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ABSTRACT

Aim of the study Orthodontic mini-implants, are devices that are temporarily attached to the jaws bones in order
to improve orthodontic anchorage and to facilitate tooth movements. The aim of this study is to evaluate the
biomechanical properties, namely, the insertion torque of 2 types of orthodontic mini-implants used intraorally
for different periods of time. The secondary objective is to compare their properties with the new, unused mini-
implants of same type and to correlate the intraoral use time with changing parameters. Material and methods
The present study included a total of 51 orthodontic mini-implants, from two different manufacturers, Yesanchor
OrlusTM (conical) and Link MIS TM (cylindrical), both having the same dimension 1.6 x 8 mm. These two types
of mini-implants were divided into GC-control group: GCY (n=5), GCM (n=5) and Gl-group used intraorally, the
latter was divided according to the period of intraoral use in: GIY1 < 12 months (n=10), GIY2> 12 months (n=15),
GIMI < 12 months (n=7), GIM2 > 12 months (n=9). In order to test the insertion torque, all the samples from the
GI groups (n=41) were inserted in high-density artificial bone. Results The maximum insertion torque values for
Yesanchor mini-implants varied from 35.58 Ncm to 42.34 Ncm and for MIS mini-implants from 19.44 Ncm to
25.36 Ncm. Significant decrease of the intraorally used mini-implants maximum insertion torque was
demonstrated both for the Yesanchor group (p<0.05) and MIS group (p<0.05). Regarding the intraorally usage
time, the differences were not significant. Conclusions Our study showed that there exist differences in maximum
insertion torque between the mini-implants from two different manufacturers. We observed a decrease of the
maximum insertion torque for the group of mini-implants used intraorally compared to the Control Group.
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INTRODUCTION

One of the most important fundamental
principles of orthodontics is that of an-
chorage, and Newton's third law, which
states that for every action force there is an
equal opposite, reaction force, underlies all
dental movement in orthodontics [1].

In order to obtain orthodontic movements
of a tooth, a more or less stable point is
needed to anchor the system of forces that
act on the coronal portion of the tooth. The
anchor point must be able to withstand the
force without moving itself. This desire be-
came truly possible with the introduction of
Temporary Anchorage Devices in ortho-
dontics, which allow the use of skeletal
anchorage [2-5].

The use of skeletal anchorage represents,
at the current stage, perhaps the most
effective way to intrude as well as to
distalize the posterior teeth, especially in the
adult patient, which was very difficult,
almost impossible, until the use of temporary
skeletal anchorage devices [2-6].

Orthodontic  mini-implants have an
increasing role in fixed orthodontic treat-
ments, due to the multiple advantages: small
size; atraumatic and rapid insertion; different
applications;  immediate  charge; the
possibility of applying forces in three di-
mensions; biocompatible [3-7].

For the successful clinical use of
orthodontic mini-implants, osseointegration
IS not necessary, therefore primary stability
becomes an essential condition. Due to the
problems and complications that may occur
such as the mobility of mini-implants or the
repositioning of mini-implants, there has
been an increased interest in sterilization
methods and the possibility of their reuse [8-
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11].

The failure rate of mini-implants inserted
into the mandibular bone tends to be higher
than those inserted into the maxillary bone.
The difference is attributed to bone density.
On the other hand, the higher is the bone
density, the higher insertion torque is
required,  therefore  decreasing  the
survivability of the mini-implant and
causing over-heating of the peri-implant
bone at the time of insertion [12].

Clinical studies highlight the
interdependence between patients' poor oral
hygiene and the occurrence of inflammatory
complications of mini-implants followed by
their early loss. Inflammatory complications
were detected more frequently in mini-
implants located at the level of the vestibular
mucosa, while mini-implants lo-cated at the
level of the palate showed a more stable
skeletal anchorage [13-16]. The reinsertion
of a mini-implant might be necessary in
some cases, especially when mobility of the
mini-screw, due to bone resorption or soft
tissue inflammation is observed or when it is
used in other part of the mouth for another
purpose [4-6].

