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Introduction

Anchorage is an important requirement in
orthodontics. Several tools and strategies may be
used for this purpose, including the use of external
anchorage devices such as headgears and intraoral
devices such as the Nance appliance or the patient’s
teeth. Although such anchorage devices can somehow
serve the purpose, unwanted tooth movements are
inevitable [1], [2]. Thus, a more efficient and safe tool/
strategy is required for this purpose.

In recent years, miniscrews have gained
increasing popularity as anchorage in orthodontic
Miniscrews are conical-shaped small
screws made of titanium. They are temporarily inserted
in the cortical plate of the maxilla or mandible. The
miniscrew head is connected to the teeth to cause tooth
movement toward the desired position [3]. The other
advantages of miniscrews include relatively low cost,
easy application, and insertion [4]. The miniscrews can
be used for orthodontic treatment by two methods of
self-tapping and self-drilling [5].

treatments.

Abstract

AIM: In recent years, miniscrews are extensively used for anchorage in orthodontic treatments. This study aimed to
assess the frequency of using miniscrew anchorage by the Iranian orthodontists in 2020.

MATERIALS AND METHODS: This descriptive, cross-sectional study evaluated 70 Iranian orthodontists. After
obtaining their written informed consent, a questionnaire was emailed to them. The validity of the questionnaire was
confirmed by four faculty members and its reliability was determined to be 75% by calculating the Cronbach’s alpha
after administering it among 40 orthodontists. Data were analyzed using SPSS version 22.

RESULTS: Of 97 administered questionnaires, 70 were filled out and returned (response rate=72.16%) by 42
males and 28 females. Of participants, 62.3% reported using miniscrews in their practice. Furthermore, 96.6%
of the orthodontists reported that they would place the miniscrews by themselves. The majority of orthodontists
(98.3%) were completely or relatively satisfied with the efficacy of miniscrews, and 93.5% recommended the use of
miniscrews to their colleagues. Factors such as poor expertise in miniscrew insertion, doubts about its advantages,
high cost, and time-consuming placement were the main reasons for reluctance of some orthodontists in using
miniscrews.

CONCLUSION: Considering the high efficacy of miniscrews for orthodontic treatment and high satisfaction level of
Iranian orthodontists with miniscrews, their application is expected to rise by the Iranian orthodontists after eliminating
the existing limitations against their widespread use.

On the other hand, loosening is a shortcoming
of miniscrews. However, its occurrence can be
minimized by selecting a miniscrew with optimal
length and diameter and also by appropriate selection
of the site and angle of miniscrew placement. Some
conditions such as impaired healing, immunodeficiency,
hematological disorders, poor bone quality, and poor
oral hygiene limit the application of miniscrews as
well [4]. The frequency of usage of miniscrews varies
in different countries worldwide. A previous study
evaluated 1691 orthodontists in India and reported that
56.3% had never used miniscrews while 43.7% reported
the use of miniscrews for their patients [6]. Of French
orthodontists, 66% reported the use of miniscrews in
their daily practice [7]. In the United States, miniscrews
are less commonly used, although orthodontists favored
miniscrews in five states [8].

Considering the fact that use of miniscrews
requires a high level of expertise acquired by
participation in workshops and educational programs as
well as adequate experience and tools, and reluctance
of some orthodontists to use miniscrews due to possible
complications during their placement, this study aimed
to assess the popularity and frequency of use of

98

https://oamjms.eu/index.php/mjms/index



Golshah et al. Miniscrew Usage Frequency by the Iranian Orthodontists

miniscrews by the Iranian orthodontists to find reasons
behind their reluctance and come up with strategies to
eliminate them.

Subjects and Methods

This  descriptive, cross-sectional  study
evaluated 70 Iranian orthodontists. The minimum
sample size was calculated to be 60 orthodontists
according to a previous study by Barthelemi and
Beauval [7], assuming 95% confidence interval, 80%
study power. For more confidence, 70 orthodontists
were requested to participate in this study.

