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Abstract: Background: This review aims to discuss various canine retraction techniques
using frictionless mechanics. Methods: Between 1930 and February 2022, searches were
conducted about various canine retraction techniques using fixed orthodontic appliances in
various databases, including PubMed Central, Science Direct, Wiley Online Library, the
Cochrane Library, Textbooks, Google Scholar, Research Gate, and manual searching.
Results: After removing the duplicate articles, publications that described how to use
archwires to perform canine retraction with the archwires were included. Conclusions: The
pros and cons of various canine retraction techniques using archwires were thoroughly
discussed. T-loop is the preferred spring of all because of its characteristics.
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Separate cuspid retraction is indicated in the cases of anterior teeth crowding, high canines, and

midline discrepancy. Alignment using continuous archwire may lead to incisor proclination that may

cause labial bone defect, so separate canine retraction with frictionless mechanics is preferred over the

continuous archwire technique to lessen these side effects (). This review comprehensively describes all

developed canine retraction methods using frictionless mechanics.

Canine retraction with the archwire (frictionless technique)

In frictionless mechanics, a canine is moved individually with loops like "a train car being picked up and

moved by a crane" @.

Advantages

gk e

Disadvantages

More esthetic since incisors bonding is often not essential ©).

Alignment of incisors can happen rapidly, simultaneous with canine retraction ©.

There is no binding and friction, so there is no loss of applied forces ®.

The retraction mechanics is predictable as the number of forces and moments are quantifiable .

Adequate' rebound time' for uprighting and arch leveling .

1. It requires significant chair-side time ®.

2. Loops are uncomfortable for the patient and may cause hygiene problems ®.
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Transverse control of the canines during retraction is reduced compared with sliding mechanics ®.

Controlled root movement may not be easily accomplished as the loop incorporates more wire,
decreasing the overall flexural rigidity ©.

Anchorage reinforcement is required ©.

Non-preferable rotation in the sagittal and transverse plane results from wrong mechanics will
increase aligning stage .

Methods of canine retraction with the archwire
Canines are distalized using three primary methods:
(1) Full archwire without bonding the incisors
(2) Full archwire with bonding to the incisors
(3) Sectional arches:

a) Bullloop

b) Burstone cuspid retraction spring

o) Ricketts retraction spring

d) Burstone T-loop attraction spring

e) Reverse closing loop (helical loop)

f) PG retraction spring

g) Hybrid retraction spring

h) Mushroom loop

i) Remaloy cuspid retraction spring

j) Nitanal Spring

k) Wave spring

1) Marcotte spring

m) Modified Marcotte spring

n) Three-dimensional canine loop

0) Simultaneous torquing, aligning, and retraction (5-TAR) spring

p) Retraction loop (R-loop)

(1) Full archwire without bonding the incisors

In this method, a continuous archwire with two loops on each side retracts the canines without bonding
the incisors ©).

The anterior loop is pear-shaped, in contact with the mesial surface of the canine brackets, and opened on
activation. The posterior (distal) loop is a reverse U-loop (closing loop) located 2 mm behind the canine
bracket, activated by closing the loop to approximate the two arms of the loop. The anterior section of the
archwire is contoured to come in light contact with the incisors left without brackets.

The activation of this design is performed by pulling the archwire through the molar tube and turning it
down (up according to the arch) so as the anterior (mesial loop) will be opened about Imm and the
posterior (distal) loop will be closed by the same amount. In some occasions, light intra- or inter-maxillary
elastics may be used to exert a light force of 50-60 grams, hooked to the anterior loop so that it will pull
the anterior section of the archwire resulting in compressing the anterior loop; thus, the canine is
retracted by the pushing action of the anterior loop and the pulling action of the posterior loop. An
archwire of 0.016 and 0.018- inches is supposed to be suitable for tipping the canine distally (Figure 1).
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Figure 1: Canine retraction using full archwire without bonding the lower incisors

Advantages

1. Canine control in the transverse plane is best done with a full archwire.

2. The incisors will be aligned spontaneously because they are left without an archwire.
Disadvantages

1. Such a design needs an experienced orthodontist in wire bending as the distance between the canine
brackets should be determined accurately to get correctly positioned mesial loops.

