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L%chorage control in edgewise treatment is an important factor affecting treatment results.

In the traditional approach, appliances such as headgear and intraoral elastics are used to
reinforce anchorage, but it is difficult to obtain stationary anchorage even when the patients
show excellent cooperation." ? The need for orthodontic treatment requiring minimal patient
compliance has encouraged research into the use of implants as tools to reinforce anchorage.
More recently, smaller implants were introduced as temporary skeletal anchorage devices.”)

Achieving absolute anchorage has been one of the dreams of the practicing orthodontist,
and microimplants have become one of the most effective and powerful tools for achieving
absolute anchorage.(4)

The orthodontic microimplant is temporarily fixed to the bone to accomplish difficult
tooth movement. In certain cases, the micro—implant can reduce treatment time, simplify
orthodontic treatment, improve results or provide an alternative to surgical correction. The use of
microimplants has broad clinical application including retraction of teeth, protraction of the
posterior teeth, molar uprighting, molar distalizing, midline correction, intrusion of anterior and
posterior teeth, and correction of occlusal canting.(4)
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Microimplants are small in size, simple in implantation and removal can be fully loaded
early or immediately after placement, and are removed at the end of treatment. They are easy to
insert, safe, cause little or no discomfort, and are simple to remove. >

Recently, and because of the rigid stability of microimplants in bone and independency
of patient compliance,”’ there has been a dramatic increase in the use of orthodontic
microimplant(1.2 to 1.3 mm in diameter) due, in part, to the fact that they can be placed between
the roots of adjacent teeth, provide absolute anchorage, decrease the need for patient cooperation,
and further simplify the treatment procedure.¥

The present study tries to investigate the success and failure rates of microimplants
(AbsoAnchor®, Dentos inc. Korea) placed in patients undergoing orthodontic treatment with
fixed appliances.

MATERIALS AND METHODS

The sample consisted of 36 titanium microimplants (AbsoAnchor®, Dentos inc. Korea)
inserted in 15 female patients undergoing fixed orthodontic appliance treatment. The mean age
for the patients was 25.53 years. The microimplants used in the study were 1.2 mm in diameter
and range from 6-10 mm in length. Twenty four microimplants were inserted in the upper jaw in
the interdental space between first molar and second premolar except one which was placed
between upper two central incisors. While in the lower jaw 12 microimplants were inserted,
interdentally, between first molar and second premolar.

A periapical radiograph was taken for each site that would receive a microimplant to
evaluate the amount of bone available and to ensure that there is adequate space to insert
microimplants without damaging the tooth root or other anatomic structures, such as nasal and
sinus cavities and neurovascular bundles.”

A self drilling (drilling free) method was used in this study were the microimplant act as
a drill as it is being inserted into the bone. The surgical procedure included local anesthesia, a
small vertical stab incision (3—5 mm), and placement of the microimplants with a screwdriver
(Figure 1). The incision is necessary to prevent the soft tissue from rolling up around the
microimplants.“*'" Special care was taken to insert the microimplants as deep as possible so
that the head of the microimplants touched the soft tissue and no part of the thread was visible
after terminating the insertion."'?

-

Figure (1): Insertion of the microimplants with a screwdriver.
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The microimplants in the maxilla were inserted, in the Interradicular area,m) 30-60
degrees of angulation to the long axis of the teeth in order to augment the surface area contact
between the microimplant and the cortical bone and also increases retention while lowering the
risk of making contact with a root.® ¥ If the patient felt some sensitivity during microimplant
driving, that sensation is a sign of the microimplant touching the roots, the microimplant was
redirected away from them.""> While in the mandible, having a thicker cortex, the microimplant
was usually inserted more perpendicular to the long axis of the teeth."'? Just after insertion, the
initial stability was checked ensuring no sign of mobility.(g)

After placement of the microimplant, another periapical radiograph was taken to
evaluate the distance between the microimplant and the root."® The patients were instructed to
maintain adequate oral hygiene, taking care not clean the head of the microimplant excessively.
They were also told to avoid manipulating the head of the microimplant with their fingers,
tongue, lip or check.""”

An orthodontic force less than 200 grams was applied to the microimplant from 2-3
weeks after placement using elastic chains (Figure 2)."® The patients were seen periodically
every 3—4 weeks."? Mobility was checked with cotton tweezers,™ ') the complete absence of
clinically detectable mobility, of a microimplant, and capability of sustaining the anchorage
function throughout the course of orthodontic treatment (more than 8 months or until completion
of treatment purposes)””*” was considered as a successful one. Where as failure was defined as
microimplant mobility or microimplant loss in less than 8 months or before completion of
treatment.* 2

Figure (2): Elastic chains traction from the microimplant.

RESULTS
Five microimplants out of the total number (36) microimplants were failed during the
first three months after placement. The overall success rate was 86.1% (overall failure 13.9%, n=
5). In the maxilla the success rate was 91.7% and the failure rate was 8.3 (n=2), whereas in the

lower jaw the success rate was 75% while the failure was 25 % (n=3).These results are shown in
Table (1).
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Table (1): Descriptive analysis involved means, standard deviations and percentage of frequency
for the scores of success and failure for total, upper and lower jaws.

Scores (Percentage of Frequency)

Jaw N Minimum Maximum Mean +SD

1% ek
Upper 24  1.00 2.00 1.083 0.8 91.7% 8.3%
Lower 12 1.00 2.00 125 045 75% 25%
Total 36  1.00 2.00 .13 035 86.1% 13.9%

*]: success
**): failure

Statistical analysis using Mann—Whitney Test revealed no significant differences in
success/failure rates of microimplants between upper and lower jaws as shown in Table (2).

Table (2): Comparison between means scores of upper and lower jaws.

CLASS N Z-Value
Upper 24 1 34%
Lower 12

* non significant difference at p<0.05.

DISCUSSION

The failure of an orthodontic microimplant usually means that the microimplant becomes
loose during treatment which usually occurs during the first three months. The success rate of
microimplants used for temporary anchorage varies from study to study in the literature.
Currently a 100% success for microimplant placement is not attainable. @

Approximately 10% of orthodontic mini—-implants fail. This rate is slightly higher than
that for dental implants and can be attributed to the fact that the orthodontic mini—implant is not
designed to osseointegrate. Osseointegration would complicate implant removal and is therefore
not desired.®

The current study showed a total success rate of 86.1% and 91.7% and 75% in the upper
and lower jaws respectively. In this study, the failure rates were higher in the mandible even
though it has denser and thicker cortical bone than in the maxilla. This failure may be attributed
to the occlusal force applied to buccal mandibular microimplants.*® These results are similar to
those of Woo er al.*” and Berens er al."® who also reported higher failure rate percentages in
the lower jaw.

Park ef al.”’ reached similar results for total success rate of microimplants of 91.9%, 96
% in the maxilla and 86.4 % in the mandible. Whereas Park''" reported a higher total success
rate (93.3%) than the current study, he also, unlikely showed a higher failure rate in the maxilla
compared with the mandible.

CONCLUSIONS
Despite of some failures of microimplants, the major advantage of providing absolute
anchorage without patient cooperation make them suitable means and an excellent substitute of
achieving such an anchorage whenever needed.
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