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Rapid canine retraction 
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Introduction: Rapid canine retraction through distraction of the periodontal ligament 
is a tooth movement technique that allows space closure of first premolar extraction 
space within a period of two to three weeks while providing significant reduction in orth-
odontic treatment time. Objective: To propose changes in the original surgical technique 
and in the placement of distractors. Conclusions: Rapid canine retraction is a technique 
that provides significant reduction in orthodontic treatment time. Changes in the surgi-
cal technique provided greater speed and safety in surgery. As a minimum benefit, when 
positioned palatally, distractors helped to preserve the buccal bone plate and prevented 
canine proclination.
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introduction
Distraction osteogenesis is a process whereby 

new bone is grown by mechanically stretching a 
pre-existing bone tissue. It was made popular in 
studies by Ilizarov,6 who showed in hundreds of pa-
tients that new bone could be formed after surgical 
corticotomy followed by distraction osteogenesis.

In 1998, Liou and Huang11 introduced the 
concept of distraction osteogenesis in tooth move-
ment. These authors noted that the process of 
periodontal ligament osteogenesis during tooth 

movement induced by orthodontic forces is simi-
lar to that of the midpalatal suture during rapid 
palatal expansion performed for crossbite correc-
tion. The key difference is in the amount of move-
ment. While in orthodontic tooth movement the 
teeth move at a rate of approximately 1 mm per 
month,14,15 in rapid palatal expansion the suture is 
separated by 1 mm per day. Thus, the authors de-
vised a way to stretch the periodontal ligament at 
the same speed as the midpalatal suture to enable 
rapid canine movement in patients who required 
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first premolar extraction. This technique has been 
named dental distraction (DD).

In 2002, Kisnisci et al8 introduced another 
technique for rapid canine retraction. In this 
approach, known as dentoalveolar distraction 
(DAD), the segment that contains the canine is 
transported as a bone block. It differs from the 
technique advanced by Liou and Huang11 to 
the extent that the periodontal ligament is not 
stretched. They performed a bone separation 
from the bone block containing the canine using 
corticotomies to allow the tooth to move along 
with the bone that surrounds it through a distrac-
tion osteogenesis process.

Regardless of the technique, Rapid Canine 
Retraction (RCR) has proven well suited for 
the following clinical situations: Severe crowd-
ing, Class II Division 1 malocclusions, bialveolar 
protrusion, root shortening and malformation, as 
well as in patients presenting with periodontal 
problems.2,3,7,8,11,16 These indications are justi-
fied by the fact that, since tooth movement is 
accomplished very quickly, with the canine be-
ing completely distalized in about two to three 
weeks without anchorage loss, the remaining 
space can be used for the rapid resolution of 
crowding. During conventional orthodontic 
movement, the process of root resorption only 
begins two or three weeks after the application 
of a given force, and may continue for as long as 
this force continues to be delivered.9,11,15 More-
over, since RCR allows canines to complete all 
distal movement while the remaining teeth are 
still stationary,4 both the mesial movement of 
molars, i.e., loss of anchorage, and root resorp-
tion either have not yet taken place or are still 
just beginning.7,8,11,12,13,16,17  This benefits those 
patients who require premolar extractions and 
present with major periodontal issues. 

RCR features the following key advantages: A 
significant reduction in treatment time from 6 to 9 
months, elimination of intra or extraoral anchorage 
during the procedure, which ensures nearly com-

plete anchorage preservation, added to the fact that 
it does not damage the periodontium, nor does it 
affect pulp vitality.2,3,8,10,11,16,17,18 Disadvantages in-
clude the need for a specific surgical procedure and 
a supervised activation protocol, in addition to dif-
ficulties in fabricating distractors using Hyrax-type 
expanders, as devices suitable for this purpose are 
not yet available on the domestic market.

The aim of this study was to suggest changes to 
the surgical technique and the placement of dis-
tractors used in RCR, and demonstrate through 
clinical cases the reduction in treatment time af-
forded by this new tooth movement protocol.

