Miniscrew-supported coil spring for molar uprighting: Description
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Introduction: Since the beginning of miniscrews as orthodontic anchorage, many applications have been described in the litera-

ture. Among these, one is the uprighting of mesially inclined molars. In regard to the mechanical aspects, however, there is little

information about the application of orthodontic forces using such devices. Objective: The objective of this study was to describe

aminiscrew supported spring for uprighting of mesially inclined molars. With this device, one can achieve the correct use of orth-

odontic biomechanics, thus favoring more predictable tooth movements and preventing unwanted movements from occurring,
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Introducdo: desde o surgimento dos mini-implantes como recurso de ancoragem ortoddntica, muitas aplicacdes tém sido descri-

tas na literatura. Entre essas, cita-se a verticalizacio de molares inclinados para mesial. No entanto, pouco se fala da correta aplica¢io

das forcas ortodonticas nesses dispositivos, sob o ponto de vista mecanico. Objetivos: o objetivo desse artigo foi demonstrar uma

mola mini-implante suportada para verticalizar molares inclinados para mesial. Com esse dispositivo consegue-se correta aplicacio

da mecanica ortodontica, favorecendo movimentos mais previsiveis ¢ minimizando os movimentos indesejavets.

Palavras-chave: Dente molar. Ortodontia corretiva. Implante dentario.

INTRODUCTION

The early loss of primary molars or permanent first
molars is a routine problem in the orthodontic clinic and
results in mesial inclination of the first, or second and third
molars, depending on the extracted or missing tooth.'

Mesial inclination favors the appearance of vertical
bone defects and infra-osseous pockets in the mesial re-
gion of molars, distal migration of premolars, extrusion
of the antagonist molar, premature contacts in centric
relation, occlusal interferences during lateral and pro-
trusive movements, in addition to, it is difficulty in pros-
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thetic adaptation when the inclination is excessive.>*

Molar uprighting into its correct position leads to
the normalization of functional and periodontal occlu-
sion situation, enabling the roots to be positioned per-
pendicular to the occlusal plane so that they are better
able to resist to occlusal forces, in addition to facilitating
the plane of insertion of the prosthesis parallel to the
long axis of the tooth.”

With the advent of the use of miniscrews as orth-
odontic anchorage, molar uprighting procedures have
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become simpler, with more predictable results, and
since there is no need to use other teeth as anchorage,
there is better control of undesirable effects.>*¢7

The aim of this study is to describe a method for
molar uprighting with the use of a spring supported
on Miniscrews.

SPRING DESIGN

The uprighting spring can be fabricated from stain-
less steel or molybdenum-titanium alloy wire with a
rectangular cross section (0.018 x 0.025-in). The wire
is bent from the posterior in the anterior direction, al-
lowing a segment of around 4 mm to pass beyond the
end of the molar tube. This segment will afterwards
serve to fabricate a hook (another option would be to
use a double tube, and insert a wire segment into the
cervical tube from the distal to the mesial region, with
a hook on its lower end). Mesial to the tube, a wire is
bent downwards for fabricating the helical loop. After
fabricating the loop, the wire is redirected towards the
anterior direction surrounding the mini-implant (MI)
that will serve as its support.

Figure 1 - Diagram demonstrating activation of the spring to obtain upright-
ing by distal movement of the crown and mesial movement of the root.
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ACTIVATION

The spring is activated by means of tip back bends in the
segment that 1s inserted into the molar tube, and by open-
ing and closing the loops according to the desired function.
To potentiate the tipping moment of the root in the mesial
direction, when necessary, an elastic chain is inserted be-
tween the distal hook on the distal region of the tube and
mini-implant. By varying the size of the hook, greater or less
moment and extrusion can be obtained. The longer towards
the cervical direction, the greater will be the mesial moment
of the root and the greater will be the extrusion.

INTENDED MOVEMENTS

Uprighting by distal inclination of the crown
(Uprighting with the center of rotation at the
center of resistance)

When one wishes to perform molar uprighting
with movement towards the distal direction of the
crowns, and towards the mesial direction of the roots,
the spring should be position with tip back activation
on the segment that fits into the molar tube, without
opening or closing activation of the loop. The inten-
tion 1s to cause the tooth to rotate around its center of
resistance (Fig 1, 2).

Uprighting with mesial movement of the root
(Uprighting with the center of rotation in the crown)
When one wishes to correct molar inclination with
predominantly mesial movement of the root (Figs 4, 5, 6),
in addition to the tip back activation performed on the
wire segment inserted into the molar tube, one should
insert an elastic chain from the hook in the distal region
of the tube to the mini-implant, and the loop should be
slightly closed (0.5 mm), in order to potentiate the effect.
A tip back bend will create a moment of distal rotation
of the crown and mesial rotation of the root. The effect
of moving the root towards the mesial direction will be

Figure 2 - Radiographic images showing clinical case with molar uprighting with distal movement of the crown and mesial movement of the root.
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potentiated by placement of the elastic chain on the distal n
hook of the spring (Fig 3) and activation of the spring will U

prevent the crown from moving in the distal direction.

