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Abstract

Objectives: The aim of the study was to compare the duration of en masse anterior retraction using friction and frictionless
mechanics.

Methods: This was a retrospective study that involved the records of 104 orthodontic patients who underwent en masse anterior
retraction. They were equally divided into two groups based on the method of retraction mechanics used, namely, friction and
frictionless mechanics. The duration of retraction in each group was assessed and compared using Independent sample t-test.
Results: p - value of 0.077 for a confidence interval of 95% was obtained indicating no statistical significant difference among
the two groups.

Conclusion: Friction and frictionless mechanics are clinically efficient for en masse anterior retraction in terms of duration of
retraction.
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Introduction use of self-ligating brackets, inter-bracket distance, saliva, and in-
fluence of oral function are the most common |[1, 2]. Vatious

In most clinical situations orthodontic treatment objectives may techniques are being used including Nickel-titanium coil springs

indicate extraction of the first premolar either for the relief of
crowding, reduction of dentoalveolar protrusion and improving
the facial esthetics, or correction of inter-arch mal-relationships
through dental camouflage. Hence retraction is one of the main

and elastomeric chains. On the other hand frictionless mechan-
ics includes use of Burstone’s T loop, Ricket’s spring, Gjesing’s
spring [3] and many other loops ot springs.

procedures carried out during orthodontic treatment. In many pa- A major challenge during retraction is anchorage control. For

tients the retraction procedure takes a long duration of the entire minimizing anchorage loss and maximizing tooth movement effi-

orthodontic treatment. ciently, Tweed [4-0] emphasized anchorage preparation as the first

step in orthodontic treatment. Storey and Smith [7] advocated the

Two retraction mechanics are known, namely, friction (sliding me- use of light force values, and Begg [8] emphasized the advantage

chanics) or frictionless mechanics. The friction created between
archwire and bracket when pulling the anterior distally using slid-
ing mechanics is influenced by many factors. Among the factors,

of differential force to produce the maximum rate of movement
of teeth.

To achieve maximum anchorage, separate canine retraction was
recommended by Proffit and Fields [9], Roth [10] and Kuhlberg
[11]. This was supported by stating that this approach would al-

surface conditions of the archwires and bracket slot, wire section,
torque at the wire-bracket interface, type and force of ligation,
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low the retraction force to be constantly dissipated over the large
periodontal ligament area in the anchor unit.

On the other hand, Staggers and Germane [12] described anchor-
age as being taxed twice with a two-step retraction, as opposed to
once with en masse retraction, pointing out that the posterior seg-
ment is unaware of knowing how many teeth are being retracted
and merely responds to the force system involved. Heo et al., [13]
stated that there is no difference in anchorage loss among the two
techniques.

So far, studies have been done to compare the friction and fric-
tionless mechanics only with individual canine retraction. There-
fore, the present study aimed to compare the duration of en masse
anterior retraction using friction and frictionless mechanics.

Materials and Methods

This was a retrospective study conducted in the Department of
Orthodontics, Saveetha Dental College and Hospitals, Chennai.
Treatment records of orthodontic patients who underwent first
premolar extraction and required maximum anchorage were ret-
rospectively analysed from the patient data between June 2018
and march 2019.

Sample size was calculated using G power analysis for a power of
80% and 104 patient records were collected which met the follow-
ing inclusion and exclusion criteria.

The inclusion criteria for the study were:

* Age group above 18 years

* Both females and males

* 5-7mm of extraction space remained on both sides after leveling
and aligning

* En-masse anterior retraction using friction or frictionless me-
chanics.

The exclusion criteria were:

* Subjects who had a history of broken appliances or irregular
appointments.

* Subjects who underwent accelerated orthodontic treatment me-
chanics.

* Subjects who underwent individual canine retraction followed
by incisor retraction.

104 records were equally divided into friction and frictionless
groups based on the retraction mechanics used. The date of start
of retraction and end of space closure was noted and duration of
retraction was calculated for each subject.

https://scidoc.org/IJDOS.php

SPSS statistics software version 20.0 for Windows was used to do
the statistical analysis. Descriptive statistics and independent sam-
ple t-test was done to compare the duration of retraction among
friction and frictionless mechanics for the entire sample and also
for different age groups (20-24 years, 25-28 years and > 28 years)
and gender. p-value was set as 0.05.

Results

The mean age group of samples in group 1 and group 2 are 17
+/- 2.3 years and 17 +/- 3.9 years respectively. Male/female ra-
tio of 25/27 and 24/28 were observed in group 1 and group 2
respectively.

Mean and standard deviation of group 1 and group 2 are 7.71
+/- 0.94 months and 7.38 +/- 0.93 months respectively. This
mean duration of retraction was observed for closing spaces of
about 6.9 +/- 1.2mm and 6.5 +/- 0.9mm in group 1 and group
2 respectively.