DISTRACTOR FABRICATION 
The distractor has been fabricated in the man-

ner described by Faber2 from a conventional Hy-
rax expander. The latter should be opened accord-
ing to the number of millimeters that one wishes 
the canines to distalize, plus at least 2 mm. Prefer-
ably, a 13 mm screw should be used, which due 
to its greater length provides greater stability after 
opening. A longitudinal section is performed elim-
inating one of the rods of the Hyrax and the sharp 
edges are then rounded off (Fig 1). Proper polish-
ing is required to ensure greater patient comfort.

Bands are fabricated for the canines and first 
molars, and a transfer impression is made to allow 
the welding of the distractor to the bands once 
these have been positioned on the working model. 
The original arrow on the screw should be point-
ing towards occlusal to facilitate activation and 
prevent forces from moving the distractor during 
the activation process. Thus, as activations will be 
made in the opposite direction of the arrow, it de-
creases the likelihood that the device be displaced. 

After verifying that the distractor is properly 
installed, but before cementing it, it is important 
that the screw be once again completely closed 
and opened. To this end, an anti rust spray for use 
on screws is applied (White Lub® - Sema Produ-
tos Químicos/ Mogi of Cruzes/ SP/ Brazil). This 
procedure removes any residues that may have 
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become attached to the screw thread during the 
manufacturing process, and that might compro-
mise device operation. After this, it is washed 
with detergent and a brush, and sterilized be-
fore cementation.

ORIGINAL SURGICAL TECHNIQUE
During surgery, as originally described by Liou 

and Huang11 in 1998, the first step to be per-
formed is premolar extraction (Fig 2A). Then the 
premolar alveoli are deepened with a round bur 
until the entire length of the canine is exceeded 
by about 2 mm (Fig 2B). The interdental septum 

located distal to the canine is then stripped till it 
is thin and fragile (Figs 2C and D).

The next step consists in performing corticoto-
mies (grooves) in the interdental bone septum dis-
tal to the canine with a #701 bur (KG Sorensen/
Cotia/SP/Brazil). Initially, two vertical grooves 
are made, one at the buccal edge and one in the 
palatine bone on the alveolar wall (Fig 3A). These 
corticotomies are then interconnected by a third 
(horizontal) corticotomy at its base, performed 
through intra-alveolar access (Fig 3B). Once the 
structure of the interdental septum is thus weak-
ened, it facilitates canine movement (Fig 3C).

Figure 1 - Distractor fabrication: Original Hyrax screw (A), removal of one rod (B), and opening with edges which were rounded (C).

Figure 3 - Buccal and palatal vertical corticotomies (A); performance of horizontal corticotomy through intra-alveolar access (B) and occlusal view of 
prepared alveolus and three corticotomies (C).

Figure 2 - Premolar extraction (A), tooth socket deepening (B) and reduction of interdental septum thickness (C, D).



A B C

Rapid canine retraction 

Dental Press J Orthod 142 2011 Jan-Feb;16(1):139-57

MODIFIED SURGICAL TECHNIQUE FOR THE 
UPPER ARCH

After it was observed, in some cases, that 
the maxillary sinus was too close to the roots 
of premolars and canines, a slight modification 
in the surgical technique was proposed in 2007. 
Through an opening made in the buccal bone 
plate above the apex of the first premolar the 
sinus membrane was lifted to avoid the risk of 
injuries to this structure.16 

After noting the ease of access in performing 
the buccal access, and considering the existence 
of bone fenestrations in the premolar region due 
to the thinness of the buccal bone plate in this 
region, this modification was incorporated in or-
der to minimize the risk of injury to the root of 
the canine. This risk is due to technical difficulties 
involved in performing a horizontal corticotomy 
(above the apex of the canine) by intra-alveolar 
access in the upper arch (Fig 4).

After premolar extraction, before starting to 
deepen the alveolus, a 1.5 cm crescent-shaped 
incision is made in the alveolar mucosa above 
the root of the first premolar. By removing the 
periosteum the buccal bone plate is exposed. 
Normally, one finds an extremely thin cortex 
with some fenestrations already present at the 
extraction site, which facilitates the opening of 
a bone chamber (Fig 5A). From this opening, 
one can directly observe the deepening of the 
socket, as described above (Fig 5B). By increas-
ing this opening in the apical direction, one can 
also accomplish through it, under direct vision, 

a horizontal corticotomy above the apex of the 
canine without risks (Fig 5C). 

