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ABSTRACT

Introduction: There has been a long discussion in orthodontics about the sliding and loop
mechanics as the preferred method of retraction of anterior teeth in maxillary first premolar
extraction cases. But no study has compared sliding and loop mechanics with indirect anchorage
for enmasse retraction.this study aims to compare sliding and loop mechanics with indirect
anchorage while doing enmasse retraction of anterior six maxillary teeth.

Materials and Methods: 11 patients were treated with sliding and loop mechanics each and
enmasse retraction was done after maxillary first premolar extraction and using indirect
anchorage with the help of miniscrews.

Results: Sliding mechanics is found to be better than loop mechanics in anterior retraction and
reducing proclination with faster space closure. Loop mechanics was found to be better in torque
control and preventing bite deepening during retraction.

Conclusion: Both mechanics have their own advantages and disadvantages and hence should

be used as per the requirement of individual cases.
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INTRODUCTION

Excessive upper incisor display is one of the major reasons
why patients seek orthodontic treatment. The most common
way to resolve this problem includes the extraction of
premolars followed by retraction of the anteriors.! Space
closure is a multifactorial process which requires a solid
comprehension of biomechanics, clinician’s skills and proper
treatment planning in order to avoid undesirable side effects.?
In spite of the variety of appliance designs, Two basic
biomechanical methods are used clinically for the space
closure: frictionless (loop mechanics) and frictional
mechanics (sliding mechanics). Both mechanics have their
own advantages and disadvantages.®

Sliding mechanics is attractive because it is simple,
inexpensive and easy to maintain hygienically. It is superior
in terms of rotational control and dimensional maintenance of
the arch.*

Frictionless mechanics is complicated as compared to sliding
mechanics but it is more effective at reducing tipping and
extrusion.* Materials used for frictionless retraction have also
evolved from stiff stainless-steel wires to the more flexible
beta titanium wires by Burstone,® and to the newer materials

like CNA wires® which are supposed to reduce the force levels
and thus making the treatment more effective and efficient.

Increase anchorage consideration in the maximum retraction
cases require miniscrews.” Miniscrews serve as an anchor either
directly or indirectly. In the direct method, the force module is
attached between the mini-screw and the anterior hook whereas
in the indirect method the posteriors are rigidly ligated to the
mini-screw there by stabilizing them while engaging the force
module between the posteriors and the anteriors.

Many studies has been done on comparison between sliding
mechanics and various loops® but there are very limited studies
done on CNA mushroom loop may be because of its high cost
factor and it is comparatively newer. A study done by
Kamaldeep Sharma®compared the T loop and mushroom loop.
Although the comparison was during en masse retraction but
that comparison was within the same mechanic that is between
the two loops. No comparative study between sliding mechanics
and loop mechanics have been done with en masse retraction
and that too with miniscrews as an indirect anchorage. En masse
retraction is always the preferred choice of retraction rather than
two step retraction as supported by the meta analysis also which
was done by Mumen Z. Rizk? which have shown that en masse
retraction requires less time than two-step retraction with no
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difference in the amount of root resorption. Also, Staggers
and Germane!® described anchorage as "being taxed twice
with a two-step retraction, as opposed to once with en masse
retraction".

So, the present study was done to compare the rate of space
closure between sliding mechanics and CNA mushroom loop
archwire by taking indirect anchorage from miniscrews by
placing them between first and second molar. The advantage
of mushroom loop is that the mushroom shape of the loop did
not interfere with gingival tissue °® Degree of incisor tipping
and retraction of anteriors was seen cephalometrically in both
the groups by comparing angles U1-NA and U1-SN.

AIM

To evaluate and compare the rate of space closure and incisor
retraction between mushroom loop CNA arch wire and
sliding mechanics with indirect anchorage.