2. In some circumstances of over-activation by the loops and elastics, the incisors may be retroclined
from the pressure of the archwire.

3. Irritation of the lips may occur as the archwire is not ligated to the incisors' brackets, and to solve this
problem, a plastic tube or sleeve is used to protect the lip and the archwire from deformation.

4. A limited number of activations can be performed with this design before the heavy contact of the
archwire with the incisors.

(2) Full arch with the bonding of the incisors
In this technique, the incisors will be bonded either for anchorage purposes or for aligning purposes ©:
(a) Incisors bonded for anchorage

Here, the same design of wire bending discussed in the previous section is used except for including the
incisors by bending the archwires to lie passively in their brackets. This technique is not indicated in
severely crowded or imbricated incisors because ligating them with an archwire is challenging.

Advantage

1. More comfortable for the patient as there is no chance of distortion for the anterior section of the
archwire or trauma.

Disadvantages

1. Some forward movement of the anterior teeth is anticipated when activating this design, although the
distal movement of the canines will counteract it.

2. Incisor alignment may not occur spontaneously as in the previous method.

(b) Incisors bonded to permit their alignment during canine retraction
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A flexible round archwire of 0.014, 0.016, or 0.020-inch stainless steel is used according to the bracket slot
size to bend the vertical multi-looped design between each incisor. Moreover, two vertical loops mesial
and 2mm distal to the brackets of the canines, just like the previous design, are bent too. In some cases,
the distal loop can be omitted, and the wire left plain distal to the canine brackets, provided that the force
exerted by the intra-maxillary elastics attached to the canine brackets will augment the distal movement
of the canines. Before ligating the archwire to the anterior teeth, all the anterior loops must be opened in a
very small amount, then the arch is tied in, and activation is performed by pulling the ends of the wire
through the molar tubes and turning them down (Figure 2).

Figure 2: Canine retraction using full archwire with bonding the incisors for their alignment
Advantage
1. Prompt alignment of all the teeth can be attained at the early stages of treatment.
Disadvantages

1. Proclination of the incisors can happen mostly with substantial crowding in the area of incisors, yet
the counteraction effect of the intra-maxillary elastics, which results in closing the anterior loops, may
retrocline the incisors providing adequate space is available.

2. The method requires more chair time and sound manipulation in wire bending as the inter-bracket
distance is short.

3. This design is traumatic to the lips and gingivae.

This technique must be used cautiously in severe crowding, or anchorage control is critical.

b

5. Binding of the archwire may be occurred upon using intra-maxillary traction elastics, preventing the
free sliding of the wire through the second premolar brackets and molar tubes, leading to proclination
of the whole labial segment.

(3) Sectional arch

A section of the archwire extends from the first molar to the canine bracket without passing the anterior
teeth. It consists of a vertical loop located distal to the canine bracket with different designs activated by
pulling up the wire through the molar tube and cinching back. It has been shown that the activation of
the sectional arch is better done by closing rather than opening the loop because the resistance of the wire
to deformation will be increased as the wire is deformed in the original direction of bending.

It can be made from a round flexible or rigid rectangular archwire. The complex design of the sectional
arch will include more wire length that makes the loop more flexible and produces constant force over a
longer distance. This design is preferred to retract mesially angulated canines by tipping, while a less
flexible loop is desirable to retract a distally angulated canine that needs more movement control.

Unlike the sectional arch constructed from rectangular wire, the one constructed from round wire may
rotate around the bracket, so a stop must be incorporated mesial to the canine bracket to form two points
of contact to prevent that rotation.
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The anchorage issue is essential to control by ligating the second premolar with the first molar, using the
Nance button, trans-palatal arch, and lingual arch, incorporating tie-back loop or V-bend just distal to the
second premolar bracket to permit frequent reactivations. Anti-tip and anti-rotation bends must be
incorporated into the sectional arch to prevent the tipping and rotation of the canine during retraction ®.

Advantages

1. Patients prefer a sectional arch as no wire will cross the incisors (esthetic).
Automatic alignment of the anterior teeth (while remaining within the muscle balance zone) can be
anticipated in many cases as the canine is retracted in the extraction space.