Data were collected using a questionnaire
developed by Barthelemi and Beauval [7]. The
questionnaire was first translated to Farsi and its
questions were naturalized according to the standard
method. The validity of the questionnaire was confirmed
by four faculty members and its reliability was calculated
to be 0.75 by administering it among 40 participants
and calculation of Cronbach’s alpha using test-retest
reliability.

The questionnaire used in this study included
four sections of demographic information, miniscrew
users, miniscrew non-users, and final questions.

The first section contained 11 questions and
asked for the demographic information of orthodontists
such as their age, gender, clinical practice history,
knowledge level about miniscrews, interest in miniscrew
usage, technique of orthodontic treatment, technique
of anchorage use, frequency of miniscrew usage,
main reason for not using miniscrews, factors that can
change the opinion of orthodontists regarding the use
of miniscrew, and main factors contributing to future
use of miniscrews. All questions in this section were
multiple-choice questions and included six questions
with four answer choices, three questions with five
answer choices, one question with two answer choices,
and one last question also with two answer choices.

The second part of the questionnaire included
17 questions regarding miniscrew users: Seven
questions with four answer choices, four questions with
three answer choices, three questions with five answer
choices, two questions with six answer choices, and
one question with eight answer choices. The questions
in this section asked for the frequency of use of
miniscrews, duration of their use, level of satisfaction
with their use, target age group for miniscrew insertion,
miniscrew placement technique, miniscrew placement
site, type of tooth movements performed by use of a
miniscrew, strategies to avoid contacting the roots,
size of miniscrew (length and diameter) used, type of
miniscrew head, brand of miniscrew most commonly
used, disinfection method before, during and after

miniscrew placement, local anesthesia technique
administered before miniscrew insertion, and duration
of miniscrew usage in orthodontic treatment.

The third section included three questions for
miniscrew non-users including two questions with two
answer choices and one question with nine answer
choices. The questions asked about the main reasons
behind not using miniscrews, and whether or not this
decision can be changed, and the factors can contribute
to this decision change in the future.

The fourth section included final questions that
were asked from all participants. The questions asked
about the types of workshops required to enhance the
knowledge of clinicians regarding miniscrew usage and
whether or not the orthodontists suggest miniscrew
usage to their colleagues.

Open questions were not used in this study.
Instead, all questions were multiple-choice questions
that had been designed such that the acquired scores
would indicate the usage rate of miniscrews.

Orthodontists were contacted by email
and were requested to participate in the study. The
questionnaire and consent form were both emailed
to orthodontists. In case of no response, they were
contacted again by phone. The questionnaires were
filed out anonymously, and the participants were
ensured about the confidentiality of their information.
Furthermore, participation in the study was voluntary.

Data were analyzed using SPSS version 22.
The measures of central dispersion were reported for the
quantitative variables, while percentage and frequency
values were reported for the qualitative variables.

Results

Of 97 orthodontists who were invited to
participate in the study, 70 returned the questionnaires,
including 42 males and 28 females (response
rate=72.16%). Table 1 presents the characteristics of
the participants. As shown, the majority of participants
were between 30 and 39 years (50%) and had a clinical
practice history of 1-5 years (38.6%) as an orthodontist.
Most orthodontists had good knowledge about (65.2%)
and high interest (62.3%) in using miniscrews. The
buccal technique was the most commonly practiced
orthodontic technique (98.6%), and the most commonly
used type of anchorage device was the temporary
anchorage device (62.3%) by the participants.
Furthermore, 89.9% of the participants reported the
current and future use of miniscrews. The 30.2% of
participants emphasized on the need for educational
hands-on workshops on the use of miniscrews.