This modification imparts increased speed 
and security to the surgery, although it does not 
completely eliminate the need for transoperative 
radiographs to verify that the alveolus is properly 
deepened above the apex of the canine. Such ra-
diographs (Fig 6) are essential to ensure freedom 
from bone interference in the apical third. Should 
this not occur, regardless of the technique, the ca-
nine will not undergo bodily movement and will 
simply incline distally (Fig 7), which will cause 
the procedure to fail. 

Figure 4 - Lateral view indicating difficulty in performing horizontal cor-
ticotomy via intra-alveolar access.

Figure 5 - Buccal access (A), direct visualization of deepening procedure (B) and horizontal corticotomy performed through buccal access (C).
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Figure 6 - Transoperative x-ray showing deepening of the tooth socket 
above canine apex.

Figure 7 - Panoramic x-ray indicating steep canine inclination after 
RCR due to difficulty in surgical technique. 

ACTIVATION PROTOCOL
Distractor activation can be initiated immedi-

ately after surgery or after a latency period of up 
to seven days. The literature is not conclusive in 
this respect.1,2,3,7,8,11,16,17 The authors of this article 
have used this latency period in cases where the 
procedure was more invasive with considerable 
tissue manipulation. 

Activations are always performed at the rate 
of 0.75 mm per day (three turns on the screw) at 
once, or divided into three activations of 0.25 mm 
during the day, for patient comfort.2,16 The pro-
cess is painless and patients only report discom-
fort or pressure that dissipates within minutes.

BIOMECHANICAL CONSIDERATIONS
Although no specific work in the literature has 

ever evaluated the biomechanics of canine move-
ment using this technique some important obser-
vations can be made based on the evaluation of 
cases treated by the authors. 

According to the original work by Liou and 
Huang11, which was confirmed by other au-
thors,1,2,8,13,17,18 canines experience an average in-
clination of 15 to 20 degrees during distalization. 
This can be confirmed both in panoramic radio-
graphs (Fig 8), and in Cone-Beam CT (Fig 9). This 
inclination, which decreases root apex movement, 
and therefore decreases neurovascular bundle 

stretching may explain why no endodontic com-
plications arise when using this technique.

In the vertical plane a significant extrusion of 
canines during retraction was clinically observed 
(Fig 10). To avoid inadvertent trauma until it is 
safe to perform a suitable leveling of the canines, 
it is necessary in some cases to temporarily raise 
the bite using glass ionomer cement (GIC) on 
molars during the procedure.

In the transverse plane, with the use of distrac-
tors placed through buccal access, distal rotation 
was observed, as well as canine proclination. This 
displacement simulates canine movement when 
using a segmented arch (“T” loop) for distalization 
in conventional orthodontic mechanics, without 
adequate control. Although RCR requires the use 
of a rigid device (distractor), and despite the exis-
tence of a tunnel formed by the buccal and palatal 
bone plates, since the distractor is positioned too 
buccally relative to the center of resistance of the 
canine, it depicts a movement with distal rotation 
and buccal inclination. In the upper arch, as shown 
in the occlusal photographs, the main side effect 
was buccal inclination, and the amount of inclina-
tion was directly related to the initial position of 
canines in the transverse plane, i.e., the more buc-
cal, the greater the final inclination (Fig 11). 

In the lower arch, the main side effect was 
distal rotation (Fig 12). Buccal inclination also 
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Figure 8 - Initial (A) and post-RCR (B) panoramic x-rays in upper arch showing change in axial inclination of canines.

Figure 9 - Panoramic CBCT sections showing change in axial inclination of canines. Before (A) and after (B) RCR.

Figure 10 - Initial (A) and post-RCR (B) models showing significant retraction and extrusion of canines. 

occurred, albeit with lower magnitude and varia-
tion. The fact that the initial axial inclination was 
more vertical in the lower canines, and the buc-
cal bone plate thicker, may be explained by this 
difference between upper and lower canines. No 
effects of this procedure were noted on molars.

