
Background
Successful orthodontic treatment is built on the foundation 
of anchorage control, with absolute anchorage being the 
most preferred due to its ability to remain stationary 
during tooth movement. Mini-screws are popular due to 
their ease of implantation and removal, minimal tissue 
invasion, and minimal constraints on placement locations 
in the alveolar bone. 

The use of intraosseous anchorage devices in 
orthodontics is widely prevalent. These devices have 
multiple applications, including molar distalization, 
incisor intrusion, and crossbite correction (1). They can 
be broadly categorized into osteointegrated (2) implants 
and mechanically retained implants, such as mini-screws 
(3). Due to their ease of placement and removal, high 
efficiency as anchorage devices, and acceptable patient 
compliance, mini-screws have garnered significant 

attention in orthodontic treatment (4-6).
Mini-screws must remain stable during the application 

of orthodontic forces without significant displacement in 
order to be effective and functional. However, the stability 
of mini-screws is one of their challenges, as their function 
is not based on osseointegration, such as implants; rather, 
only the threaded portion mechanically locks into the 
bone (1,5). Several factors influence the stability and 
success of mini-screws, particularly in the early stages. 
These factors can be classified into two main groups (host-
related and screw-related). Host-related factors include 
bone quality, bone mass, cortical bone thickness, and the 
patient’s age, while screw-related factors encompass the 
length, diameter, and design (cylindrical and conical) of 
the mini-screws (6). Enhancing the diameter and length 
of mini-screws reduces their failure rates; however, this 
also increases the risk of contact with adjacent tooth roots 
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Abstract
Background: In orthodontic treatments, mini-screws are used when absolute anchorage is 
required for tooth movement. In daily clinical practice, it is common to observe mini-screws 
loosening after implantation. The aim of this clinical trial was to compare the failure rates of 
Iranian and Korean mini-screws utilized as orthodontic anchorage.
Methods: In this study, 74 patients requiring anchorage with mini-screws in the upper jaw were 
randomly divided into study and control groups receiving Iranian (Poyanteb Company) and 
Korean (the JEIL brand) mini-screws, respectively. The patients were evaluated for stability or 
failure of the mini-screws at one week and then at one-, two-, and three-month intervals. Any 
degree of mobility was considered a failure. The data were analyzed using repeated measures 
ANOVA, Bonferroni post hoc test, and t test.
Results: There were no significant differences in the stability of Iranian and JEIL brand screws 
when compared at intervals of one week, one month, two months, and three months (P > 0.05). 
Additionally, no significant differences were found when assessing the stability of Iranian and 
JEIL brands with 35 mini-screws in the buccal area. Finally, an examination of 39 mini-screws 
from both brands in the palatal region of the maxilla revealed no statistical differences.
Conclusion: In comparing Iranian and JEIL brand mini-screws, no significant difference was 
observed in the failure rate, with both demonstrating adequate efficiency and stability. Therefore, 
to reduce costs for patients, Iranian brands can be utilized effectively.
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(7,8). Additionally, enhancing the surface roughness of 
mini-screws contributes to greater stability within the 
bone (9).

Numerous studies have examined the success and 
failure rates of mini-screws during orthodontic treatment, 
reporting success rates ranging from 75% to over 90% 
(10-12). A systematic review study reported a failure 
rate of 13.5% for mini-screws (1), indicating that while 
mini-screws are sufficiently successful for clinical use, 
predicting treatment outcomes is not straightforward 
(13-15).

Today, various mini-screws, primarily made from 
titanium, are available for use in orthodontic treatment. 
Different commercial companies produce mini-screws 
with varying characteristics (e.g., length, diameter, design, 
and surface roughness). Recently, some companies in Iran 
have begun manufacturing titanium mini-screws similar 
to foreign models. However, there is limited information 
regarding these Iranian mini-screws as well as their 
stability and efficacy. The overall cost of these mini-
screws has significantly increased, given the recent surge 
in currency prices over the past few years. Therefore, 
Iranian mini-screws can serve as a viable alternative 
to more expensive foreign counterparts if they possess 
suitable characteristics.

This study aims to compare the failure rates of Iranian 
and Korean (JEIL) mini-screws.

Materials and Methods
Trial Design 
The study design and ethical considerations were approved 
by the Dental School of Hamadan University of Medical 
Sciences (identifier: IRCT20120215009014N479). In 
this double-blind clinical trial, 74 patients needing bone 
anchorage with mini-screws in the palatal or buccal 
area of the maxilla were selected from those referred to 
Hamadan Dental School. 

