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Abstract

Mini-implants have emerged in orthodontics as an anchoring alternative to conventional orthodontic treatments; they have high clinical versatility, facilitating
installation in various locations, especially in the inter radicular regions, eliminating problems for the orthodontist such as loss of anchorage. The size of the mini-
implants should correspond to the bone available for the insertion site, cylindrical or cylindrical in shape, with a smooth or treated surface. The purpose of this study
was to review the literature on the placement of mini-implants as anchoring devices in the maxilla. It is necessary the knowledge of areas with greater thickness of
cortical bone to promote stability, as well as the inter-radicular spaces that are safe for the placement of such devices. Its main advantages include its reduced size, easy
installation and removal, minimizing the risk of injury to anatomical structures, however it presents as main disadvantage the need for simple surgery that can cause
complications if it is not well planned. The safest areas for placement of mini-implants in the maxilla are between the second premolar and first molar. The choice of
screw should take into account the mesio-distal space between roots, density, bone depth and mucosal thickness, and factors such as orthodontic movement, direct or
indirect anchorage. The anatomy of the chosen site has a considerable individual variation. For the use of the mini-implant, the ideal site should be analyzed by means

of computed tomography, panoramic or periapical radiographs.

Introduction

The mini-implants appeared as an alternative to solve problems
in the orthodontic clinic, as an anchorage, without the need of patient
collaboration, can be used routinely, its possibilities of use are numer-
ous, for ease of installation and removal. The nomenclature varies ac-
cording to the authors, being also known as mini-implants, mini-bolts
or micro-screws. The term mini-implant at the beginning was called a
micro-implant, which went out of use because the term “micro” is used
when its size is reduced and can only be viewed with microscope mag-
nification features. Other denominations in use are TAD (Temporary
Anchorage Device) and MIA (Minimplant Anchorage) [1].

They are characterized in shape, size and design according to the
trade mark, they have three distinct parts, which are: head, collar and
threadable portion. The head is the part that is exposed, should be small,
with polished and rounded surface, and have retentions for placement
of orthodontic accessories. The collar corresponds to the smooth sur-
face below the head, may or may not be present in the mini-implant.
They present varying lengths, their function is to make the interface
between the bone and the external environment, that is, it is covered by
the mucosa, which allows variations, to suit the soft tissue thickness of
a certain area [2]. They have variations and are manufactured in various
sizes and diameters, with lengths of 6.9 and 12 mm [3] being most com-
monly used. The threadable portion of the mini-implants have diam-
eters ranging from 1 to 2 mm and are classified as “self-piercing” when
they have a very thin and sharp apex, avoiding the use in most cases of
drills for bone perforation.

The “self-threading” has the rounded apex, requiring drilling of the
drills in the sites to be placed [4]. Unlike dental implants, the mini-
implants are made of titanium alloy, they are smaller in diameter than
conventional implants, so it is necessary to use material of higher me-
chanical resistance than commercially pure titanium, as is the case of
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the Ti-6AL-4V alloy. This alloy has characteristics inferior to the com-
mercially pure titanium, in relation to the bioactivity, which makes the
quality of osseointegration smaller and easier to remove larger [5,6].
Among the main advantages, we highlight the reduction in the time
of orthodontic treatment, greater comfort to the patient, improving
aesthetics, simplification of orthodontic mechanics in complex cases,
installation surgery and less invasive removal.

Using a mini-implant with a smaller diameter facilitates insertion
between the roots, the risk of fracture is related to the diameter of the
mini-implant used, very thin diameters, or whose neck is not resistant
at the time of removal. Therefore, it is necessary to use conical pieces
with a diameter appropriate to the chosen location. Despite a high suc-
cess rate, inflammation and infection may occur in the tissues around
the mini-implant, contact with the root of the tooth by excessive op-
erator force, and fracture of the mini-implant. Some do not resist ro-
tational forces and complications such as the need for reinstallation in
the presence of mobility may arise. Correct control of the surgical tech-
nique, application of adequate orthodontic forces, bone density quality
at the site of implantation, and control of inflammation in adjacent soft
tissues contribute to successful treatment [1,4,7].

Methodology

This study had as methodology the active search for information in
the databases of the MEDLINE, LILACS and BBO, as well as the SciELO
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virtual library. It was sought to carry out the bibliographic research on
the two central themes of this work: orthodontic mini-implant, dental
mini implants, mini-implant anchorage, orthodontic anchorage mini
implants. Selected articles were published in English between 1986 and
2016.

Discussion

The mini-implants appeared in orthodontics as an anchorage alter-
native, compared to conventional orthodontic treatments, due to their
small size, they have high clinical versatility, facilitating the installation
in several places, especially in the inter-radicular regions, eliminating
problems for the orthodontist such as loss of anchorage. The size of
the mini-implants should correspond to the bone available for the cy-
lindrical or tapered cylindrical insertion site with a smooth or treated
surface. When positioning the mini-implant it is interesting that there
is at least 1 mm of bone around it to avoid injuries to the teeth and also
to facilitate its installation [3,4]. The mini-implant is selected according
to the location and space available in the same, with the aid of intraoral
radiography, a thinner diameter screw is indicated in the maxilla when
it is placed between the roots of teeth, a screw of greater length if it is
placed in trabecular bone to obtain stability [8].

It is observed a greater thickness of bone in the distal and vestibular
region of the second molar, but it is less cortical than in the anterior
nasal spine, a greater thickness of cortical bone was found. The api-
cal occlusal orientation of 30 degrees with respect to the bone plane
would increase the contact with the cortical bone by up to 1.5 times,
compared to the orthogonal orientation of 90 degrees for the placement
of mini-implants [9]. In another study, we evaluated that in the max-
illa the interradicular region of the posterior teeth, the cortical bone is
thicker for installation of the mini-implant in relation to the anterior
teeth, these being the places most commonly used for the installation
of mini-implants, which are more thicker in adults than in adolescents
[10]. The interradicular spaces, either mesial or distal to the first molar,
would be the safest place for titanium mini-bolts to be from 1.2 to 1.5 in
maximum diameter, with a 6-8 mm length of cutting thread and conical
shape [11,12].