3. Quick and easy reactivation.

4. A round sectional wire is easy to fabricate.

Disadvantages

1. Trauma to the patient can be caused by the loop being buried in the mucosa or sticking out into the
cheek, especially with round sectional wire, as it may rotate in the bracket.

2. The movement of the canine is tricky to control with a round wire.

3. Severe distal tipping may have occurred if the orthodontist inadvertently did not counteract that with
proper wire bending or used round sectional wire.

4. If constructed from a round wire, substantial buccal movement of the canines may occur if it does not
lie passively in the canine bracket in the buccolingual plane.

Sixteen different types of sectional arches have been used in canine retraction:
(a) Bull loop

This spring was introduced by Dr. Harry Bull and took its name from the founder. It is made of
0.021x0.025 inch stainless steel wire with closed-loop (two closely approximating vertical arms) situated
mid-way in the space of extracted first premolar and two legs (mesial and distal). The distal one contains
a small tie-back loop forward to the second molar tube (Figure 3). The activation entails bending the
mesial leg gingivally about 45%-60° to engage the mesial surface of the canine's bracket and pulling the
distal end behind the last molar tube and bending it down so open the closed-loop not more than 1mm,
leading to canine retraction bodily ©7).

Figure 3: Canine retraction using Bull spring
(b) Burstone Cuspid Retraction Spring

Burstone ® developed a cuspid sectional retraction spring by combining heavy and light wires to get
maximum control. The distal force delivered to retract the canine was gained from an anterior segment
fabricated of a light 0.008x0.020 inch 18-8 stainless steel wire. The other part of the spring, called also the
base or depression segment fabricated of 0.015x0.028 inch steel wire (Figure 4). Up on activation, the
spring delivered distal force and couples that prevent canine rotation, also maintaining the center of
rotation at the apex. The force and moments tend to tip back the posterior segments and elevate them by
a gingival bend incorporated within the depression segment.
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As usually done in segmented arch mechanics, anchorage must be well prepared using a heavy
0.0215x0.028 inch archwire segment to stabilize the buccal segments and the trans-palatal arch. Using this
spring, cuspid retraction was performed within twelve weeks with a maximum force magnitude of

approximately 175 gm.
0o O
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Figure 4: Burstone cuspid retraction spring

(c) Ricketts retraction spring

Ricketts and his associates ©) developed two types of retraction springs, one for retracting maxillary
canines, called double vertical crossed T closing loop, and the other for the lower canine and called
double vertical helical closing loop (Figure 5). They are fabricated from 0.016x0.016 Blue Elgiloy and
activated 2-3 mm by pulling the wire behind the first molar tube and cinching back to give about 50 gm
for the maxillary spring and 75 gm for the mandibular one. Anchorage is controlled using the Nance
appliance in the maxillary and lingual arch or the utility arch in the lower arch. Elastic thread can be used
from the lingual side to control the rotation of the canine during retraction.

I |

Figure 5: Ricketts cuspid retraction springs

(d) Burstone T-loop attraction spring

This type of retraction loop was introduced and developed by Dr. Burstone in 1982. It is designed for
canine retraction in the segmented arch technique. It is fabricated from 0.017x0.025 inch beta-Titanium
archwire.

It consists of a horizontal loop of 10 mm in length and 2 mm high, a mesial leg of 5 mm in height, and a
distal leg of 4 mm in height positioned equidistant between the molar band and the bracket of the canine
(Figure 6).

T-loop is activated horizontally by 4 mm with six pre-activation points, each of 30%, making a total of 180°
activation. In order to prevent the rotational tendency of the canine, anti-rotation bends of 120° are
performed in the mesial leg of the loop (19,
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Figure 6: Burstone T-loop spring
Advantages

Unlike the vertical loops, it is designed to make the moment-to-force ratio more constant, which can be
achieved by decreasing the load-deflection rate and using the T loop design, which increases the
activation moment by placing wire more apically.

Bourauel et al. @ modified the original T-spring of Burstone by developing the superelastic T-loop for a
canine or en-masse retraction. It consisted of a NiTi T-segment and stainless steel arms connected via
crimpable hooks to the NiTi segment.