Table 2 shows the parameters related to
miniscrew users. Accordingly, 38.6% of participants
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Table 1: Characteristics of participants

Variables Frequency Percentage
Age (years)
20-29 6 8.6
30-39 35 50.0
40-49 23 329
50-59 6 8.6
260 0 0
<1 4 5.7
History of orthodontic practice (years)
1-5 27 38.6
5-10 17 243
>10 22 314
Knowledge level about miniscrews
Very good 18 26.1
Good 45 65.2
Poor 6 8.7
Very poor 0 0
Interest in miniscrew usage
Relatively high 20 29.0
High 43 62.3
Low 5 7.2
None 1 1.4
Type of anchorage device used
Fixed anchorage auxiliaries 28 40.6
Archwire bends 18 26.1
Extraoral forces (directional forces) 9 13.0
Temporary anchorage devices 43 62.3
Other types 3 4.3
Most commonly used orthodontic technique
Buccal technique 68 98.6
Lingual technique 3 4.3
Use of clear aligners 8 11.6
Requirements
Theoretical-clinical workshop 14 22.2
Clinical hands-on workshop 19 30.2
Case presentation workshop 17 27.0
Mechanics workshop 13 20.6
Frequency of miniscrew usage
Use of miniscrew for patient treatment 62 89.9
Not using miniscrews but planning to use them in the future 4 5.8
Currently using miniscrews but planning not to use them 2 29
anymore
Not using miniscrews and no plans to use them in the future 1 1.4

reported frequent use of miniscrews and 62.7%
reported the use of miniscrews for the past 1-5 years.
Furthermore, 98.3% were completely or relatively
satisfied with miniscrews, and 93.5% had recommended
the use of miniscrews to their colleagues. Miniscrews
had been most commonly placed for patients between
19 and 30 years (71.3%). Miniscrews had been often

Table 2: Parameters related to miniscrew users

Variables Frequency Percentage
Duration of miniscrew usage (years)
1< 4 6.8
1-5 37 62.7
>5 18 30.5
Suggesting the use of miniscrews to colleagues
Yes 58 93.5
No 4 6.5
Use of miniscrew based on patients’ age group (years)
<12 0 0
12-18 18 30.6
19-30 42 713
>30 9 15.3
All ages 5 8.5
Operator who inserts the miniscrew
General dentist in another office 0 0
Orthodontists themselves 57 96.6
Oral surgeons or periodontists in another office 2 34
General dentist in the same office 0 0
Anesthesia of maxillary palatal plate
Topical 12 20.7
Infiltration 46 79.4
No anesthesia 0 0
Anesthesia of maxillary buccal plate
Topical 8 14.8
Infiltration 46 85.2
No anesthesia 0 0
Anesthesia of mandibular buccal plate
No anesthesia 7 13.2
Topical 9 17.0
Infiltration anesthesia 0 0
Inferior alveolar nerve block 37 69.8

placed by the orthodontists themselves (96.6%).
Infiltration anesthesia was the most common anesthesia
technique for the maxillary palatal (79.4%) and maxillary
buccal (85.2%) plates. Inferior alveolar nerve block was
the most commonly used technique of anesthesia for
the mandibular buccal plate (69.8%).

Table 3 presents other parameters related to
miniscrew users. Type of tooth movement induced by the
use of miniscrews was retraction in 86.4%. Radiography
was the most commonly used technique (79%) to ensure
no contact with the roots, and 66.2% recommended
mouthwash for disinfection of the oral environment prior
to miniscrew placement. Jeil was the most commonly
used miniscrew brand (82.8%), while the most commonly
used miniscrew head type was the hooked type with
a hole (36.2%), slot (36.2%), or both (39.6%). The
maximum length and diameter of miniscrews used were
8 mm (89.8%) and 1.6 mm (79.2%), respectively.

