Case Report

Unveiling the Impacted Canine — Eyelet Chain Guide: Concepts and

Clinical Application

Abstract

Impaction of canine is frequently encountered clinical problem in orthodontics. Canine usually
erupts when two third of the root development is complete. It is considered as impacted if the
root development is completed, but unaided eruption is not expected to occur. Surgical exposure
of impacted canine and orthodontic traction to align the tooth is a major challenge in which the
management requires a multidisciplinary approach. This article presents a case of impacted canine in
a 20-year-old female patient. Impacted canine was aligned by orthodontic traction using a modified
eyelet attachment and guided eruption without repeated surgical intervention or tissue damage. In
the clinical case discussed, the bonding attachment used was a low-profile Begg bracket containing
multiple eyelets for varying the force of traction and also to apply force along the long axis of the
tooth. An ideal traction force was applied for the adequate period of time thus minimizing the side
effects. This method proved to be efficient in maintaining good periodontal and mucogingival health

and thus satisfying both esthetic and function goals.
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Introduction
Orthodontic  treatment enhances facial
esthetics and  masticatory  function.

Impacted canines often appear to be
challenging in the management and also
in achieving a good esthetic and functional
occlusion.!! The incidence of canine
impaction is the second most common next
to third molar. In general, they present an
estimated prevalence ranges from 1% to
4%.1 Most important etiologic factor is the
long path of eruption and arch length tooth
size discrepancy.’! Clinical diagnosis and
radiographic localization play an important
role in determining the access for surgical
approach and also to accurately apply
orthodontic traction forces.[*

The treatment of impacted maxillary
canines usually requires an interdisciplinary
approach. Due to the importance of canine,
its preservation is the best treatment
option to maintain functional and esthetic
integrity.®)  Orthodontic mechanics are
applied to guide the canine through the
center of the alveolus.l) Force applied
should be light and continuous (<60 g).[”
Various methods are used for bonding to the
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exposed surface of the impacted tooth, for
example, Bracket or Button but they may
lead to bond failure and repeated surgical
exposure, therefore attachment should be
of a low profile attachment to avoid break
down of overlying tissue, dehiscence or
“buttonholing.”®” To overcome all these
drawbacks, an easy and economical method
was explained in this case report which
reduces the bond failure and repeated
surgical intervention during the treatment.

Eyelet traction guide

A Begg bracket and 0.010 ligature wire
was used to construct eyelet traction
guide [Figure 1]. Considering the position
of the impacted canine from the arch wire
four to five eyelets of 1.5 mm diameter
were made. The free end of the eyelet
chain was tied to the Begg bracket. Begg
bracket is bonded to the tooth and through
the eyelet elastic threads or ligature wire is
passed and tied to the arch wire. The low
profile Begg bracket attachment avoids
tissue damage and provides excellent
adaptability and adequate bond strength.
The use of multiple eyelets avoids repeated
surgical intervention during orthodontic
traction.
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Diagnosis and Etiology

A 20-year-old female patient has been reported with a chief
compliant of protrusion of teeth and prolonged retention of
upper primary canine. On extraoral examination, the patient
had a straight profile, associated with average facial height
and a skeletal Class III relationship. She had competent
lips, and there were no obvious asymmetries in the frontal
view [Figure 2a-c]. On intraoral examination, Class III
molar relationship with retained deciduous canine on both
sides of the upper arch, right maxillary canine erupted
palatally while on the left side canine was clinically
absent. She also presented with proclined upper incisor and
upright lower incisor with negative overjet (—1 mm) and
reduced overbite [Figure 2d-h]. Functional examination
showed no clicking or crepitations or tenderness on
palpation of temporomandibular joint and the muscles of
mastication. Panoramic radiograph reveals the presence of
all permanent teeth, with impacted left maxillary canine
being buccally placed and mesially angulated along with
the presence of retained deciduous canine [Figure 2i].

Figure 1: Eyelet traction guide

Root contour and periodontal space of both the impacted
canine and the adjacent tooth were shown to be normal.
Although the etiology of impacted canine have an
iatrogenic or idiopathic origin, potential causes may
include dentoalveolar discrepancies, transverse maxillary
deficiencies, prolonged retention, or early loss of deciduous
canines or abnormal position of tooth buds.’! The case was
diagnosed as Angle’s Class III malocclusion with impacted
left permanent maxillary canine.

Treatment objective

The objectives were to correct Class III relationship, align
maxillary and mandibular arches, create space to align
the impacted left maxillary canine by surgical exposure
and orthodontic extrusion, to establish Class I canine
relationship and normal overjet and overbite.

Treatment alternative

Treatment alternatives include surgical removal of the
impacted tooth, while preserving the deciduous canine as
long as possible. After treatment tooth could be restored
with a composite buildup or removal of deciduous canine
and prosthetic replacement with a resin-bonded bridge or a
conventional bridge or an implant.

The second treatment option could be autotransplantation,
possibly followed by immediate or postponed endodontic
treatment. A disadvantage of this option is that the tooth
eventually might become ankylosed.

The third treatment option was surgical exposure followed
by the movement of the canine toward its normal position
in the dental arch. Extraction of first premolar on both sides
in the lower arch alone for correcting canine relationship,

Figure 2: Pretreatment photos. (a) Extraoral frontal. (b) Extraoral smile. (c) Extraoral profile. (d) Intraoral frontal. (e) Left lateral. (f) Right lateral. (g) Upper

occlusal. (h) Lower occlusal. (i) Pretreatment orthopantomogram
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overjet and overbite, and to maintain Class III molar
relationship.