(e) Reverse closing loop (closed helical vertical loop)

This loop was developed by Ulgen (2 and used by Dinger and Iscan (9 to retract the maxillary and
mandibular canines. It consists of two vertical arms 2mm apart, a helix (to increase the flexibility of the
wire and decrease the force produced), and a tie-back small loop just distal to the second premolar
bracket (Figure 7). Activation is performed by tightening a steel ligature wire between the tie-back and
the hook of the molar band so that when it is pulled tight, the arms of the loop come in contact.

Figure 7: Reverse closing loop

(f) PG retraction spring

Poul Gjessing introduced this type of spring in 1985. It is fabricated from 0.016x0.022-inch stainless steel
wire and designed for controlled retraction of canines and maxillary incisors. The main active wire
component is the ovoid double helix loop that extends 10 mm apically to decrease the load/deflection of
the spring. Moreover, it is placed gingivally so that the activation will cause tipping of the short
horizontal arm (attached to the canine) in a direction that will increase the couple acting on the tooth. The
other part is a small loop located occlusal to close the loop on activation, while the third part is the mesial
and distal extensions of the looped wire segment, which are angulated vertically and horizontally (Figure
8).

The spring activation is performed by pulling the distal leg through the molar tube and turning it so that
the two sections of the double helix are separated by 1 mm. This will give approximately 140-160 gm of
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force. The activation is repeated every four weeks, and the expected controlled canine movement is
approximately 1.5 mm per activation 4.

Advantage
1. It produces more rapid retraction with less tipping of the canines.
Disadvantages

1. Itis abulky spring.
2. The variations in the depth of the buccal sulcus may limit the loop's height.

Figure 8: PG retraction spring

(g) Hybrid retraction spring

This type of retraction means called so since various materials are used in construction. It consists of an
encapsulated superelastic compression spring (force-producing part), a protective tube of 2.2 mm in
diameter, a spacer, a superelastic piece of 0.018x0.018 wire (inserted at an angle in the vertical slot of the
canine bracket from one side and the protective tube from the other side) and a piece of 0.017x0.025 inch
rectangular stainless steel wire inserted into the auxiliary tube of the molar band (Figure 9).

Before insertion in the slot, the superelastic piece is twisted about 45° to produce the anti-rotational
moment. To ensure canine retraction along the alveolar process, a bend with 10 to 15° is introduced, and a
further compensatory bend in accordance with the course of the dental arch is added to the steel portion
to ensure that the canine is not moved buccally. The activation range of this spring is 5 mm @9.

Advantages

1. In comparison with other springs, actual bodily canine retraction can be performed.
2. The steel portion of the wire allows the introduction of second and third-order bends.
3. It can be used for en-masse retraction of incisors.

Disadvantages

1. A custom bracket with a vertical slot is required.

Figure 9: Hybrid retraction spring
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(h) Mushroom loop

From its name, it looks like a mushroom and is similar to the T-loop but with a curved apical area. It is
used for individual canine retraction and en-masse retraction of all anterior teeth in a continuous
archwire incorporating sufficient torque (Figure 11). It can be fabricated from 0.017x0.025 inch bet-

Titanium archwire, yet 0.016x0.022 inch may be of choice for adults needing low force to move their teeth
(o),

Advantages

1. Due to the archival configuration in the apical part of that spring, the force produced will be low and
continuous while the generated moment will be increased on activation. This will increase the M/F
ratio and allow greater root and anchorage control.

2. The force delivery is more constant as the loop is fabricated from a beta-Titanium archwire with a
much lower stiffness than stainless steel.

Figure 11: Mushroom loop

(i) Remaloy cuspid retraction spring

It is a type of ready-made sectional archwire for canine retraction developed by Ladanyi 7 and made
from 0.016x0.022 inch Blue Elgiloy wire to modify the closed helical vertical loop. It is activated by
introducing anti-tip, and anti-rotation bends, gently pulling distal to the molar tube, and bending down,
so the two legs approximate each other (Figure 12).

Advantages

1. It delivers a light force of about 90 gm/mm per activation.
2. Itis gentle and long-acting as it contains a loading spring.
3. It can produce canine bodily retraction.