The aim of this study was to evaluate the
biomechanical properties, the insertion
torque of 2 types of orthodontic mini-
implants from two different manufacturers:
Link (MIS TM, MIS Implants Distribution,
Bucharest) and Yesanchor (OrlusTM, Seoul,
Korea), used intraorally for different periods
of time. The secondary objectives was to
compare their properties with the new,
unused mini-implants of same type and to
correlate the intraoral use time with the
parameters that that have changed.
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MATERIAL AND METHODS

Fifty-one mini-implants were tested, from
two different companies, Yesanchor
(OrlusTM, Seoul, Korea) and Link (MIS
TM, MIS Implants Distribution, Bucharest).
Yesanchor mini-implants are conical and
MIS mini-implants are cylindrical, both
types were the same size 1.6x 8 mm.

The mini-implants have been classified
into two large categories, depending on the
manufacturer, which we divided into two
subcategories: GC- the control group, which
includes the new mini-implants, whose data
were taken from a study carried out and
published previously by Pop et al. [24] on
the same mini-implant categories and GI-
mini-implants group used intraorally. Mini-
implants from GI group were used during the
orthodontic treatment at the patients of the
Natural Smile dental clinic by Dr. Pop,
removed at the end of the treatment and
included in the study, informed consent of
the patients was signed.

This GI group was sub-classified, having
as criterion the length of time they were used
intraorally. Yesanchor: GCY (n=5), GIY
(n=26): GIY1 < 12 months (n=10), GI'Y2>
12 months (n=15); MIS: GCM (n=5), GIM
(n=16): GIM1 < 12 months (n=7), GIM2 >
12 months (n=9). The testing of mini-
implants was performed (fig. 1) for
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Yesanchor and (fig. 2) for MIS.

To test the insertion torque (Ncm), all
mini-implants were inserted into high-
density artificial bone. Synthetic bone
(Sawbones  Worldwide) simulates the
density and properties of human alveolar,
cortical and trabecular bone. Each bone
block had a cortical bone-like layer of 1.5
mm thickness (0.48 g/cc) and a trabecular
bone-like layer of 18.5 mm thickness (0.16
g/cc). All 51 mini-implants were inserted
into the artificial bone with the help of an
Instron 55MT1 Torsion Tester. The recorded
values were analyzed statistically, this
included elements of descriptive and
comparative  statistics.  Outliers  were
detected and removed using GraphPad
Prism. To determine the distribution of the
analyzed data series, the Shapiro-Wilk Test
was applied. To compare the data between
the groups of the two categories of mini-
implants, the Kruskal-Wallis Test Calculator
for Independent Measures was performed.
To compare the data between the two groups
without Gaussian distribution, the Mann—
Whitney U test one-tailed was applied. The
results were considered significant at p <
0.05.
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Figure 1. Insertion of a mini-implant
from the GIY, Yesanchor group.

RESULTS AND DISCUSSIONS

After testing the mini-implants from the
Groups used Intraoral (Gl), the values of the
insertion torque expressed in Ncm were
recorded. Data for the GCY and GCM
control groups were taken from another

Figure 2. Insertion of a mini-implant
from the GIM, MIS group.

study [24].

3.1. Insertion torque values

In Table 1 and Table 2 we can see the
Median and the Standard deviation of
insertion torque recorded for each of the 51
mini-implants studied.

Table 1. The MEDIAN and STDEV of insertion torque values recorded for the MIS

Group mini-implants (Ncm)

Group MEDIAN
GCM 24.581
GIM1 21.246
GIM2 21.338

ST DEV
0.88
1.43
3.62

Table 2. The MEDIAN and STDEV of insertion torque recorded for the Yesanchor
Group mini-implants (Ncm)

Group MEDIAN
GCY 42.928
GlYl 36.777
GlY2 37.559

3.2. Statistical analysis
Analyzing the averages of the maximum

insertion torque for each group of mini-
implants, shown in Table 1 and Table 2, we
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ST DEV
5.33
1.40
5.32

found lower values for the cylindrical mini-

implants in the MIS category compared to

the conical ones from Yesanchor, in the
241



Romanian Journal of Oral Rehabilitation

Vol. 16, No.1 January-March 2024

control groups GCM compared to GCY and
between groups of mini-implants used
intraorally GIM1, GIM2 versus GIY1,
GlY2.

It is important to note that a decrease in
the median of insertion torque values was
recorded for both mini-implants category
groups as follows: GCM> GIM2 > GIM1,
in the Yesanchor mini-implants groups
these values decrease in the same order:
GCY> GIY2> GIY1. This last observation
denotes that the time spent intraoral did not
pro-duce significant decreases on the
insertion torque.