Due to the unfavorable position of the impacted maxillary
canines, a treatment option was canine extraction, which
would greatly facilitate orthodontic mechanics. However,
because of the Class III profile, we chose the third option
of surgical exposure and orthodontic traction of impacted
canine. The prognosis of the case was considered good
considering the age of the patient and the periodontal
biotype of the patient.

Treatment progress

Considering the skeletal, dental, and soft-tissues features,
the case was planned for the extraction of retained
deciduous canine in the upper arch and to align the impacted
canine on the left side by surgical exposure and closed flap
technique. In the lower arch planned for the extraction
of first premolar on both sides to achieve Class I canine
relationship to camouflage Class III relationship.

0.022 x 0.028 MBT Prescription brackets were bonded to
upper and lower arch. Levelling and aligning with the wire
sequence of 0.014 NiTi, 0.016 x 0.022 NiTi, 0.017 x 0.025
NiTi, followed by 0.017 x 0.025 SS was placed. NiTi open
coil spring was placed to gain the space of the left upper
canine. To maintain the canine space and prevent any
inclination of the adjacent teeth, an open-coil spring was
placed onto the main archwire. After 3 months of treatment,
adequate space has been opened for the maxillary left
canine. Then, the patient was referred to the oral surgery
department for a closed exposure of upper left canine and
the eyelet chain guide was bonded to the exposed crown
surface [Figures 3 and 4] and the eyelets were passed
through the flap. The flap was repositioned into its original
position and sutured. A 0.009” ligature wire was passed
through the eyelet and tied to the arch wire to retract the
canine in a distal and occlusal direction [Figure 5]. This
ensured that the canine was retracted away from the root of
lateral incisor to avoid root resorption. Orthodontic traction
was continued for 8§ months until the canine reaches
the occlusal level. No complications were observed, and
the gingiva remained healthy. Once the canine reached, the
occlusal plane bracket was bonded and canine was aligned
into its position.

Treatment Results

Orthodontic traction was given for 8 months for the guided
eruption of canine. The canine had sufficient width of
attached gingiva without any tissue damage. Intermaxillary
elastics were used during the finishing stage to improve
the intercuspation. At the end of treatment, the impacted
maxillary left canine was positioned into proper alignment,
resulting in a pleasing smile [Figure 6a-g]. Posttreatment
orthopantomogram reveals proper root inclination of the
left maxillary canine [Figure 6h]. The total duration of the
traction was 18 months. During retention, a fixed bonded
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Figure 5: Flap is sutured and eyelet chain is tied to the arch wire with ligature

retainer from canine to canine was placed in both the
arches, and a removable wrap around retainer was given in
the upper arch.

Discussion

Impacted canines are often more challenging to manage
and achieve a successful result. A proper radiographic
localization of the position of impacted canine in relation
to adjacent tooth is necessary.! Severity of impacted
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Figure 6: Posttreatment photos. (a) Extraoral frontal. (b) Extraoral smile. (c) Extraoral profile. (d) Intraoral frontal. (e) Left lateral. (f) Right lateral. (g) Upper

occlusal. (h) Posttreatment orthopantomogram

canine in all three planes can be assessed by using the
various radiographic analysis. According to these analysis,
the prognosis is considered poor when the tip of impacted
canine was present at the mesial surface of lateral incisor
root, then the root apex of the impacted canine is above
the second premolar and the angulation of the canine to
midline is more than 31°.'! The impacted canine in the
case report would therefore be considered having an
unfavorable prognosis. Considering the other factors such
as dental and periodontal health, oral hygiene, and patient
motivation, which are more favorable; therefore, a decision
was taken to align this impacted canine orthodontically.
Fournier et al. recommended that a labially impacted
tooth should be surgically exposed without the application
of orthodontic traction in a young patient, whereas
immediate traction is almost always needed in an adult
patient.'') Before determining the appropriate intervention,
the esthetic and functional requirement, gingival
attachment, height and width of gingiva, and clinical
crown length must be carefully evaluated.'™ Important
considerations were the lack of attached gingiva around the
erupting canine which can lead to inflammation and other
periodontal consequences during orthodontic traction. For
this reason, a closed flap technique is preferred, thereby
ensuring adequate gingival tissue around the canine.!'”
Secondly, bonding a proper attachment to the canine is
also important, since bond failure may leads to unwanted
necessity of another surgery and periodontal injury during
traction.

In the clinical case discussed, an alternative method was
applied. Bonding attachment used was a low-profile Begg
bracket which is easily available, and there was no need for
repeated surgical intervention since there was a multiple
eyelets for varying the force of traction and also allows
force to be applied along the long axis of the tooth.’! The
canine traction was initially in the distal direction to avoid
contact with roots of lateral incisor and later changed
towards the occlusal and buccal direction for more
favorable alignment [Figure 5]. An ideal traction force was
applied for adequate period of time thus minimizing the
side effects. It also promotes good hygiene at the exposed
site, thereby minimizing the risk of gingival inflammation.
Continuous traction force was given by adjusting the
ligature tie at different level of eyelet chain. Adequate
width of attached gingiva was achieved, and a good
intercuspation was also observed [Figure 6a-g]. Posterior
disocclusion was seen during protrusive movements with
incisal guidance and the presence of canine guidance during
lateral excursive movements without any interference.

Conclusion

Accurate diagnosis, careful localization of the position,
selection of surgical approach, precise bonding attachment,
direction of force application, and conservative management
of the soft tissues are the important factors for the
successful management of impacted canines. Eyelet chain
guide is an easy and economically inexpensive method of
attachment to give orthodontic traction to impacted tooth
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without repeated surgical intervention or tissue damage. It
can be easily made at chair side without any high inventory
cost and also comfortable to the patient.
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