Figure 12: Remaloy cuspid retraction spring
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(j) Nitanal Spring

Watanabe and Miyamoto (® developed a canine retraction spring of 0.016x0.022 inch nickel-titanium wire.
It consists of a simple vertical closing loop with anti-tip, and anti-rotation bends placed using three-prong
pliers. It is then embedded in a heat-resistant plaster to maintain its shape for 15 minutes at 550°C (Figure
13).

Advantages
1. It can deliver continuous forces and moments over a wide range of activation.
2. It can retract the canines and level the posterior teeth concurrently.
3. It provides a continuous light force.
4. It can be activated as much as 10 mm; hence canine retraction can be achieved with only one

activation, decreasing patient discomfort, chair time, and the frequency of appointments.

Figure 13: Nitanal Spring
(k) Wave Spring

It looks like a wave when extended (Figure 14). It is fabricated from superelastic nickel-titanium alloy and
has a 6mm length in resting state. It can deliver a comparatively large activation force, reaching 90 grams.
This spring can return to its original shape without deformation even after activation to more than three
times its resting length (9.

o\@ed \Je

Figure 14: Wave spring in resting and activation states

Advantages
1. Unlike the closed coil spring, the spring is stretched linearly during activation, and when it returns to
its resting position, it will not produce unwinding torque.
2. It is hygienic and comfortable as it does not contain coils, so it will not protrude into the buccal
vestibule.
3. Eyelets are integrated into the original design, eliminating the eyelets from loosening or falling off.
4. The spring can be doubled up without becoming bulky if more force is required.
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(I) Marcotte Spring

Michael Marcotte developed this spring in 1990 @9. It is fabricated from 0.016-inch stainless steel wire
with a single closing vertical loop of 6 mm length and 2mm width. It extends from the auxiliary tube of
the first molar tube to the canine bracket and can be activated by pulling the wire exit through the
auxiliary tube and cinched back gingivally.

Advantages

1. The design of the spring is straightforward.
2. It can be fabricated at the chair side.

Disadvantages

1. The wire is small in diameter that is liable to deformation.
2. Trauma to the soft tissue due to impingement may occur.
3. Loss of torque and rotational control, so it is used for minor canine retraction (about 1-2 mm).

(m) Modified Marcotte spring

This spring consists of a 6—-8 mm height and 3 mm width closing loop, with the distance between the two
arms being about 2 mm (Figure 15). It looks like the original Marcotte spring but fabricated from
0.017 x 0.025 inch TMA archwire to provide a superior fit in the auxiliary molar tube, with an internal
dimension of 0.018 x 0.025 inches (21). Before activation, just like the Marcotte spring, an anti-rotational
bend of about 10°-15° is placed on the mesial arm in addition to a mesial tip of 15°-20°. An anti-extrusion
bend of 20°-30° is placed on the distal arm to prevent extrusion.

Advantages
1. The design of the spring is straightforward.

2. It can be fabricated at the chair side.
3. Offers better rotational and directional control.

Figure 15: Modified Marcotte spring
(n) Three-dimensional canine loop

Mehrotra et al. ® developed a three-dimensional loop (3D loop) for treating ectopically erupted canine
using sectional TMA 0.017x 0.025 inch archwire. It consists of a closing loop with a 6 mm length mesial
vertical arm and a 13 mm in length distal vertical arm with a 2mm distance between them. The distal
vertical arm is longer than the mesial one to facilitate canine extrusion and can be adjusted with regard to
the need for extrusion by bending it 90° to form the active arm that will engage the slot of the palatally
bonded bracket. Usually, this distal vertical arm is bent toward the tissue surface for ease of placement
(Figure 16).
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Anchorage is maintained using the trans-palatal arch. To activate this loop, the active arm is bent 15° to
give palatal root torque to maintain the canine root in the cancellous bone, avoiding the cortical
anchorage and the chance of dehiscence throughout the treatment. A mesial up or down 15° bend can be

added to the active arm to correct the canine angulation. The distal extension of the mesial arm will be
inserted into the auxiliary tube of the molar band.

oRTONTAL KRS T

L4 HHE )

Figure 16: Three-dimensional canine loop

Advantages

1. The canine will be moved in three space planes (tip, torque, and extrusion).
2. The patient feels less discomfort because the attachment will be bonded on the palatal surface of the
malposed canine, so the possibility of mucosal ulceration of lips and cheeks will be less.