CHANGES IN Distractor
In order to avoid proclination of the maxil-

lary canines during RCR in cases where canines 
are well positioned in the buccopalatal direction, 
or else to move them into the alveolar process 
in cases where they are initially proclined, some 

292 (68) degrees 70 (290) degrees
275 (85) degrees 84 (276) degrees
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changes were proposed in the manner in which 
distractors are fabricated and placed as a measure 
to prevent buccal inclination of the canines and 
thus preserve the thin buccal bone plate:

1) Palatal distractor: Made from a Hyrax screw 
without any clipping. Just turning it 90 degrees 
allows it to be used for retraction (Fig 13). Rec-
ommended for cases where the two canines are 
initially proclined as it enables moving both teeth 
into the alveolar process.

2) Asymmetrical palatal distractor: Similar 
to above, but with the addition of a slight turn 
when placing the device. Recommended for cas-
es where one canine is proclined and the other 
well positioned (Fig 14).

3) Unilateral palatal distractor: Identical to the 
device advocated by Faber2 and described above, 
but positioned via the palate. Suitable for canines 
in any position when the goal is to prevent buccal 
inclination (Fig 15).

These changes were designed to be a part of 
the RCR learning curve. Palatal distractors 1 and 
2 feature the advantage of being easy to fabri-
cate while eliminating the need for trimmings 
and adjustments, since these devices are nothing 
but Hyrax screws used in the sagittal direction. 
However, the cementation process is delicate be-
cause of differences between the positions of the 
canines and molars (mesial and buccal axial incli-
nations of canines) and if any interference occurs 

Figure 11 - Occlusal photos of movement of maxillary canines in two different cases, showing procli-
nation. Before (A and B) and after (C and D) RCR.

Figure 12 - Occlusal photos before (A) and after (B) RCR in lower arch, showing canine rotation. 
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Figure 13 - Occlusal photograph of palatal distractor. Black lines indi-
cate canine movement path.

Figure 15 - Occlusal photograph of unilateral palatal distractor.

Figure 14 - Occlusal photograph of asymmetric palatal distractor. 
Green lines indicate canine movement path.

in canine movement linked to difficulties in the 
surgical procedure of deepening the tooth sock-
et, simultaneous movement of the right and left 
canines will be impaired. The unilateral palatal 
distractor was launched recently and has proved 
to be a good choice as it allows good control in 
the transverse plane while maintaining each side 
independent from each other.

In the lower arch, given the difficulty in us-
ing distractor lingually, distractors have been used 
buccally. To avoid the rotation observed during 
canine movement, one usually seeks to weld the 
distractor as far toward the distal side of the ca-
nines as possible, thus minimizing the occurrence 
of rotation (Fig 16).

USE OF CONE-BEAM COMPUTED 
TOMOGRAPHY

CT has proven to be an important ally in the 
study of RCR. It allows for the proper planning 
of surgical time as it becomes possible to accu-
rately determine how much the alveolus needs to 
be deepened in order to completely eliminate any 
interference with canine movement (Fig 17).

In conjunction with the buccal access pro-
posed in the modified surgical technique, in 
some cases CT avoids the need for transoperative 
radiographs, thereby rendering the surgical pro-
cedure much faster and safer. It also provides an 
assessment of sinus and nasal floor proximity (Fig 
18), enabling professionals to determine in ad-
vance the maximum drill length to be employed 
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Figure 16 - Lateral (A) and occlusal (B) photographs showing RCR prior to welding distractor to distal side of canine band. Occlusal photograph taken 
immediately after RCR showing good canine rotation control (C). 

Figure 17 - Sagittal CT section for canine measurement. Figure 18 - Parasagittal CT scans indicating proximity of maxillary ca-
nine root to right maxillary sinus (RMS). 

in the deepening procedure. Based on the stan-
dardization of the scans and measurements, CT 
allows a precise comparison between before and 
after RCR, in addition to serving as a valuable 
tool for result assessment.

CLINICAL CASES
Case 1

The female patient was 20 years and 11 
months old and presented for orthodontic treat-
ment in March 2008 with a chief complaint of 
“chin forward and crooked teeth.” The patient 
had consulted an oral and maxillofacial sur-
geon and was aware of her facial involvement. 
However, she expressed her desire to undergo 

orthognathic surgery as soon as possible, pref-
erably before the end of the year. The initial 
photographs (Fig 19) showed a concave profile 
with absence of significant asymmetries. On in-
traoral examination (Fig 20) an Angle Class III 
molar relationship was observed, with crossbite 
and anterior open bite, anterosuperior crowd-
ing with incisor proclination and lack of space 
for the lateral incisors. 