OBJECTIVES OF THE STUDY

1. To evaluate the rate of space closure using mushroom
loop CNA arch wire with indirect anchorage.

2. To evaluate the rate of space closure using sliding
mechanics with indirect anchorage.

3. To compare the rate of space closure with above
different mechanics with the help of study models and
photographs.

MATERIALS AND METHODOLOGY

SAMPLE DISTRIBUTION

« Source of the patients: Patients visiting the Department
of Orthodontics and Dentofacial Orthopaedics who
commenced fixed orthodontic treatment was enrolled

«» Study subjects: 22 orthodontic patients within the age
group of 17 to 25 years indicated for fixed orthodontic
treatment with bimaxillary premolar extraction requiring
en masse incisor retraction

SAMPLE SIZE CALCULATION

Sample size estimation was done by using GPower software
(version 3.0). Sample size was estimated for t test and Mean.
Difference between two independent mean was chosen.

A minimum total sample size of 22 (11 in each group) was
found to be sufficient for an alpha of 0.05, power of 80%, 0.9
as effect size (assessed for difference in canine inclination
from a similar study).

INCLUSION CRITERIA

1. Patient indicated for orthodontic treatment involving
bilateral maxillary first premolar extraction or all
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four premolar extractions and en masse retraction.
2. Patient in the age group of 17 to 25 years.
3. Full permanent dentition with second molars erupted.

4. Patient consenting to be included in the study.
EXCLUSION CRITERIA

1. Mutilated dentition and/or presence of local pathology in
the region of interest.

2. Patient taking any medications that may cause alteration to
wound healing and/or orthodontic tooth movement.

3. Patient contraindicated for miniscrews.

Treatment was started with right and left first premolar
extractions. Banding and bonding upto second molar was done
in each group. Levelling and alignment was done until
0.19*0.25”SS wire engaged passively. After levelling and
alignment in group 1 (figure 1A) NiTi closed coil spring was
used for retraction and in group 2 CNA mushroom loop
archwire (figure 1B) was used for retraction. NiTi closed coil
spring was place from first molar hook to canine hook
bilaterally and it was activated upto 150 g of retraction force
and in each visit this force was maintained. Mushroom loop
archwire was activated upto 1.5-2mm and cinched distal to first
molar on both the sides. Indirect anchorage was taken from
miniscrews to first molar with the help of ligature wire in figure
of 8 manner by placing them between first and second molar
bilaterally. For en masse retraction of maxillary anterior
retraction, anteriors and posteriors were consolidated in both the
groups. Models were made at first, third and sixth month visit.
Dental models of first, third and sixth month visit were digitally
scanned using an extraoral digital scanner (Maestro 3D MDS
400) with an accuracy of 10 microns and resolution of 0.07mm.
A series of models from each patient was used to assess the
change in the position of the canine relative to the stable
landmark of the ipsilateral lateral end of the third rugae and the
palatal vault for superimposition. The scanned files thus
obtained in a STL format were transferred to a advanced 3D
mesh processing MeshLab™ software. Using this software, the
digitally scanned models (figure 2 A, B) were superimposed
(figure 3) on each other with the lateral end of palatal rugae as
well as the palatal slope used as stable surface landmarks, thus
making it possible to obtain only the movement of the dental
units on the maxillary arch over time for each patient. The
midpalatal raphe was drawn using the line tool and a
perpendicular line was drawn from the distal surface of the right
and left maxillary canine to the mid palatal raphe line. The
distance was measured with the help of MeshLab’s measuring
tool. For anchorage loss measurement the horizontal
perpendicular line was drawn from mesial surface of first molar.
The distance between this line and horizontal line passing



through third palatal rugae was measured at each visit and
was subtracted from the value of subsequent visit. This gave
the total anchorage loss happened in last month. Anchorage
loss values of all four visits were added for each group and
was compared. Total anchorage loss calculated was addition
of values of first, second, third and fourth visit. (Af). Mean
space present was calculated at each visit. The mean space
present in the last visit (T4) was subtracted from mean space
present just before starting the retraction (T0). This gave the
value of anterior retraction T(f). Lateral cephalograms was
taken for each patient after 6 months of retraction. U1 — NA
and U1- SN angles were measured and compared with the
value of pre-treatment lateral cephalograms for the
assessment of degree of tipping.