Participants, Eligibility Criteria, and Settings
The patients had to be between 15 and 30 years old, and the 
placement of the mini-screw was part of their orthodontic 
treatment. Pregnant women, smokers, patients taking 
medications affecting bone metabolism, insufficient 
space between tooth roots, and the presence of a frenum 
in the buccal area of the mini-screw placement site were 
excluded from the study (6).

Before placing the mini-screws, periapical radiographs 
were taken to ensure adequate space between the mini-
screw and the tooth root. Once written informed consent 
was obtained, patients were randomly divided into two 
groups. The study group received Iranian mini-screws 
(Poyanteb Company, Iran, Hamadan), and Korean mini-
screws were utilized for the control group. The mini-
screws of the self-drilling and self-tapping types, each 
measuring 8 mm in length and 1.6 mm in diameter, were 
inserted. Randomization was performed based on the age 
and gender of the patients using block randomization.

First, the patients were asked to brush their teeth 
and rinse their mouths with chlorhexidine mouthwash 
(for 45 seconds). Then, 20% lidocaine anesthesia was 
injected at the relevant site before placing the mini-
screw. Subsequently, each mini-screw was placed 
perpendicularly to the bone using a manual driver at a 
predetermined site so that the threads of the screws were 
not visible. Periapical radiographs were taken again from 
each patient (6). The mini-screws were inserted by trained 
orthodontic postgraduate students.

Force application was performed immediately after 
loading the mini-screws with a force equivalent to 
100–150 g with the Ni-Ti coil spring. The patients were 
then scheduled to return to the clinic for follow-up 
appointments one week later, followed by visits at one-
month, two-month, and three-month intervals as part 
of their regular treatment. Any degree of mobility was 
considered a failure (15). A checklist was created for 
collecting patient data, including date of placement, age, 
gender, and placement site of the mini-screws (6,15). 

Statistical Analysis 
The collected data were analyzed using repeated measures 
analysis of variance, Bonferroni post hoc test, t test, and 
SPSS software (version 24), with a significance level of 
0.05.

Results
This clinical trial, lasting for 3 months, included 74 
patients (25 males and 49 females aged 15–30 years) 
with a total of 74 mini-screws inserted as orthodontic 
anchorage (Table 1). Overall, 78.4% of the mini-screws 
did not become lost. About 26.1% of Iranian and 25% of 
JEIL mini-screws inserted in palatal, and 14.3% of Iranian 
and 19% of JEIL mini-screws inserted in buccal failed 
after implantation (Figure 1A). Screws inserted in older 
patients showed greater stability compared to those in 
younger patients (Figure 1B).

Based on the comparison of the stability of Iranian 
mini-screws with JEIL brand screws at one-week, one-
month, two-month, and three-month intervals, Iranian 
screws revealed no significant differences with Korean 
ones (P > 0.05, Table 2). 

No statistical difference was observed in the examination 
of 39 mini-screws from the Iranian and JEIL brands in the 
palatal region of the maxilla (Table 3).

The P value in the evaluation of 35 mini-screws from 
the JEIL and Iranian brands on the buccal side was greater 
than 0.05 (Table 4).

Discussion 
This study provides valuable insights into the stability of 
mini-screws in orthodontics, comparing Iranian screws 
with the JEIL brand. The findings revealed no significant 
differences between Iranian and Korean screws initially. 
However, the mobility of mini-screws in both brands 
increased over time. This difference may be attributed to 
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various factors, including manufacturing quality, cortical 
bone density and thickness, and the patient’s age (16).

In our analysis, the failure rate of JEIL and Iranian 
mini-screws was 21.6%. Success rates for mini-screws 
have been reported to range from 0% to 100%. Notably, 
only one study reported a 0% success rate for a particular 
type of mini-screw (17). Most studies, however, have 
recorded success rates above 80% (18). In this study, the 
success rates for both mini-screws ranged from 80% to 
90%, which is consistent with previous findings (19). The 
variability in reported success rates can be attributed to 
differing success criteria across studies and the diverse 
characteristics of study samples. Factors such as patient 
age, gender, smoking habits, anatomic placement, 
dentoalveolar abnormalities, oral hygiene, type of mini-
screw, and handling factors (e.g., surgical placement, force 
application, duration of loading, and type of orthodontic 
movement) all contribute to the differences observed in 
success rates (12). Long-term stability may be influenced 
by factors such as loading conditions and biological 
healing processes (20). Previous studies have shown that 
the initial stability of mini-screws is crucial, but long-
term stability also depends on factors such as bone quality 
and placement techniques (16,21). For instance, the 
Dual Top Screw System (JEIL, Korea) used in our study 
showed significantly better primary stability compared to 
a similar system with the same dimensions, known as the 
Tomas Pin (Dentaurum, Germany) (22). 