In addition to the standard orthodontic re-
cords, a Cone-Beam CT scan was requested for 
evaluating structures, planning surgery and com-
paring results (Fig 21).

The proposed treatment consisted of extrac-
tion of maxillary first premolars (14 and 24) and 
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Figure 19 - Extraoral photographs.

Figure 20 - Intraoral photographs.

Figure 21 - Initial sagittal CT sections.

rapid canine retraction to reduce treatment time 
during ortho-surgical preparation.

A symmetrical palatal distractor was mount-
ed due to the initial buccal position of both ca-
nines and surgery was performed to prepare for 
RCR (Fig 22).

After RCR (15 days), a nylon tread was bonded 
through buccal access to allow distractor removal 
and a new CT scan (Fig 23). Canine stabilization 
is essential, and even after bonding the orthodon-
tic appliance it is customary to keep the archwire 
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in position for a few more days to ensure proper 
bonding and thus prevent brackets from debond-
ing. After removal of the stabilization archwire, 
the canine is kept in position with bilateral molar-
to-canine laceback.

Comparison of CT scans before and after RCR 
shows adequate biomechanical control in the 
transverse plane due to the palatal distractor, with 
total preservation of the buccal bone plate (Fig 24).

Preparation for orthognathic surgery was 
completed in 7 months, having eliminated all 
dental compensations, according to initial plan-

ning, using heat-activated nickel titanium (NiTi) 
0.014-in and 0.014x0.025-in archwires, TMA 
0.017x0.025-in and stainless steel 0.017x0.025-
in and 0.019x0.025-in archwires (Fig 25). 

Treatment was fully completed in 16 months 
and all proposed goals were achieved (Fig 26). 
The use of RCR enabled rapid alignment and 
leveling of the upper arch, significantly reduc-
ing the duration of orthodontic preparation for 
surgery, and therefore eliminating the aesthetic 
discomfort that typically accompanies this type 
of treatment before primary surgery. 

Figure 22 - Occlusal photographs of deepening and corticotomies used in surgical technique.

Figure 23 - Intraoral photographs after RCR (15 days) with stabilization archwire. Note the canine 
extrusion and good anchorage control.
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Figure 24 - Standardized axial sections of cervical and apical canine regions before (A) and after (B) RCR showing canine movement into alveolar process.

Figure 25 - Intra and extraoral preoperative photographs.

Axial Cervical (initial) Axial Cervical (final)Axial Apical (initial) Axial Apical (final)
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Figure 26 - Final photographs. Total treatment time was 16 months.

Case 2
A 20 years and 11 months old male pa-

tient presented for orthodontic treatment with 
a chief complaint of “teeth sticking out.” The 
initial photographs (Fig 27) showed a convex 
profile with absence of significant asymmetries, 
and deficient mandible. On intraoral examina-
tion, Angle Class II molar relationship was not-
ed, in addition to anterior open bite, increased 
overjet (18 mm), anterosuperior crowding with 
excessive incisor proclination and mild man-
dibular crowding. 

Initial planning comprised orthodontic prepa-
ration for orthognathic surgery in view of the 
mandibular deficiency and poor menton-cervical 
line. In light of the patient’s refusal to undergo 
surgery, a Class II orthodontic camouflage seemed 
the best choice, with retroclination of upper inci-
sors after extraction of first premolars, total an-
chorage control, and interproximal stripping in 
the lower arch. RCR was thus performed given 
the outstanding anchorage control afforded by 

this technique, in addition to a significant reduc-
tion in treatment time. A Cone-Beam CT scan 
was performed as in the previous case.

First premolars were extracted and RCR prep-
aration performed using the conventional tech-
nique with the aid of the CT scan. An asymmetric 
palatal distractor was employed due to the initial 
positioning of the canines (Fig 28). 

The intraoral photographs demonstrated com-
plete anchorage control without the aid of any 
other resources (Fig 29), and the scans revealed 
canine movement and a well preserved buccal 
bone plate (Fig 30).

