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Abstract: Maxillary canines are the most commonly impacted teeth following third molars. Considered as the
cornerstone of the dental arch, appropriate treatment of these impacted canines should be applied in order to maintain
the function and esthetic integrity. Labially impacted canines are not uncommon in Asian countries, and it is often
challenging to manage them without the esthetic or periodontal consequences. The apical positioned flap (APF) is one of
the periodontal procedures that has been proposed to expose labially impacted canines. The APF technique can provide
adequate attached gingiva, good visibility and faster canine retraction during orthodontic treatment; however, it is
technique-sensitive. Therefore, in this article, two cases of labially impacted maxillary canines treated with an APF and
orthodontic treatment are presented, and the keys to successful treatment outcomes in periodontal perspectives are

discussed.

Keywords: Apically positioned flap, CBCT, Labially impacted canine.

INTRODUCTION

The spatial positions of the maxillary canines and
incisors in relation to each other and to the mandibular
anterior teeth play a critical role in harmonious
occlusion and masticatory function [1]. The anatomy of
the maxillary anterior teeth and their relationship to the
surrounding soft tissue also determine the micro- and
macro-esthetics of the face [2]. The canine is
considered as the cornerstone of the dental arch. It is
particularly important in providing mutually protected
occlusion during lateral excursions and function of
temporomandibular joint complex [3].

Maxillary canines are the most commonly impacted
teeth following third molars, with a prevalence of about
1 to 5% of the population [4-7]. The incidence of
impacted maxillary canines has been reported to be
higher at the palatal aspect. Epidemiological studies
have found more palatally impacted canines in
European population and more labial impaction in
Asian countries [8, 9].

Early diagnosis and treatment of an impacted
canine avoid the potential risk of incisor roots
resorption [10]. Generally, the maxillary canines erupt
at the age of 10.8 — 11.6 years [11]. Seventy percent of
the children clinically have buccally palpable maxillary
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canines at the age of 10 and the number increases to
95% at the age of 11 [12]. When the canine bulge is
not palpable, radiographic images are indicated to
determine a possible ectopic eruption of the canine.
Most patients who have had a dental examination at 9-
11 years of age by a general dentist do not have proper
evaluation and documentation of the maxillary canine.
Due to this oversight, a delay occurs in the diagnosis of
impacted maxillary canines and a higher incidence of
root resorption of adjacent teeth (13%) [13]. In order to
prevent delayed diagnoses of impacted canines, a
referral to the orthodontists should be considered if
clinical signs of canine impaction are present. The
American Academy of Periodontology (AAP) suggests
that CBCT may be useful in the management of the
patient who presents with impacted teeth requiring
surgical exposure. Compared to two-dimensional (2D)
radiographs, cone-beam computed tomography
(CBCT) is superior in locating the position of ectopic
canines, assessing their inclination in relation to the
adjacent teeth, and evaluating the root conditions of
adjacent teeth [14, 15]. Haney et al. [16] concluded that
CBCT imaging can produce different diagnoses and
treatment plans, compared to diagnosis based upon 2D
radiographs. CBCT imaging is essential for a proper
diagnosis and treatment plan involving a canine
exposure and tooth movement.

Early interceptive treatment to prevent maxillary canine
impaction can be successful if the etiologic factors are
addressed and corrected [17, 18]. When the canine
dose not response after addressing the etiologic
factors, surgical exposure of the impacted canine
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should be considered in conjunction with orthodontic
treatment to retract it into the arch in order to preserve
the function and esthetic integrity. In order to expose a
labially impacted maxillary canine, there are three well-
accepted methods that have been proposed:
gingivectomy, apical positioned flap (APF), and closed-
eruption (CE) technique [4]. Gingivectomy is only
indicated when the crown of the impacted canine is
coronal to the mucogingival junction without any bone
coverage of the crown and an adequate amount of
keratinized gingiva can be predicted after soft tissue
excision [19]. In most cases, either the APF or the CE
technique has been selected based upon the clinician’s
preference [20-22].

The apical positioned flap is a technique-sensitive
periodontal surgical procedure which requires thorough

knowledge of periodontal anatomy, tissue response,
and precise execution in periodontal plastic surgery.
The purpose of this article is to (1) present two cases of
labially impacted maxillary canines treated with an APF
and orthodontic treatment, and (2) discuss the keys to
successful outcomes in periodontal perspectives.