Table 3: Other factors related to miniscrew users

Variables Frequency Percentage
Type of tooth movement by use of miniscrews
Protraction 32 54.2
Retraction 51 86.4
Up righting 14 237
Anterior intrusion 27 45.8
Posterior intrusion 34 57.6
Other 3 5.1
Strategy adopted to prevent root contact
Angulation 23 40.3
Pre-operative radiographic assessment 45 79
Post-operative radiographic assessment 13 22.8
Observation of bleeding, patient’s pain sensation 14 246
Use of surgical guide 0 0
Hygiene measure practiced prior to miniscrew insertion
Use of mouthwash prior to miniscrew placement 37 66.2
Use of mouthwash after miniscrew placement 16 28.6
Use of mouthwash during miniscrew placement 10 17.9
Antibiotic therapy prior to miniscrew placement 2 3.6
Antibiotic therapy after miniscrew placement 2 3.6
Other 5 8.9
Miniscrew brand most commonly used
Ormco 3 5.2
Protect 2 3.4
Ao 0 0
OsteoMed 0 0
Jeil 48 82.8
Ortholution 0 0
Ortho organizer 1 1.7
MIB 1 1.7
Other 3 1.7
Miniscrew length
4 mm 2 3.4
6 mm 21 35.6
8 mm 52 98.8
10 mm 31 52.6
12 mm 1 1.7
Miniscrew diameter
1.2 mm 3 5.1
1.4 mm 26 44.7
1.6 mm 46 79.2
1.8 mm 13 222
2mm 10 171
Miniscrew head type
Plain with hook 16 27.6
Hooked with slot 21 36.2
Hooked with hole 21 36.2
Hooked with hole and slot 23 39.6

Table 4 shows the parameters related to
miniscrew non-users. As shown, lack of expertise
(33.3%) was the most common reason for not using
miniscrews. High cost was the most common reason
for no longer use of miniscrews (100%). Furthermore,
42.9% of the participants discussed that they may
use miniscrews in the future if they acquire adequate
expertise in this respect through participation in
hands-on workshops.
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Table 4: Parameters related to miniscrew non-users

Variables

Reasons for no longer use of miniscrews
Losing a high number of miniscrews
High cost

Frequency Percentage

0
100.0
Excessive daily management 0
Discouraging results
Patient complaints
Possibility of future use of miniscrews
Given that educational workshops are held
Given that their mechanical properties are improved
Given that their cost decreases
Under no condition

cooo =0

0
0
42.9
143

143
28.6

N = 2w

Discussion

This study assessed the frequency of using
miniscrews by the Iranian orthodontists in 2020. The
results showed that Iranian orthodontists were interested
in using miniscrews, and 62.3% of the participants
were familiar with miniscrews and were interested in
using them. Male orthodontists were more interested in
using miniscrews (60%). A study conducted in France
reported that the majority of orthodontists that reported
the use of miniscrews were males (51.85%), although
their study population comprised 52% females and 48%
males [7]. A study conducted in Germany also indicated
that the majority of orthodontists who reported the use of
miniscrews were males, although their study population
comprised of 54% females. In their study, 61.29% of
females who filled out the questionnaire reported the
use of miniscrews, while this rate was 71.89% among
males [9]. Meeran et al. [6] reported that only 43.7% of
participants were interested in using miniscrews; this
rate was lower than the corresponding values reported
by other studies [7], [9], [10]. Another study reported
the use of miniscrews by 91% of the participants. They
reported that orthodontists attending the University of
Washington commonly used miniscrews, while this rate
was not so high in other parts of the United States [10].
The level of satisfaction of orthodontists with miniscrew
placement was high such that 50.8% had complete
and 47.5% had relative satisfaction with miniscrew
placement in our study. The satisfaction level of French
orthodontists with miniscrew treatment was 74.46% [71],
while this rate was 70.75% in Germany [9] and 82% in
Washington, United States [10]. The mean age of the
majority of miniscrew users was 30-39 years in our
study, accounting for about 50% of orthodontists. Those
between 40 and 49 years ranked second (32.9%), and
orthodontists >50 years and <30 years had the least
interest in use of miniscrews. In the study by Barthelemi
and Beauval [7], 26.09% of orthodontists >50 years
believed that miniscrews could have a small role in
the completion of treatment, and the majority of those
using the miniscrews (73.71%) were between 40 and
49 years.

