper lip=E-line (mm) -7 -5.5 -6
Nasolabial angle 114 112 110

We planned to use intraoral distalizing mechanics
combined with mini-screws for distalization of the
maxillary first molars.

Treatment Progress

The initial wire placed in the patient immediately after
bonding was 0.014-inch NiTi. After T-month, four
mini-screws were used for intra-osseous anchorage. Two
mini-screws with a 2.0 mm diameter and 8 mm length were
inserted between the first premolar and second premolar
on both sides in the maxilla. 0.9 mm in diameter heavy
NiTi coil springs were placed bilaterally on a 0.016 inch
diameter NiTi archwire between the first molar tube and the
first premolar bracket in full compression. The first premolar
was ligated to the mini-screw to provide anchorage.
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Other two mini-screws with a 2.0 mm diameter and
10 mm length were placed the first and second premolar
teeth on the right and left palatal side. A spring consisted
of a0.017 x 0.025 inch beta-titanium-alloy wire situated
palatally. An open coil spring compressed between the
mini-screw and helix of the wire with cinched back. The
activated wire was inserted among the first molar palatal
sheath and the mini-screw [Figure 3].

The patient was seen once every month, so the palatally
spring pressure and buccally open coil spring pressure
checked. If reactivation of palatally spring was needed, it
was removed from the lingual sheath. The center of the
helix was then held with a bird-beak plier, and the spring
was reactivated by pushing it distally toward the midline.
It was then reinserted in the sheath.

The maxillary first molars were distalized until a super
Class I molar relationship was achieved. The mini-screws,
open coils, and titanium-molybdenum alloy wires were
removed at the end of distalization, and the maxillary
first molars were stabilized by a transpalatal arch. The
maxillary second premolars drifted distally without
any orthodontic force with the help of the transseptal
fibers. After leveling and alignment, a power chain was
applied to move the premolars distally. At the end of
active treatment, finishing procedures were used for final
alignment of the teeth and detailing of the occlusion.
The orthodontic appliances were removed after active
treatment was completed, and an essix appliance was
used for orthodontic retention during a 1-year retention
period [Figure 4], finally, a 3-3 maxillary and mandibular
fixed lingual retainer were constructed for the patient and
then placed.

Treatment Results

The first molar was successfully distalized into an over
corrected Class | relationship. After a distalization period
of 5 months, the maxillary first molar moved 4 mm distally
without anterior movement of the anchor premolars,
and the distal tipping of the maxillary first molars was
4°, According to the analysis of the posttreatment lateral
cephalometric radiograph, there were increases in overbite
(1.5 mm), UT-NA (2 mm), U1-NA(12°), U1-PtV (6 mm),
UT-ANS-PNS (11°), L1-NB (6°), IMPA (5°), and decrease
in SNA and ANB (1°), Wits (1 mm), U6-PtV (3 mm), U6/
ANS-PNS (2°), upper and lower lip-E line (1 mm) [Table 1].
The posttreatment vertical skeletal relationships showed
minimal changes in the growth pattern. Root parallelism
was confirmed on the posttreatment panoramic radiograph
[Figure 5]

Figure 4: Posttreatment intraoral photographs of the case

Figure 5: Posttreatment radiographic records of the case

At the end of the 2 years retention period, Class |
molar and canine relationships were established with
satisfactory interdigitation of the posterior teeth [Figure 6].
Acceptable overjet and overbite were also achieved. The
superimpositions of the patient’s cephalometric films were
done [Figure 71].

Discussion

Several appliances on intraoral maxillary molar distalization
without patient cooperation were carried out to overcome
the patient compliance problem created by extraoral
distalization appliances. These appliances derive their
anchorage in an intramaxillary manner and act only in
the maxillary arch to move molars distally: Example, the
pendulum appliance,®! the sectional jig assembly,”! the
distal jet,['? or the first class appliance.® Although there are
many intraoral appliances available to move molars distally,
none can control molar movement in all three directions.!"”

The results of this appliance were very satisfactory in that
the molars were moved distally and a Class | relationship
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Figure 6: At the end of the 2 years, retention period facial and intraoral
photographs of the case

was achieved in 5 months. However, a significant degree
of distal crown tipping of upper molars was observed
during distalization, which consequently creates the
need for additional time, extra uprighting mechanics, and
overcorrection of the molar relationship.

One of the important goals of molar distalization is to
obtain bodily tooth movement of the molars with minimal
rotation and distal inclination. Therefore, distalization was
carried out in two sides of (buccally and palatally) first
molar teeth. Distalization methods with two sides are rare
in the literature. For example, in a study, a combination
of two intraoral appliances (the pendulum and the K-loop
appliance) was used.['¥

Recently, mini-screws have been used as stationary
anchorage for maxillary molar distalization and other
orthodontic purposes.l'?% The desired immobility of
these screws relies on a mechanical locking between the
screw and the surrounding bone. The insertion procedure
took 5-8 min and needed no mucoperiosteal flap. All the
screws showed primary stability and were loaded almost
immediately. This is an advantage over implants that
require a healing and osseointegration time of at least
3 months.2"

In the current case, the correction of the Class Il molar
relationship was achieved by a 4 mm distal movement
of maxillary first molar into a Class | relationship with a
slight distal tipping of 4° after 5 months of distalization.
Previous studies®#'? have indicated that the pendulum
appliance produces on average greater molar distalization
(3.14-6.1 mm) than the distal jet appliance (2.1-3.2 mm).
The distal jet produces better bodily movement (1.8-5°
of molar distal tipping) than the pendulum (8.4-15.7°)
because the distalizing force is directed close to the level

Figure 7: Superimpositions of (a) pretreatment and postdistalization
cephalometric tracings and (b) pretreatment and posttreatment
cephalometric tracings

of the maxillary first molar’s center of resistance. A Jones
jig appliance study showed that average distal movement
2.51 mm and distal tipping 7.53° in maxillary first molar at
the end of distalization.?? The amount of maxillary molar
inclination (4° of molar distal tipping) in the present study
was smaller than that described in previous studies.

The most interesting advantage of the current system is
there is no need for laboratory procedures to manufacture
it. Furthermore, the current system can be secured into the
lingual sheaths of conventional orthodontic molar bands,
with no need for specially designed bands or laboratory
procedures to solder tubes or similar attachments on them.

Conclusion

Our treatment results support this new type of treatment
biomechanics, since our patient, with a Class Il
malocclusion, was successfully and efficiently treated to a
well-functioning Class | occlusion after 20 months without
extractions and without a need for patient cooperation,
except for maintaining, as much as possible, optimal oral
hygiene.
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