CASE 1

A healthy Caucasian male aged 13 years 10
months presented with the chief complaint, “My left
canine is stuck and there is a small gap between my
front teeth.” (Figure 1a and b). He had unilateral Angle
Class Il molar on the left and Class | on the right molar
relationships with a maxillary diastema. His maxillary
midline coincided with his facial and mandibular
midlines while the overjet and overbite were 3 mm. The

Figure 1: a) and b) initial intraoral photographs, ¢) panoramic radiograph in the initial visit, d) CBCT 3D reconstruction image, e)
pre-surgery after space management, f) the flap design with intrasulcular and vertical-releasing incisions, g) the reflection of
partial-thickness flap, h) the completion of bone removal, i) placement of flap margin over the CEJ and cover 2 to 3mm apical of
crown, j) mucoperiosteal sutures, k) canine retraction after a week of the exposure, and I) post-orthodontic treatment.
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maxillary arch had a space between the maxillary left
lateral incisor and first premolar, and the mandible had
excessive spaces. Initial panoramic radiograph showed
a maxillary diastema and an impacted canine on the
left (Figure 1c¢). All of the third molars were developing.
CBCT imaging was taken to evaluate the location of
the canine, the size of follicle, the relationship between
the canine and lateral incisor, and the condition of the
root on the left lateral incisor (Figure 1d). The left
canine impaction was confirmed, the follicle size was
minimum, the lateral root resorption was not detected,
and there was a sufficient distance between the lateral
incisor and the canine. In this case, the etiology was
arch length discrepancy, and there was minimum risk
of damage to surrounding structures. The priority was
space management to create enough room for the left
canine retraction rather than the canine exposure. As a
first step, it is critical to evaluate the urgency to expose
the impacted canine. In general, the proper sequence
is preparing adequate space to accommodate the
canine into the arch followed by the canine exposure.

After placing a fixed appliance, leveling and aligning
was begun and adequate space for accommodating
the canine into the maxillary arch was prepared
(Figures 1e).

Since there was a sufficient amount of keratinized
gingiva at the maxillary left canine area, a crestal
incision and two vertical-releasing incisions were made
under local anesthesia (Figures 1f). A split-thickness
flap was elevated with maintaining the same gingival
dimensions as the adjacent teeth and all muscle
insertions were eliminated in order to facilitate its apical
reposition (Figures 1g). The underlying connective
tissue was removed from the labial surface of the bone.
Special care was taken not to damage the enamel
during the time of using rotary instruments, especially
addressing the canine impaction with small or no
follicle (Figures 1h). It must be emphasized that bone
reduction should not be performed beyond the CEJ.
Damaging periodontal ligaments or cementum may
result in partial ankylosis, external root resorption, or
attachment loss. It is essential that the flap be placed 2
to 3 mm over the CEJ (Figures 1i). We recommend
placing the flap more coronally in order to prevent
excessive apical migration or gingival recession during
or after orthodontic treatment. Patients should be
informed that gingivectomy may be required at the end
of the treatment. Mucoperiosteal sutures with 4-0
chromic gut were placed at the mesial and distal area
of the tooth to stabilize the flap, and the periodontal
dressing was placed on the surgical site (Figure 1j).
The dressing was removed after a week and tooth

movement was begun immediately (Figure 1k). The
total treatment time was 24 months to complete this
case (Figure 11).

CASE 2

A 12-year-6-month old Caucasian male presented
with the chief complaint of delayed eruption of the
maxillary canines (Figure 2a and b). Additionally, he
complained about the gaps between his teeth. His
medical history was noncontributory, and his oral
hygiene was fair. On intraoral examination he had a
bilateral Angle Class Il molar relationships with a
maxillary diastema, missing lateral incisors. His
maxillary midline coincided with his face, and
mandibular midline deviated 2 mm toward the right.
The overjet and overbite were 1.5 mm and 4 mm,
respectively. The maxilla and mandible had excessive
spaces. Initial panoramic radiograph showed bilaterally
impacted canines, congenitally missing lateral incisors,
and partial development of all third molars (Figure 2c).
In order to evaluate the location of the canines, the
relationship between the canines and central incisors,
and the condition of the roots on the incisors, CBCT
imaging was taken (Figure 2d). Horizontal canine
impaction was confirmed, and the root resorption of
central incisors were observed. The patient was
diagnosed as low mandibular plane angle, skeletal
Class I, bilaterally Angle Class Il div 2, congenitally
missing maxillary lateral incisors, horizontal labially
impacted canines, and deep bite.

His father requested no implants and restorations.
After discussion with the patient and his parents,
surgical canine exposures and canine substitution with
minimum crown recontouring were included in the
treatment plan.

Due to the active canine eruption, active root
resorption of central incisors, and large follicles, canine
exposures were urgent and performed under local
anesthesia (2% lidocaine with epinephrine, 1: 100,000)
immediately after bonding brackets. In order to
preserve the maximum amount of keratinized gingiva,
an intrasulcular incision was employed around the
deciduous canine, and two vertical-releasing incisions
that extended into the alveolar mucosa were made
(Figures 2e and f). A split-thickness flap was carefully
elevated while maintaining the same dentogingival
dimensions as the adjacent teeth and all muscle
insertions were eliminated in order to facilitate its apical
displacement (Figures 2g). The underlying connective
tissue was removed from the labial aspect of the tooth,
covering bone around the crown was removed, and the
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Figure 2: a) and b) initial intraoral photographs, ¢) panoramic radiograph, d) CBCT 3D reconstruction image, e) pre-surgery
incision design right after orthodontic appliance was placed, f) intrasulcular and vertical-releasing incisions, g) the reflection of
partial-thickness flap, h) the completion of bone removal, i) mucoperiosteal sutures, j) canine retraction with a swinging gate
after a week of the exposure, k) pre-orthodontic treatment, and 1) post-orthodontic treatment.