The safe places in the maxilla for placement of mini-implants with
adequate space are between the second premolar and the first molar in
the vestibular, and between the molars in the palatine [13]. The medial
palatine area and the retromolar area are also excellent sites for mini-
implant placement, but for Park and Cho 2009 [14], because of limited
interradicular spaces, the recommended diameter of a mini-implant is
1, 2 to 1.6 mm for positioning in the alveolar bone, the recommended
length is 6 -7 mm. The authors Lim et al. [15] and Kim et al. [16] agreed
that the best guidelines for installing mini-implants are: apical angula-
tion less than 45 degrees along the axis of the tooth, such as a mini-
implant of diameter between 1.4 and 1.8 mm in length 6 mm and that
the point of contact is near the mucogingival line 2 to 4 mm from the
junction cement enamel. The choice of the mini-implant should take
into account the mesio-distal space existing between the roots, the den-
sity and thickness of the mucosa, with the aid of panoramic, periapical
radiographs and computed tomography.

For greater primary stability, avoid proximity of dental roots, thus
installing the micro-screws perpendicularly with an angle of 30 to 40
degrees, in relation to the cortical bone surface. Kim et al; 2006 [17]
evaluated that mini-implants may loosen during orthodontic treat-
ment, their stability is related to the quality and quantity of cortical
bone, obtained when using computed tomography to investigate (CBT)
thickness of the cortical bone in several locations and the location the
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safest for placement of mini-implant is mesial or distal from the first
molar. The micro-bolt should withstand pressure without any mobil-
ity, if it is to achieve good primary stability, the micro-bolt should be
replaced with a larger one or a new surgical bed should be chosen. This
may be due to poor bone density or failure of the micro-bolt installation
procedure.

Regarding the installation of the mini-implants can be performed
by the technique “transmucosa” the drilling is performed directly with
drill or manually, being more indicated in regions of keratinized mu-
cosa and the technique of “surgery with flap”. A 5 mm incision is made,
and a mucoperiosteal flap is lifted. The drill is always drilled with a
smaller diameter drill than the mini-implant. This technique is more
indicated in areas of the alveolar mucosa [18]. The perforation of the
buccal cortex of the maxilla is easily performed, because the cortical
bone in this region is very thin. The palate region offers greater resis-
tance, especially in the midline, in these cases, a milling cutter of 1.0
mm in diameter, with a maximum speed of rotation of 300 rpm, can be
used. After decorticalization, the MPO is installed with a torque of 20
Ncm. It can be considered a success when the orthodontic force could
be applied for 6 months without pain or mobility, with a torque of 8
to 10 Ncm [19]. The insertion torque changes according to the thick-
ness of the cortical bone, the thinner the longer the healing time, the
thicker the cortical bone the shorter the healing time. The thread design
of the mini-implant should be chosen according to the thickness of the
cortical bone. The cortical bone has a higher elasticity modulus than
the trabecular bone, thus supporting more loads in clinical situations,
due to the thickness of the cortical bone, providing greater stability,
the use of mini-implants with larger diameters favor the installation,
and require of smaller torques for stability, but the use of smaller mini-
implants avoids the risks of contact with the root, but may not have
a favorable stability, the greater the depth of insertion the better the
stability of mini-implants.

Kuroda et al. [20] and Kim et al. [21] agreed that after 12 months
of continuous loading the mini-implants were considered successful
because they did not present mobility. The time to load and the type
of surgery, with flap or transmucosal, do not influence the results for
Jason, Santana and Vasconcelos 2005 [3]. Clinical failure of the mini-
implant is observed when it presents mobility to vertical or lateral per-
cussion, and gingiva around presenting edemaciada and darker stain-
ing, Kim et al; 2010 concluded that vertical angulation for mini-implant
placement has a greater result in variability than horizontal angulation.
Proximal proximity to the mini-implant combined with maxillary sinus
perforation without initial stability was defined as the main risk factor
for screw failure.

Contraindications to the use of mini-implants may be classified as
absolute or temporary. Temporary contraindications are those related
to the difficulty of hygiene at the site of placement of the mini-implant,
lack of sufficient space between the roots and in pregnancy due to the
occurrence of gingivitis gravidarum. Absolute contraindications are
related to patient health status, hematological disorders, type 1 dia-
betes, patients undergoing radiotherapy, local and systemic disorders.
However, the main disadvantage is the need for a simple surgery that
can cause complications if it is not well planned. Regarding stability,
mini-implants are based on the primary (initial) stability system, not on
secondary stability, resulting from osseointegration. Their orthodontic
strength is unidirectional, and their retention is mechanical, they can
be activated with immediate loading provided they have good stability
or late loading [22].
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The use of mini-implants as temporary anchoring devices was con-
sidered an advance in orthodontics, due to its wide versatility of place-
ment, removal, simple surgical technique, small size, variety of lengths
that facilitate access in several sites of the maxilla, in addition, they re-
sist orthodontic forces, contribute to an orthodontic treatment without
loss of anchorage, being considered one of the great factors of failure
in orthodontic treatments, the mini-implants can promote maximum
anchorage, and this anchorage can be controlled minimizing unwanted
effects, and does not require patient collaboration.

We conclude that the use of mini-implants in orthodontics pro-
motes a considerable improvement in skeletal anchorage, reducing
treatment time and a favorable prognosis, improving the control of
orthodontic appliance use.
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