Uprighting with opening of spaces
(Uprighting with the center of rotation close to
the root apex)

‘When the treatment plan is to fabricate a prosthetic ele-

ment (osseointegrated implant, fixed or removable denture) Pa | ! v v
v
- »r

space must be opened (Fig 8). To achieve this movement
the vertical loop of the spring must be opened, so that it is

compressed between the molar tube and the mini-implant, _ _ ‘ o ‘ T
Figure 3 - Diagram demonstrating activation of the spring to obtain upright-

causing the action of the force in the horizontal direction to  ing with mesial movernent of the root.
open space (Fig 7). Tip back activation of the segment that is

inserted into the molar tube must also be performed.

Figure 4 - Radiographic images of clinical case in which uprighting was performed with mesial movement of the root with the use of miniscrew-supported
spring. A) Initial; B) Final.

Figure 5 - Clinical case in which uprighting was performed with mesial movement of the root with the use of miniscrew-supported spring: A) pre-activated
spring, B) activated spring.
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Figure 6 - Radiographic images showing the clinical case with molar uprighting with mesial movement of the root.

Figure 7 - Diagram demonstrating the activation of the spring to obtain molar
uprighting with space opening.

Figure 8 - Clinical case in which molar uprighting was performed with the opening of spaces with the use of miniscrew-supported spring: A Initial; B Final.

DISCUSSION

With the advent of absolute anchorage promoted
by mini-implants, many situations that were previously
difficult to solve in Orthodontics, have become a real
possibility.”®? Special mention is for molar upright-
ing,2,3,4,6,7,10,11

the molar to its correct M-D inclination. In the litera-

a procedure that promotes the return of

48

ture, there are infinite numbers of devices used for this
purpose, however, with some deficiency in control from
the mechanical point of view. 3467101

The aim of the present article was to demonstrate
both mechanically and clinically, the use of a spe-
cial type of miniscrew-supported spring for molar

uprighting. With this device, from the mechanical
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point of view, it is possible to obtain better control,
and thereby makes it possible to obtain predictable
results at the end of treatment.

The spring must be fabricated of a rectangular cross
section wire for better three-dimensional control. Stain-
less steel or titanium-molybdenum alloy wire may be
used. The choice of the alloy depends on the flexibility
demanded by the case, the titanium-molybdenum al-
loy is the wire of choice for periodontally compromised
teeth, as it releases more gentle forces in cases of teeth
with severe mesial inclination, and when only a small
quantity of wire is used for fabricating the spring (be-
cause there 1s little space between the MI and the tube).

Fabrication of the helical loop provides greater
flexibility, in addition to performing a fundamental
function when opening movements are necessary, or
performing a fundamental function when movements
of opening or closure of spaces is required. When the
option to open space is chosen, the loop is distended,
so that it is compressed between the mini-implant and
tooth, and since the mini-implant does not move, the
tendency is towards uprighting associated with distal-
ization of the molar. However, when the treatment
plan favors space closure, the opposite procedure must
be performed; that is, close the loop distending it in
the mesial direction, and activate it by means of fit-
ting it into the mini-implant. The presence of the loop
provides more effective space closure or opening, since
it involves frictionless mechanics.

In all situations of uprighting, tip back activation
of the segment that inserts into the molar tube is per-
formed, causing a distal moment to act on the crown
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and a mesial moment on the root. Space opening or clo-
sure will be activated by additional resources.

To potentiate mesial movement of the molar root, a
vertical hook is fabricated on the distal segment beyond
the molar tube (or a segment of the arch with a vertical
hook, inserted from the distal to the mesial region into
the cervical tube of a double tube). The function of this
hook is to minimize the extrusive effect, increase the
effect of molar uprighting, and traction of the molar in
the mesial direction. At all times, one must remember
that this will depend on the vertical length of this distal
rod and the result of the forces applied.

The height of the hook onto which the elastic
chain is placed is the factor responsible for molar ex-
trusion control; the longer the hook, the greater the
moment of mesial rotation of the root. However, if
the hook i1s placed cervically to the MI, there will be
extrusion of the molar.

The choice of the site for the mini-implant inser-
tion is due to the need for an alternative site, in cases in
which it is not possible to place them in the retromolar
region. This may occur due to the presence of third mo-
lars, absence of inserted gingiva, with predominance of
alveolar mucosa and lack of space.

CONCLUSIONS

The use of a loop spring supported by miniscrews
as anchorage is a simple and effective method for mo-
lar uprighting. A range of activations may be achieved,
providing various movements with predictability, par-
ticularly in cases in which miniscrew insertion in the
retromolar region is contraindicated.
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