Total retraction = T(f) — A(f)

Rate of space closure = Total retraction per month

Figure 1B- Activated CNA mushroom loop archwire in
group 2

Figure 2A — STL model of first appointment (T0)

Figure 2B — STL model of sixth appointment T6

Figure 3 — superimposed STL models of TO and T3
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RESULTS

Data was analysed using Statistical Package for Social
Sciences (SPSS) version 21. Categorical variables like
gender was summarized as frequency. Interval or ratio based
variables i.e., clinical parameters were summarized as Means
& Standard deviations. Graphs were prepared on Microsoft
Excel.

Continuous data was tested for normality by using Shapiro
Wilk test. If the data will achieve normality, then parametric
tests of significance (Independent t- test for intergroup
comparison) will be used for inferential statistics. The level
of statistical significance will be set at 0.05

The descriptive statistics before retraction and 6 months after
space closure as measured from the radiographs and the
study models are summarized in Graphs 1,2,3,4.

In graph 1 the mean space closure achieved in group 1 was
4.5mm as compared to 2.5mm in group 2 over a period of six
months and this difference was very highly significant.

On the other hand, there was no significant difference seen in
anchorage loss in both the groups after 6 months of retraction
as depicted in Graph 2.

When rate of space closure per month was compared
between the two groups in group 1 the rate of space closure
(0.74mm per month) was approximately double of that in
group 2, i.e., 0.39mm per month.

Graph 4 depicts that there was no difference in the upper
incisor inclination at baseline whereas at the end of fourth
visit, in group 1 there was significant reduction in
proclination of upper incisors as given by U1-NA and U1-SN
as compared to group2.
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Group 2 loop
mechanics

Group 1-sliding
mechanics

GRAPH 1: Significant difference was seen in space closure
when compared groupwise using independent t test (p<0.05).
Space closure from baseline to six months was shown more in
group 1than group 2

Group 2 loop
mechanics

Group 1 sliding
mechanics

GRAPH 2: No Significant difference was seen in anchorage
loss when compared groupwise using independent t test
(p>0.05).

Group 2 loop
mechanics

Group 1 sliding
mechanics

GRAPH 3: Significant difference was seen in rate of space
closure when compared groupwise using independent t test
(p<0.05). Rate of space closure was shown more in group 1than
group 2.

No significant differences were seen in U1-SN at TO and T4
when compared using t test (p>0.05).Significant differences
were observed in the differences of U1-NA and U1-SN when
compared groupwise (p<0.05)

DISCUSSION

The force of 150 gm employed in the present study followed the
recommendations of many authors who applied forces between
100 gm and 200 gm for retraction.'* Boester and Johnston®®



found that 150 gm of retraction force gave the highest
amount of retraction.

Third palatal rugae was taken as a reference point because as
it was found that the medial and lateral points of the third
rugae appear to be stable landmarks for the construction of
anatomic reference points in longitudinal cast analysis'>?®,

The amount of retraction in frictional mechanics in our study
in group 1 is more than group 2. When groupwise
comparison of anchorage loss was done, no significant
difference was seen. These results are similar to the study
done by Rhee et al*. This similarity may be due to the fact
that Rhee et al* took anchorage from headgear while in our
study indirect anchorage was taken from miniscrews.

initial value, that is, pre-treatment values for each group, does
not have any significant difference. Mean value of U1-NA after
six months of retraction for group lis 23.27 £ 1.34 degrees and
for group 2 it is 28.55 + 1.36 degrees. When these values were
compared using independent t test there was significant
difference. Tipping was more in group 1. (GRAPH 4)

When the difference between the values of U1-NA from TO to
T4 is compared between two groups there was significant
difference. Mean difference for Ul- NA for group 1 is 7.72
0.78 degrees and for group 2 mean difference is 2.54 + 0.52
degrees showing more tipping in group 1 as compared to group
2 (GRAPH 4). Similarly, when the two groups were compared
initially, that is, before starting the treatment, both the groups
were having similar values for U1-SN. Pre-treatment mean
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GRAPH 4 : No significant differences were seen in UI/NA
at TO when compared using t test but at T4 UI/NA was found
to be significantly more in group 1 (p<0.05).

