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Abstract

Dr. Shah graduated from the world-renowned orthodontic
residency program of Saint Louis University with a Master
of Science (Research) degree and a Certificate in
Orthodontics. Miniscrew implants are his primary area of
research interest and he has published many scientific
articles on this topic. He serves as a peer-reviewer for
several high-impact orthodontic journals like the
American Journal of Orthodontics & Dentofacial
Orthopedics, the Angle Orthodontist and European
Journal of Orthodontics. 

Editor:
Please tell us about your research on the shorter miniscrew

implants (MSIs).

Dr. Shah:
Anatomic limitations create a lot of drawbacks for the

longer (6-mm and greater) MSIs. Since cortical plate is the
main point of purchase for MSIs, I decided to investigate the
feasibility of shorter (3-mm) MSIs for clinical application in
orthodontics. I studied the effects of altering implant length,
outer diameter, cortical bone thickness, and cortical bone
density on the primary stability of shorter (3-mm) orthodontic
MSIs. [1] Three MSI designs were evaluated: 3-mm length/2.0-
mm outer diameter (Figure 1), 3-mm length/1.75-mm outer
diameter (Figure 2) and 6-mm length/1.75-mm outer diameter
(Figure 3).

The 3-mm MSIs showed less insertion torque and pullout
strength than the 6-mm MSIs. However, the values were found
to be above the limit that had been previously recommended
for optimal stability. Insertion torque in my study was
consistently greater than the 4 Ncm needed to provide optimal
anchorage for MSIs. [2] Most importantly, the pullout forces of
all the 3-mm MSIs, especially those 2-mm wide, were also
considerably greater than the forces that are usually applied
for tooth movements (30–400 grams) and orthopedic changes
(500–1000 grams). [3, 4]

The overall findings of the above study are exciting! A small
increase in the outer diameter of a 3-mm long MSI

compensates for the reduction in its length significantly. This
3-mm long MSI provides us with a new alternative that can
avoid damage to the teeth and surrounding structures due to
its smaller length. From a clinical standpoint, these findings
open up the vast possibility of use of shorter MSIs as an
alternative to the longer MSIs typically used by orthodontists.

Figure 1: MSI with 3-mm length/2.0-mm outer diameter.

Figure 2: MSI with 3-mm length/1.75-mm outer diameter.
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Figure 3: MSI with 6-mm length/1.75-mm outer diameter.

Editor:
What are the effects of altering implant length, outer

diameter, cortical bone thickness, and cortical bone density on
the primary stability of orthodontic MSIs?

Dr. Shah:
Several studies have shown that an increase in screw

diameter can efficiently reinforce the initial stability of the
MSIs. [5, 6] In fact, implant diameter is one of the most
influential screw factors that can maximize the pullout
strength. [7] MSI length is an equally important factor as
maximum insertion torque of the MSI increases upon
increasing the screw length, thereby having a positive impact
on its primary stability. [5]

Increases in cortical bone thickness and cortical bone
density also increase the primary stability of the MSIs. [8]
Significant increase in insertion torque and pullout strength
occurs when MSIs are inserted into areas with thicker cortical
bone.

Greater amounts of bone (higher bone density) also
increase the amount of bone-to-implant contact and greater
engagement of bone by MSI threads, both of which contribute
to increase in the pullout strength. [9]

Editor:
What are the advantages and disadvantages of MSIs as

compared to miniplates?

Dr. Shah:
Miniplates offer greater success and stability than MSIs. [10]

The greater success rate of the miniplates can be attributed to
their higher primary stability which in-turn comes from the
fact that a miniplate connects two or more MSIs.

However, the placement of miniplates is more invasive. A
surgical flap needs to be raised and two surgeries are required-
one for its placement and one for its removal. Since multiple
screws are required, their cost is higher as compared to MSIs.
Miniplates are usually not placed in primary or mixed dentition

patients due to their potential for damage to the teeth. On the
other hand, MSI’s are comparatively less expensive and offer
more options with placement locations.

In my personal opinion, miniplates are best reserved for
patients with severe skeletal discrepancies such as skeletal
Class III malocclusions. De Clerck et al have reported several
studies showing successful implementation of miniplates for
correction of skeletal Class III malocclusions with midface
deficiency. [11, 12]

Editor:
Where does the success rate of MSIs stand today? What

factors can help improve this success rate for the clinicians?

Dr. Shah:
The success rate of MSIs has steadily improved over the

years due to the availability of increased knowledge and
research. MSI success rate was reported to be more than 75%
in 2008. [13] In 2009, a systematic review of MSIs based on 19
studies reported success rates greater than 80% if mobile and
displaced implants were

considered as successful. [14] A meta-analysis performed on
the failure rates and associated risk factors of orthodontic
MSIs in 2012 reported an overall success rate of 86.5%. [15]

As we continue to gather more critical information through
further research in this field, we will be able to accomplish
even higher success rate. From my personal experience, an
appropriate selection of the placement site along with a
thorough insertion protocol are some of the factors that can
help the clinicians improve their success rate.

Editor:
Do these MSIs remain stable throughout the course of

orthodontic treatment? What is the latest research on this?

Dr. Shah:
It was first reported by Liou et al that MSIs do not remain

stationary under orthodontic forces. [16] Since then a number
of studies have reported that MSIs do not remain in the same
exact position during treatment but they do remain stable. A
systematic review of mini-implant displacement under
orthodontic loading showed that significant primary
displacement ( immediate displacement straight after loading)
was detected (6.4–24.4 mm) for orthodontic forces ranging
from 0.5–2.5 N. [17] The mean secondary displacement
(displacement over the treatment time) ranged from 0-2.7 mm
for all MSIs.

Majority of studies done on this topic have confirmed that
MSIs provide good anchorage quality during orthodontic
treatment. However, clinicians can anticipate some
displacement of MSI in the direction of force over time.
Therefore, it would be prudent to evaluate proximity of
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adjacent vital structures such as teeth, nerves, and blood
vessels before insertion of MSIs.
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