Orthodontists  with  orthodontic  practice
experience >5 years comprised the majority of

miniscrew users, accounting for 55.7% of our study
population. In the study by Barthelemi and Beauval [7],
two-thirds of miniscrew users had orthodontic practice
experience >5 years. Since the use of miniscrew
requires adequate expertise and experience in this
respect, orthodontists with >5 years of work experience
may be more successful in miniscrew placement. In
this study, buccal placement of miniscrews (98.6%)
was the most common. Lingual surfaces were least
commonly used for miniscrew placement. In the study
by Barthelemi and Beauval [7], orthodontists with =5
years of clinical experience used both maxillary and
mandibular arches for miniscrew placement. However,
the majority of participants preferred the maxilla for this
purpose.

In this study, pre-operative radiography was the
most important diagnostic modality employed to prevent
root contact and for correct placement of miniscrews
(79%). This finding was in line with the results of Meeran
et al., [6] who reported that panoramic radiography was
the most commonly used diagnostic tool to guide the
miniscrew (94.8%) [6]. Buschang et al. [8] also reported
radiography to be the best pre-operative diagnostic
modality for miniscrew placement.

In our study, 96.6% of orthodontists stated that
they would place the miniscrews by themselves, while
in the study by Meeran et al., [6] general dentists placed
miniscrews in 85.79% of the cases, and miniscrews
were placed by oral surgeons and periodontists in
14.21% of the cases. Barthelemi and Beauval [7]
reported that miniscrews were placed by orthodontists
in 32% of the cases, while this rate was only 2% in
the study by Bock and Ruf [9]; they discussed that
miniscrew placement is a professional procedure and
requires a high level of expertise. Of all 35% reported
that it is an easy procedure, 65% reported that it is
relatively difficult, and 5% reported that it is a very
difficult procedure [9].

Regarding the size of miniscrews, those with 8
mm height and 1.6 mm diameter were most commonly
used. Another study reported that miniscrews with a
diameter <1.3 mm and length <8 mm have a higher
risk of fracture [10]. Miniscrew fracture causes
inflammation and soft tissue growth, and is a major
risk factor [11], [12]. In a study by Hyde et al. [10],
miniscrews with 1.4-1.6 mm diameter and 8-10
mm length were most commonly used and yielded
satisfactory results.

Poor expertise and skills with regard to
miniscrew placement (33.3%) and doubts regarding
their advantages (33.3%) were the main reasons
expressed by the Iranian orthodontists to justify no
use of miniscrews. Moreover, they believed that
high cost and lengthy procedure are among other
limitations that discourage orthodontists to use
miniscrews. Furthermore, 100% of orthodontists
who used to place miniscrews but were no longer
practicing this technique mentioned the reason to be
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the high cost of miniscrews. In general, one important
prerequisite for the use of miniscrews is to have
adequate knowledge and expertise in this respect.
No use of miniscrew by orthodontists in India was
explained to be due to the absence of clinical practice
and education in this respect (67%), concerns
regarding root damage or infection (54%), reluctance
of patients and not being able to persuade them to
consent to this treatment (29%), and not having the
required instruments for miniscrew placement (14%).
Only 5% of orthodontists preferred conventional non-
invasive treatments and 1% were concerned about
the costs [6]. In France, the absence of experience
and expertise in miniscrew placement was the main
reason for female orthodontists’ lack of interest in
miniscrew placement [7].

Considering all the above, it appears that
elimination of the expressed limitations can lead to
widespread use of miniscrews by orthodontists in
the future. Moreover, considering the role of patient
satisfaction in use of a particular modality, future
studies should focus on satisfaction level of patients
with miniscrew insertion.

Conclusion

Considering the high efficacy of miniscrews
for orthodontic treatment and high satisfaction level of
Iranian orthodontists with miniscrews, their application
is expected to rise by the Iranian orthodontists after
eliminating the existing limitations against their
widespread use.
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