Significant difference was seen in rate of space closure
between the two groups. Rate of space closure was more in
group 1 than group 2. This could be attributed to the fact that
there was more tipping in group 1 than group 2. The total
retraction by mushroom loop during en masse retraction in
the study done by Kamaldeep Sharma and Sumeet Sandhu®
was found to be 2.97 + 0.23 mm which is similar to the
results of our study (2.37 £ 0.14 mm).

Radiographic values such as upper incisor to NA angle (U1-
NA) and upper incisor to SN angle (U1-SN) were compared
between pre-treatment lateral cephalograms and the
cephalograms after 6 months of retraction in both the groups.

When groupwise comparison of two groups was done for the

value for U1-SN angle for group 1 is 116.27 + 4.12 degrees and
for group 2 mean value is 114.54 + 4.88 degrees which was
clinically insignificant which meant that treatment was started at
almost similar values of U1-SN in both the groups. (TABLE 4)

Mean value of U1-SN after six months for group 1 is 103.54 +
4.13degrees and for group 2 it is 107.27 + 4.9 degrees. When
these values were compared using independent t test there was
not significant difference. (GRAPH 4)

When the difference between the values of U1-SN from TO to
T4 is compared between two groups there was significant
difference. Mean difference for U1- SN for group 1 is 12.72 +
1.27 degrees and for group 2 mean difference is 7.27 + 0.64
degrees showing more tipping in group 1 as compared to group
2. (TABLE 4)

These results are in similar to the study done by Rhee JN, Chun
YS, Row J* which has shown that frictionless mechanic has
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lesser amount of tipping than sliding mechanics. In the
superimposition of digital models (figure 3,4) it can be seen
that canines have moved distally and there is very less mesial
movement of first molars. That means extraction space has
been closed by maximum retraction of canine and negligible
amount of mesial movement of first molars. However, the
tipping was more in group 1. Due to more tipping there will
be tendency for deep bite and subsequent torque loss in group
1. While in group 2 although the rate of space closure is
lesser then group 1 but the torque of anterior teeth will be
maintained and there will be more chances of bodily
movement of teeth in group 2(loop mechanics). The torque
remains maintained in loops because the tooth will move
only to the limit to which loop has been activated. In group 1,
that is, in frictional or sliding mechanics the more degree of
tipping is owing to the faster rate of space closure then loop
mechanic. In sliding mechanics, this torque loss or deep bite
tendency can be reduced by making bite opening curves or
reverse curve of spee (RCS) in 0.19*%0.25” SS wire so that
the anterior teeth remain flared. From the present study it can
be seen that if sliding mechanics with miniscrews as an
indirect anchorage and with torque control of anterior teeth is
carried out, it is superior then loop mechanics in terms of
faster rate of space closure and less treatment time as
compared to loop mechanics with miniscrews as an indirect
anchorage. Also, the anchorage loss is similar in both the
groups.

CONCLUSION

This study was undertaken to evaluate and compare the rate
of space closure of en masse retraction with sliding
mechanics using NiTi closed coil spring and loop mechanics
using CNA mushroom loop archwire by taking indirect
anchorage with miniscrews. Following observations were
made: -

1. Both the mechanics are effective in space closure.

2. Amount of retraction and rate of space closure is
more in sliding mechanics when en masse retraction
was done with miniscrews as an indirect anchorage
which is statistically as well as clinically significant.

3. Amount of anchorage loss was similar in both the
groups.

Degree of tipping was seen to be more in sliding mechanics
than loop mechanics which is statistically significant.
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