Figure 1 represents the mean and standard errors for both the
groups. Independent sample t-test to compare the duration of
retraction between two groups resulted in a significant value of
0.077 for a confidence interval of 95% (Table 1). This indicates
that there was no statistically significant difference among the two
groups. Independent t-test also revealed that there was no signifi-
cant difference in duration of retraction among friction and fric-
tionless mechanics in different age groups (Figure 2) and gender

(Figure 3).
Discussion

Numerous studies in various aspects of Orthodontics have been
conducted by our team over the past several years |3, 14-23]. Cur-
rently it interests to study the duration of retraction in friction
and frictionless mechanics. The extraction of the first permanent
premolars for correction of various malocclusions has become an
integral part of the orthodontic treatment procedure. Techniques
of space closure are various. However they can be classified under
two main mechanics; the loop mechanics which involves the fric-
tionless tooth movement and the continuous mechanics involving
friction tooth movement.

Single-stage retraction, otherwise called en masse anterior retrac-
tion mechanics was adopted for the present study rather than two
stage retraction mechanics. This was because in two stage retrac-
tion mechanics, there was an unesthetic space created in the ante-
rior region. Force in the range of 150g to 200g was applied for all
the patients to close the extraction spaces.

Table 1. The table depicts the mean, standard deviation and significance value of independent sample t-test for the two
groups. A mean value of 7.71 +/- 0.936 months and 7.38 +/- 0.932 was obtained for the groups friction mechanics and fric-
tionless mechanics respectively. Independent sample t test reported a p-value of 0.077 which was greater than 0.05 indicat-

ing that there was no statistically significant difference in duration of retraction among the two groups.

Groups Mean (months) | Standard deviation (months) | p-value
Friction mechanics 7.71 0.936
— : 0.077
Frictionless mechanics 7.38 0.932
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Figure 1. The bar graph represents mean and standard error for a confidence interval of 95% for the duration of en masse retraction for
friction and frictionless mechanics. X-axis represents the type of mechanics used, namely, friction (blue) and frictionless (green) mechan-
ics and y-axis represents the duration of retraction in months tested by Independent sample t test; p value - 0.077 (p value>0.05). Even
though the retraction duration for frictionless mechanics was marginally less than that compared to that of the friction mechanics, it was
not statistically significant.

Figure 2. The bar graph depicts the comparison of duration of retraction among friction and frictionless mechanics in different age
groups. X- axis represents the three age groups, namely 20-24 years, 35-28 years and above 28 years. Y-axis represents the mean duration
of retraction in months. The graph is clustered based on the type of retraction mechanics used, that is, friction (blue) and frictionless
(green) mechanics. There was no significant difference in duration of retraction among the two mechanics in different age groups [Inde-
pendent Sample t test; p value- 0.161 (20-24 years); 0.633 (25-28 years); 0.303 (> 28 years)] even though a marginal increase in duration was
seen in friction mechanics in all the three groups.

Figure 3. The bar graph depicts the comparison of duration of retraction among friction and frictionless mechanics in males and fe-
males. X- axis represents the gender and y-axis represents the mean duration of retraction in months. The graph is clustered based on
the type of retraction mechanics used, that is, friction (blue) and frictionless (green) mechanics. There was no significant difference in

duration of retraction among the two mechanics in males and females [Independent Sample t test; p value- 0.335 (males); 0.079 (fe-
males)] even though a marginal increase in duration was seen in friction mechanics in both the gender.
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Makhlouf et al., [24] reported space closure of 3.1mm in a period
of 4 months using NiTi coil spring and 0.3mm in 4 months in T
loop group for canine retraction. Rhee et al,, [25] in an in-vitro
study stated friction mechanics had significant rotation control
compared to frictionless during canine retraction. Hayashi et
al,, [20] also reported a similar observation. With the advent of
temporary anchorage devices, the possibility of various types of
tooth movement of greater magnitude is possible [27-30]. This
can be used in both friction and frictionless mechanics to aug-
ment anchorage.

In the present study we observed a similar rate of tooth move-
ment and duration of retraction in both friction and frictionless
groups. There was no significant amount of anchorage loss in the
selected cases. The limitation of the present study is that all the
types of loops were included in the frictionless group. The retro-
spective nature of the study was also a limiting factor which could
have resulted in some confounding factors. Future randomized
clinical trials comparing rate of retraction, root resorption and
type of tooth movement among friction and frictionless mechan-
ics is recommended.

Conclusion

There was no significant difference in duration of space closure
among friction and frictionless mechanics. Thus, both mechanics
are clinically efficient in en masse anterior retraction in terms of
duration of retraction.
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