(o) Simultaneous torquing, aligning, and retraction (S-TAR) spring

Jain et al. @) developed S-TAR spring to control the torque and extrusion during canine retraction into the
extraction space. It extends from the auxiliary tube of the molar band to the canine (Figure 17). It is
fabricated from 0.017x0.025 inch TMA archwire. It consists of a closing loop of 9 mm height with a 2mm
distance between the legs (to aid in retraction), a V-bend located distal to the canine (to aid in localizing
the torque to the anterior segment of the spring), and a box anterior to the V-bend with 3-4mm height (to
aid in maintaining the torque and tip during the retraction of the canine). Activation is performed by
pulling the wire distal to the molar tube so that the legs of the vertical loops come in contact and then
bent back in addition to the pre-activation lingual root torque anterior to the V-bend by about 15°.

Advantages

1. Itis easy to fabricate and activate on the chair side.
2. It provides control during canine retraction in all three planes of space.

Disadvantage

1. Soft tissue trauma might occur depending on the height of the buccal vestibule.

Figure 17: S-TAR spring
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(P) Retraction loop (R-loop)

This loop type is fabricated from 0.017x0.025 inch TMA archwire and designed to correct the ectopic
labially positioned canine (Figure 18). It extends directly from the molar tube to the canine bracket or may
pass through the second premolar bracket 4. The vertical loop can be added to increase the flexibility of
the spring.

Advantages

1.

It is simple to fabricate and takes less chair time.

It prevents the canine's root tip from overriding the incisors.

Retracting ectopic canine by this spring will preserve the attached gingiva and the periodontal health
of the tooth.

Figure 18: R-loop

Miscellaneous methods of canine retraction

(1) Sectional stainless steel archwire with elastomeric chain

A piece of heavy gauge rectangular archwire extended directly from the canine bracket to the molar tube,
engaging these teeth passively and ending with a stop mesial to the canine bracket. A hook (maybe
soldered) or crimpable hook may be crimped directly to the archwire about 3 mm distal to the canine
bracket to act as a point of force application for attaching an elastomeric chain to retract the canine by
sliding ©.

Advantages

1.

The chance of wire binding is meager as the archwire is extended from the canine bracket to the
molar tube, so the sliding will be easy.

2. This technique can be used even if the second premolar is not erupting.

3. More comfortable and esthetic to the patient as fewer teeth are bonded.

4. Quick technique as it does not require extensive wire bending (just the stop) and takes less chair
time.

Disadvantages

1. The anchorage issue is the main disadvantage of this method as if the archwire incorporated

anchorage bend; it will cause excessive friction in the molar tube, moreover; incorporating the
second premolar cannot be done. The Nance button will provide good anchorage in anterior-
posterior and transverse dimensions with or without a trans-palatal arch.

2. This technique can be applied only if the canine and molar are upright and aligned in the arch.

(2) Sectional Nickel-Titanium archwire with elastomeric chain
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This technique uses a straight section of 0.017x0.025 inch Nitinol archwire with some first-order bends
performed using triple-beaked pliers without needing the third-order bends. After three weeks of the first
premolar extraction, this wire is bent to pass passively through the canine and second premolar slots
directly to the first molar band tube. It is indicated in cases of Class I relationships and never be used in
the maxilla in other cases.

The design of this wire involves introducing three bends; the first one is located distal to the second
premolar to like as the offset for the first molar, providing vertical flexibility. The second bend is located
mesial to the second premolar in a verbal direction to prevent buccal movement of the canine, while the
third is a lingual curve mesial to the bracket of the canine to minimize the trauma to the patient (Figure
19). Light intra-arch elastic (elastomeric power chain) retracts the canine part bodily and part tipping ?3.

The anchorage can be gained from the headgear in the maxillary arch and banding the second molar in
the lower arch. Nance button with or without the trans-palatal arch in the upper jaw and lingual arch in
the lower jaw may provide satisfactory anchorage.

Figure 19: Sectional nickel-titanium archwire with elastomeric chain
Advantages

Compared with other sectional techniques, soft tissue trauma is very minimal.

Patients can accept such a design because it is easy to clean.

The construction, fitting, activation, and follow-up reactivation are simple and take less chair time.
The vertical distortion of the wire in the extraction site is little or absent.