For alignment and leveling the same se-
quence of archwires described in the previous 
case was used. Maxillary incisor retraction was 
performed with the help of a temporary an-
chorage device (TAD). Interproximal stripping 
was performed in the lower arch (Fig 31). The 
patient was advised to undergo advancement 
genioplasty to improve his profile but reported 
being satisfied with the result. 
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Figure 27 - Initial photographs.

Figure 28 - Occlusal views of RCR immediately after surgery (A) and after seven days of activation (B).
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Figure 29 - Intraoral photographs immediately after RRC, showing orthodontic appliance for alignment, and mini-implants for incisor retraction.

Figure 30 - CT axial sections of apical and cervical regions. Initial (A) and post-RCR (B) sections showing canine movement with preservation of buccal 
bone plate.

Figure 31 - Final photographs. Total treatment time was 14 months.

Axial Cervical (initial) Axial Cervical (final)Axial Apical (initial) Axial Apical (final)
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Figure 32 - Initial photographs.

Case 3 
The patient, a 45 years and 11 months old 

male, presented for orthodontic treatment with a 
chief complaint of “crooked teeth, especially those 
two upper ones, which are sticking out,” referred 
by the periodontics department. The initial pho-
tographs (Fig 32) showed a convex profile with 
absence of significant asymmetries. On intraoral 
examination, there was a complete canine Class II 
relationship, severe anterosuperior crowding and 
moderate crowding in the lower arch. Significant 
periodontal compromise was also noted, which 
was confirmed by the coronal view provided by 

the panoramic CT scan (Fig 33). 
Due to the bone loss observed in the periodon-

tal and radiographic examination of the patient he 
had already been refused treatment by two oth-
er professionals. Taking into account the clinical 
situation, and in agreement with the periodon-
tist and the patient, a commitment was reached 
whereby treatment would include extraction of 
first premolars with total anchorage control to al-
low alignment of the upper arch and of tooth 34 
in the mandibular arch. The orthodontic set-up 
(Fig 34) demonstrated that such planning would 
generate less than ideal final relationships, but the 
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Figure 33 - Coronal panoramic view obtained from initial CT scan. 

patient would benefit from improved aesthetics 
and function, with improved control of his peri-
odontal condition. RCR was the method of choice 
to move the maxillary canines as it ensured an-
chorage control and created sufficient space as to 
enable quick incisor alignment without delivering 
any forces to the remaining teeth.

A unilateral palatal distractor was inserted and 
surgery performed on one side at a time at the 
patient’s request (Fig 35).

After the same procedure had been performed 
on both sides a fixed self-ligating orthodontic ap-
pliance was set up and a heat-activated 0.012-in 

NiTi archwire was inserted to enable alignment of 
the incisors in the space created by rapid canine 
distalization (Fig 36).

Just 60 days after the appliance was set up 
the incisors were in a favorable position (Fig 
37). It should be emphasized that this rapid 
incisor movement to occupy the canine space 
is mainly due to the existence of incompletely 
mineralized bone tissue,2,7,11,12,16,17 i.e., the me-
sial periodontal ligament of the canine, which 
in response to having been distended, is on the 
process of osteogenesis as originally described 
by Liou and Huang.11 

Figure 34 - Photos of orthodontic set-up.
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Figure 37 - Intraoral photographs 60 days after RCR. 

Figure 35 - Occlusal view of palatal distractor on left side, immediately 
after surgery by modified technique. 

Figure 36 - Extraoral photographs after RCR. Note that canines are still stabilized with archwire that 
allowed distractor removal.
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FINAL CONSIDERATIONS
Rapid Canine Retraction (RCR) is a technique 

that provides significant reduction in orthodontic 
treatment time. The use of Cone-Beam Computed 
Tomography (CBCT) significantly facilitates sur-
gery, and in conjunction with buccal access, renders 
the procedure faster and safer. When positioned 
through palatal access, distracters are biomechani-

cally more effective than through buccal access. 
At the very least, the use of distractors helped to 
preserve the buccal bone plate. Despite the differ-
ent clinical possibilities afforded by this technique, 
in the authors’ opinion the greatest beneficiaries of 
this treatment protocol are ortho-surgical prepara-
tion, patients with severe anterior crowding and 
patients with periodontal involvement. 
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