The failure rate of JEIL mini-screws placed in the 
buccal and palatal areas of the upper jaw was 19% and 
25%, respectively, whereas, for Iranian mini-screws, it 
was 14.3% and 26.1%, respectively. Our findings are in 
line with those of other research involving 9–384 palatal 
implants or mini-screws, with follow-up periods ranging 
from 2 to 35.6 months, where failure risk varied from 
0.0% to 26.1% (23). In another study, the success rate of 

orthodontic mini-implants was 89.8%, with an average 
loading period of 8.1 months. Soft-tissue infections were 
reported in 6.3–33.3% of cases, while screw mobility 
ranged from 3.1% to 20.8%, depending on the anatomical 
location. Screw mobility was notably higher in the buccal 
fold compared to the palate (P = 0.034) (24). Gurdan and 
Szalma demonstrated that mini-screws measuring 1.6 
mm × 8 mm inserted in the buccal fold often loosen under 
immediate load, while those placed in the palate typically 
provide excellent skeletal anchorage (24).

In the palatal region, both brands showed similar 
stability over short-term periods. However, over longer 
periods, the JEIL brand performed better. The differences 
were minor, making it difficult to definitively conclude the 
superiority of one brand over the other. When comparing 
buccal mini-screws, the JEIL brand represented less 
mobility than the Iranian brand in the short-term periods 
(one week and one month). In longer time frames (two 
and three months), this difference gradually diminished, 
and by the three-month mark, the mobility of JEIL 
brand screws was greater than that of the Iranian brand. 
However, this difference was not statistically significant. 
One analysis found that the failure rate of mini-screws 
placed in the maxilla was 11.0% (95% confidence interval 
[CI]: 8.8–13.7), while the failure rate for those placed in 
the mandible was 16.5% (95% CI: 11.6–22.7) (25). The 
higher failure rate in the mandible may be due to greater 
bone density, the availability of cortical bone around the 
mini-screws, and the narrower vestibule compared to the 
maxilla (26). Watanabe et al also concluded that the failure 
rate of mini-screws placed in the maxilla was significantly 
lower than that in the mandible (27). This may explain the 
lower failure percentage observed in the current study. 
Conversely, the results of Alharbi et al indicated that jaw 
involvement does not affect failure rates (1).

Age was found to negatively correlate with the 

Table 1. Distribution of Mini-Screw Placements

Variables
Gender Age (y) Mini-screws Screw Location

Female Male 20 >  20-25 25 <  Iranian JEIL Palate Buccal

Frequency 
(%)

49 25 37 28 9 37 37 39 35

66.2 33.8 50 37.8 12.2 50 50 52.7 47.3

Figure 1. Distribution of Failure Rates of Iranian and JEIL Mini-screws: (A) Percentage of Stability and Failure Rates of Iranian and JEIL Mini-Screws and (B) 
Percentage of Distribution of Failure Rates of Total Mini-Screws in Relation to Age
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likelihood of mini-screw loosening, implying greater 
stability in screws placed in older patients compared 
to younger ones. This finding aligns with the results of 
the study by Xin et al, indicating a negative correlation 
between age and the progressive susceptibility of mini-
screws to loosening (28). A meta-analysis by Hong et al 
also demonstrated significant differences in success rates 
between individuals over and under 20 years old (29). 
Alharbi et al noted an 8.60% failure rate for mini-screws 
in young patients (under 18 years) compared to 11.20% 
in adults (over 18 years) (1). Overall, studies using age 
cutoffs of > 20, 20–25, or 25 < years consistently showed 
higher mini-screw stability in older subjects. Miyawaki et 
al reported an 80% success rate for patients under 20 years 
old compared to 85–88% for those over 20, although these 
differences were not statistically significant (17). These 
results are consistent with those of other studies that used 
classification criteria of 18, 20, or 35 years, demonstrating 
greater mini-screw stability in older individuals (28). 
Some researchers attributed this issue to higher bone 
quality, bone quantity, and cortical bone thickness in 
older patients (7,30).