Movement of the canine root distally can be achieved with a simple technique without causing an
iatrogenic deep bite.

6. Many clinicians with different experience levels found it very effective and rapid in managing
different clinical situations without time wasted in the alignment stage.

Gl @ =

(3) Drum spring retractor

The drum retractor is designed by Darendeliler et al. @9 for individual canine retraction with one
activation using constant light force (50 gm) without an archwire. It consists of four parts: a constant force
spring with a hook principally designed and fabricated to apply 50 gm force, a drum, a spring box, and a
central pin soldered to the molar band (Figure 20). Activation is performed by pulling the end of the

spring. (T e W

Figure 20: Drum spring retractor
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Advantages

It can apply constant and continuous force.

No archwire is used with this spring.

It needs just one activation to close the extraction space.

Precise analysis of the force applied to move the canine can be performed.

Comfortable to the patient as soft tissue trauma or irritation is minimal because the point of force
application is 6 mm. apical to the canine bracket slot, which leads to less tipping at the same time.

SIS

Disadvantage
1. Uncontrolled canine rotation is predicted with the absence of the guiding archwire.
(4) Canine retraction with rare earth magnets

Daskalogiannakis and McLachlan ®” utilized the magnet forces in retracting canines by exerting a
prolonged constant force that produces effective tooth movement. They used a special retraction
assembly consisting of a vertical loop of 0.017x0.025 inch TMA wire, vestibular wire of 0.018x0.025 inch
stainless steel wire that is inserted in the auxiliary tube of the molar band, and three Parylene coated
Neodymium-Iron-Boron (Nd2FewsP) block magnets of 2x3x5 mm in size.

The vestibular wire houses two magnets, the mesial and the distal, whereas the sectional wire of the
vertical loop contains a helix between the second premolar and first molar that receives a middle magnet.
The mesial and middle magnets were in repelling mode, whereas the distal and middle were in attractive
mode. This will deliver constant force that activates the loop throughout canine retraction (Figure 21).

Figure 21: Canine retraction with rare earth magnets
Advantage
1. No reactivation of the loop is required.
Disadvantages

1. Complicated design that may irritate the cheek.
2. It needs special care and management by an expert clinician.

(5) Distraction of periodontal ligament

Liou and Huang @ utilized the concept of distraction osteogenesis to develop a method of rapid canine
retraction called dental distraction using custom made intra-oral distraction device (containing one
distraction screw, two guidance bars, and a special apparatus to activate the distractor by turning the
screw clockwise) and three bone cuts.
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Bands of 0.06x1.80 inch are seated on the canines, and the first molars and an impression are taken with
the bands in place. In the lab., the distractor is soldered to the bands of the canine and first molar on the
dental cast. The location and angulation of the distractor are adjusted according to the position of the
canine. The distractor is usually positioned as high as possible to reduce tipping (Figure 22).

The procedure of canine retraction entails extraction of the first premolar and undermining the inter-
septal bone distal to the canine by grooving two vertical cuts along the buccal and lingual sides with an
oblique one toward the base of the inter-septal bone (in order to abate its resistance) using bone bur. The
depth of these undermining grooves is determined by evaluating the thickness of the inter-septal bone
using periapical X-ray film. Then a tooth-borne, custom-made device is placed to retract the canines into
the extraction space.

The authors assumed a similarity between the process of osteogenesis in the periodontal ligament during
orthodontic tooth movement and the distraction in the mid-palatine suture during rapid palatal
expansion.

Figure 22: Canine retraction using distractor of periodontal ligament

Advantages

1. Rapid canine retraction within three weeks.
2. Minimal loss of anchorage.
3. Minimal effect on root resorption, the vitality of the pulp, and periodontal health.

Disadvantages

1. Needs a unique device for retraction.
2. Surgical intervention is required (traumatic).

Conclusions

Separate canine retraction with archwire is preferable in anterior teeth crowding and midline
discrepancy as the action of trans-septal fibers observes remarkable improvement of anterior teeth
crowding.

Various methods of canine retraction with the archwires were explained in detail regarding their
advantages and disadvantages.

T-loop is the preferred spring of all because of its characteristics.

Conflict of interest: None.
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