
Comparative study of the primary stability
of self-drilling and self-tapping orthodontic
miniscrews

Seil Son,a Mitsuru Motoyoshi,b Yasuki Uchida,c and Noriyoshi Shimizud

Tokyo, Japan

Introduction: The purpose of this study was to determine the influence of self-tapping and self-drilling
placement techniques on the stability of miniscrews. Methods: We included 70 orthodontic patients who
received miniscrews (140 screws). Miniscrews measuring 1.6 mm in diameter and 8 mm in length were placed
using the self-tapping (35 patients, 70 screws) and self-drilling (35 patients, 70 screws) methods. We examined
the success rates, placement torque values, Periotest (Medizintechnik Gulden, Bensheim, Germany) values,
rates of root contact, and influence of root contact on mobility. Cone-beam computed tomography was used
to evaluate root contact. Miniscrews that endured an orthodontic force for 6 months or more were considered
successful. Results: The success rates of the miniscrews were approximately 96% with either placement
technique. The placement torques were 7 and 7.5 N cm in the self-tapping and self-drilling miniscrews,
respectively (P .0.05). The Periotest values of the self-drilling method were significantly greater than those
of the self-tapping method. The Periotest values of the self-drilling miniscrews with root contact were
significantly greater than those with no root contact. Conclusions: Both placement techniques showed high
stability in the maxillary bone, although the self-drilling miniscrews with root contact had greater mobility.
Special attention to root contact further improves the stability of the self-drilling miniscrews. (Am J Orthod
Dentofacial Orthop 2014;145:480-5)

Self-tapping miniscrews have been used as
orthodontic anchorage devices.1 This miniscrew
requires the preparation of a pilot hole before

insertion; this is time-consuming and might result in
drill-bit breakage and thermal necrosis of bone.2 On
the other hand, the design of self-drilling miniscrews
enables them to be inserted without drilling.2-4 Several
animal studies have compared the 2 methods. With
a dog model, Yadav et al5 demonstrated greater
microdamage to the cortical bones of both the maxilla
and the mandible using self-drilling compared with
self-tapping, but they did not report the failure rate.

Shank et al6 quantified the bone damage associated
with the insertion of both types of miniscrews in dogs
and found no difference in the damage parameters in
the maxilla, which has similar conditions to human
alveolar bone in terms of cortical bone thickness. Gupta
et al2 evaluated the stability of self-tapping and
self-drilling screws when used as anchorage units for
en-masse retraction of maxillary anterior teeth; they
demonstrated that both the self-tapping and the
self-drilling screws were effective anchorage units.
Moreover, they described the advantages of self-
drilling screws, which included decreased operative
time, little bone debris, less thermal damage, lower
morbidity, and minimal patient discomfort because pre-
drilling is not required. Thus, if both the self-tapping
and the self-drilling methods result in placement with
equal stability, then the self-drilling method should be
preferred because of its clinical advantages. However,
Park et al7 stated that self-drilling screws are not
recommended for placement in dense and thick cortical
bone such as the mandibular molar region; instead, the
self-tapping method is preferred to prevent fracture of
the screw or the bone. Thus, the self-drilling method
might be preferred in thin cortical bone areas such as
maxillary alveolar bone in interradicular spaces.
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Placement, removal torque8-10 and the mobility of
the screw11 are clinical indices of the stability of
miniscrews. Miniscrew stability is thought to be
related to overloading,12 inflammation,13 cortical bone
thickness and bone density,7 screw design,11,12 and
adjacent root proximity.14 Root proximity is an
important risk factor because of its relationship with
failure.14 Technical biases related to the self-tapping
and self-drilling methods might affect root proximity.

The aim of this clinical trial was to identify the
influences on miniscrew stability of the self-tapping
and self-drilling placement techniques. To determine
the differences between the self-tapping and self-
drilling methods, we focused on (1) success rate,
(2) placement torque, (3) mobility, (4) root contact
frequency, and (5) the influence of root contact on
mobility. In this study, 70 patients who received
miniscrews were randomly selected and evaluated;
35 patients had the self-tapping method, and 35 had
the self-drilling method. Placement torque was
evaluated using a torque tester, mobility was measured
with a Periotest device (Medizintechnik Gulden,
Bensheim, Germany), and the placement sites were
shown using cone-beam computed tomography
(CBCT).

MATERIAL AND METHODS

This study included 70 orthodontic patients from
2010 to 2011 who received miniscrews (140 screws)
in the maxillary buccal alveolar bone between the sec-
ond premolar and the first molar. All miniscrews were
used as anchors for anterior retraction for first premo-
lar extractions. The subjects were randomly divided
into 2 groups: the first group comprised 35 patients
(25 female, 10 male; average age, 23.2 6 7.7 years)
who had self-tapping for miniscrew placement, and
the second group comprised 35 patients (24 female,
11 male; average age, 22.3 6 7.4 years) who had
self-drilling. This study was approved by the ethical
review board of Nihon University School of Dentistry,
Tokyo, Japan, and all patients consented to partici-
pate.

All patients received miniscrews of the same
design, measuring 1.6 mm in diameter and 8 mm in
length (ISA self-drill type anchor screw; Biodent, To-
kyo, Japan) to prevent any effects of screw design (Fig
1). In the self-tapping group, after administration of
local anesthesia, a pilot hole (1.0-mm diameter, 8.0-
mm length) was drilled using a bone drill under phys-
iologic saline solution flow into the buccal alveolar
bone in an area of keratinized gingiva between the
second premolar and the first molar of the maxilla.
In the self-drilling group, local anesthesia was

administered, and the miniscrews were placed with
no pilot hole. The sole difference was whether there
was a pilot hole, and no punch or incision of the sur-
rounding gingiva was made in either method. To
reduce the likelihood of root contact, the miniscrew
was placed so that it inclined 45� to 60� vertically
with respect to the adjacent tooth axis and was
perpendicular horizontally to the bone surface. Exam-
iners (Y.U. and S.S.) measured the maximum place-
ment torque during terminal rotation of all
miniscrews using a torque tester (DIS-RL05; nominal
accuracy, 60.5%; Sugisaki Meter, Tokyo, Japan)
and recorded the mobility (Periotest value) using the
Periotest device after placement.

Miniscrew mobility has been assessed with the
Periotest11 and Osstell devices.15 The Periotest is used
to assess the damping capacity, and the Osstell uses
resonance frequency. The Osstell instrument requires a

Fig 1. The self-drilling miniscrew used in this study:
screw thread length, 8 mm; total length, 11 mm; internal
diameter, 1.2 mm; external diameter, 1.6 mm.
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