canine was exposed (Figures 1h). The flap was placed
more coronal to the CEJ in order to establish proper
dentogingival complex and accept some apical
migration of the marginal tissue during the canine
retraction (Figures 2i). Mucoperiosteal sutures with 4-0
chromic gut were placed at the mesial and distal area
of the tooth to stabilize the flap, and the periodontal
dressing was placed to secure the flap. The dressing
was removed after a week and tooth movement was
begun immediately (Figure 2j). The total treatment time
was 37 months. Due to his father's requests,

equilibration of the labial and palatal crown surfaces of
the canines was minimal. Irregular gingival architecture
which includes intrusion of central incisors and first
premolars, and extrusion of the canines was not
addressed. Figures 2k and | showed pre- and post-
orthodontic treatment.

DISCUSSION

The etiology of a labially impacted canine may be
divided into 3 categories; pathology (supernumerary
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teeth, cysts or tumors), trauma (history of dentoalveolar
trauma), and arch length deficiency (transverse
deficiency, mesial migration of posterior teeth). When
pathological conditions or history of trauma are not
present, labial canine impaction is mostly associated
with transverse (dental and skeletal) deficiency [23].

Labially impacted maxillary canine is often
challenging to manage without the occurrence of
adverse esthetic or periodontal problems. The
treatment outcome will be compromised once uneven
gingival margin, inadequate attached or keratinized
gingiva, scar formation, and periodontal attachment
loss occur after healing [22]. Providing adequate width
and thickness of keratinized gingiva around the canine
is key to successfully maintain a healthy periodontal
apparatus in the long-term. The APF and the CE
techniques are the two most common surgical
procedures to treat labially impacted canines. The CE
has been believed to provide the best esthetic and
periodontal results in cases where the impaction is
significantly apical to the mucogingival junction or deep
in the alveolar bone [22-24]. The disadvantages to this
technique are the difficulty of controlling the direction of
canine retraction, unexpected gold-chain
disengagement from the crown surface during the
orthodontic treatment, and longer treatment time, which
might cause failure of tooth retraction and root
resorption on the adjacent teeth.

The APF technique is a commonly used surgical
technique in periodontal surgery which allows
periodontists to control the amount and thickness of
keratinized gingiva around the canine. The APF is
applied for most of labially impacted canines. This
technique provides an adequate attached gingiva, good
visibility during retraction, and faster canine retraction
[22]. In systematic reviews, it has been shown that the
APF seems to be superior in treatment duration and
ankylosis risk over the CE technique [25] with
periodontal outcomes comparable to untreated teeth
[26].

In our experience, the APF can be used in an even
deeper labially impacted canine with a successful
outcome. When performing the APF to expose the
impacted canine, the following key factors should be
considered: [21]

1. Flap design- The length of the coronal horizontal
incision should be 1 to 1.5 mm wider than the
crown width of the impacted canine, the width of
the keratinized band should be determined by
the amount of existing attached gingiva on the

adjacent teeth. The vertical incisions are made to
ensure the base of the flap is not narrower than
the length of horizontal incision. The partial
thickness flap can then be raised, leaving the
periosteum or a thin layer of connective tissue on
the exposed bone surface.

2. Bone contouring- After flap elevation, the bone
and dental follicle are carefully removed from the
crown surface but not beyond the CEJ. Then the
soft tissue flap can be adapted to cover 2 to 3
mm over the CEJ. This can permit some apical
migration of the gingival margin during the
canine retraction.

3. Suture- The margins of the flap are sutured to
the adjacent mucoperiosteal tissue mesial and
distal to the tooth. The stability of the flap should
be evaluated by pulling the lip up and down to
make sure the flap does not move during lip
movement. The final step is to place the
periodontal dressing on the recipient site to
protect and stabilize.

4. Follow up- The dressing is removed, and the
orthodontic bracket or attachment can be
bonded to the tooth about 7 to 10 days
postoperatively. Allow another 1 to 2 weeks of
wound epithelization prior to orthodontic tooth
movement.

Finally, the sequence of orthodontic treatment and
periodontal surgery is another important key factor to
prevent some complications. In urgent cases where the
impacted canine is in close proximity to the adjacent
roots with a large follicle or root resorption, surgical
exposure must be performed immediately, and the
canine has to be retracted away from the adjacent
teeth. On the other hand, when the cases have no
pathology, no active eruption of the canine, and
sufficient distance between the canine and the adjacent
teeth, orthodontic leveling and alignment can be
completed first. Surgical intervention can follow after
adequate space is created to accommodate the
impacted canine.

Careful 3D-diagnosis, adequate treatment planning,
and proper treatment sequence are essential to provide
optimal outcomes in the management of labially
impacted canines. Unerupted canines cannot always
be salvaged; however, numerous labially impacted
canines can be treated successfully by proper case
selection and accurate execution of apical positioned
flap.
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