The Kruskal-Wallis Test for each
category of mini-implants was performed,
in which were entered the data from the 3
groups. The results were considered
significant at p< 0.05. The test results
showed the following P values: Yesanchor

p=0.04, MIS p= 0.044. Therefore, there are
statistically significant differences between
the mini-implant groups in both mini-
implant categories studied.

In the next stage the results of the
Mann-Whitney U Test, one tailed, were
analyzed, represented in Table 3.
Therefore, there are significant differences
between the control groups and the groups
used intraorally for the mini-implants of
both manufacturers, as well as between the
mini-implants from different
manufacturers, MIS and Yesanchor. The
results showed p > 0.05 for GIY1 vs GIY2
(0.06) and GIML1 vs GIM2 (0.5), therefore,
there is no correla-tion between the
duration of time spent intraorally of the
mini-implants and the inser-tion torque
values, from a statistical point of view.

Table 3. Mann-Whitney U Test results

Compared groups
GCY vs GlY1
GCY vs GlY2
GlY1vs GIY2
GCM vs GIM1
GCM vs GIM2
GIM1 vs GIM2
GCY vs GCM
GlY1lvs GIM1
GlY2 vs GIM2

DISCUSSION

Recently, several studies [20-29] have
been done to analyze the biomechanical
properties of used orthodontic mini-
implants, in order to analyze the possibility
of recycling and reusing mini-implants lost
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P

value

0.03
0.01
0.06
0.004
0.04

0.5
0.006
0.0002
0.00003
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early or requiring repositioning, in the case
of the same patient, after sterilization.

The median values of insertion torque on
the batch of mini-implants in the personal
study are slightly lower, for both MIS and
Yesanchor categories, compared to a study
carried out on the same categories of mini-
implants by Pop et al. [24]. The results that
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we identified similar in the personal study
to the comparative study were: the decrease
of the maximum insertion torque for the
mini-implants used intraorally compared to
the control group; significant differences
recorded between the groups of the two
types of mini-implants, lower values of the
maximum insertion torque for the MIS-
cylindrical mini-implants, compared to
those of Yesanchor-conical.

Another study on orthodontic mini-
implants analyzing the differences between
a group of new mini-implants and two
groups of used mini-implants by Civan
Aved Hergel et al. [25] found median
insertion torque values for the mini-
implants unused (Group 1) significantly
higher than those of reused mini-screws
(Groups 2, 3), (p<0.05).

Even though in personal study were
identified lower values of the insertion
torque for the MIS mini-implants, both in
GC and Gl group, compared to those in the
Yesanchor category, a study conducted by
Bratu et al. [26] on the clinical use of
orthodontic mini-implants, which used MIS
mini-implants, demonstrated that they
proved to be effective in maintaining the
type of extradental anchorage required in
the analyzed clinical situation.

In another study, on the effects of the
recycling process on the bio-mechanical
characteristics of  orthodontic ~ mini-
implants,Yun et al. [27], recorded that the
success rate of recycled mini-implants to
penetrate cortical bone was lower than that
of unused mini-screws, similar results as in
personal study. However, there was no
significant difference between recycled
mini-implants that successfully penetrated
cortical bone and unused mini-implants in

Acknowledgements

terms of insertion time and maximum
insertion torque (p > 0.05).

Morphological changes after recycling
occurred mainly at the tip of the mini-
implant. Therefore, tip deformation of
mini-implants remains a major concern,
requiring predrilling or increased vertical
force to penetrate cortical bone. In addition,
biological responses may show important
differences between recycled and unused
mini-implants.

Taken together, reuse of recycled
orthodontic mini-implants may not be
biomechanically feasible.

From a clinical point of view, it is
certain that once inserted in the oral cavity,
orthodontic mini-implants change their
biomechanical properties and cannot be
compared to those of a new mini-implant.
The decrease in the maximum insertion
torque of reused mini-implants also
implies: decrease in primary stability;
lower disinsertion torque [17-20,29-32].

CONCLUSIONS

Within the limitations of this study, we can
draw the following conclusions:

1. The modification of the biomechanical
properties of the mini-implants used in vivo
can be highlighted by the decrease of the
maximum insertion torque in the Mini-
implant Group used Intraorally compared
to the Control Group.

2. Regarding the interdependence between
the time of intraoral use and the change in
the maximum insertion torque of the reused
mini-implants, the differences were not
significant.
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