In the study performed by Geshay et al, the failure rate 
of loaded mini-screws was 32.9% (6), which is higher 
than the failure rate of Iranian mini-screws in the current 
study. This discrepancy may be attributed to differences 
in the length of the mini-screws (31). Tseng et al observed 
a 100% success rate when using 12 mm long screws (32). 
However, other studies suggested that while longer mini-
screws can enhance stability, they also carry a higher risk 

of root damage. Therefore, screws of 6–8 mm in length 
are recommended for safe usage, a guideline adhered to in 
our study as well (33). Pan et al investigated the primary 
stability of mini-screws made of different materials 
with a diameter of 2 mm. They measured the resonance 
frequency of screws made of titanium alloy, with lengths 
of 10 mm and 12 mm, when inserted into bone with a 
cortical thickness of 2 mm. Measurements were taken at 
insertion depths of 2.2 mm and 6 mm (34). The results 
showed no significant difference in stability between mini-
implants made of different materials. However, insertion 
depth played a critical role in stability. Deeper insertion 
not only improves outcomes but also reduces the stress 
between the bone and the mini-implant surface caused 
by tipping movements during screw insertion (35). The 
Screw System Dual Top used in our study demonstrated 
significantly better primary stability compared to a similar 
system, the Tomas Pin (Dentaurum, Germany), which 
has a diameter of 1.6 mm and a length of 8–10 mm (22). 
Miyawaki et al found that mini-screws with a diameter of 
1.0 mm or less are susceptible to mobility and failure (17). 
Other researchers have reported similar results, noting 
only minimal improvements with slight increases in 
diameter. Consequently, they recommend avoiding mini-
screws with diameters smaller than 1.3 mm (18).

This study had several limitations, including the 
small number of patients, the lack of long-term success 
assessments (6 months to 1 year), and the absence of 
matching groups based on age and bone density. One 
important reason for the failure of mini-screw placement 

Table 2. Stability Comparison of Iranian Mini-Screws and JEIL Brand at One-Week, One-Month, Two-Month, and Three-Month Intervals

Time Number
Iranian

Number
JEIL

P Value
Mobility Immobility Mobility Immobility

Week 1 37 1 (2.7) 36 (97.3) 37 0 (0.0) 37 (100.0) 0.50

Month 1 36 3 (8.1) 33 (89.2) 37 4 (10.8) 33 (89.2) 0.516

Month 2 33 4 (10.8) 29 (78.4) 33 3 (8.1) 30 (81.1) 0.50

Month 3 29 0 (0) 29 (78.4) 30 1 (2.7) 29 (78.4) 0.508

Table 3. Comparison of Stability of Iranian and JEIL Brand Mini-Screws in the Palatal Area of the Maxilla

Time
Iranian JEIL

P Value
Mobility Immobility Mobility Immobility

Week 1 0 (0.0) 23 (100.0) 0 (0.0) 16 (100.0) -

Month 1 2 (8.7) 21 (91.3) 2 (12.5) 14 (87.5) 0.70

Month 2 4 (19.05) 17 (80.95) 2 (14.3) 12 (85.7) 0.93

Month 3 0 (0.0) 17 (100.0) 0 (0.0) 12 (100.0) -

Table 4. Stability Comparison of Iranian and JEIL Mini-Screws in the Buccal Area of the Maxilla

Time
Iranian JEIL

P Value
Mobility Immobility Mobility Immobility

Week 1 1 (7.1) 13 (92.9) 0 (0.0) 21 (100.0) 0.21

Month 1 1 (7.6) 12 (92.4) 2 (9.54) 19 (90.46) 0.66

Month 2 0 (0.0) 12 (100.0) 1 (5.20) 18 (94.80) 1.00

Month 3 0 (0.0) 12 (100.0) 1 (5.48) 17 (94.52) 0.71
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and the occurrence of mobility is insufficient bone density 
(36,37). Bone density differs between the upper and 
lower jaws and at buccal and lingual/palatal surfaces in 
individuals. It is also different among individuals based 
on age and gender (38). Therefore, the lack of determining 
bone density prior to conducting this study may have 
impacted the results.

Conclusion
In any ideal treatment, the goal is to reduce the failure 
rate and increase the success rate of the treatment. 
Additionally, the economic feasibility and accessibility 
of the treatment should also be taken into consideration. 
Given the continuous rise in currency prices in recent 
years, the cost of imported mini-screws has shown a 
significant increase. Accordingly, attention has shifted 
toward domestically produced mini-screws, provided that 
they possess the necessary functionality and durability 
over time, as a suitable alternative to foreign models at 
a lower cost. In comparing both mini-screws used in 
this study, the Iranian mini-screws demonstrated no 
significant difference in failure rate and exhibited suitable 
performance and stability. Thus, Iranian brands can be 
utilized to reduce costs for patients.
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