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Introduction

The maxillary canine is second only to the mandibular third molar in its frequency of impaction,
with a prevalence of about 1.5%. Numerous sources in the literature suggest that ectopic
canines occur palatally with a much greater frequency than they do buccally,” but buccal
ectopic canines do not seem to have been studied as extensively, perhaps because a greater
proportion of buccal canines appear to erupt naturally without active intervention. General
dental practitioners and orthodontists will commonly encounter this problem and need to be
fully aware of how to manage this situation. Failure to diagnose and manage the ectopic upper
canine efficiently can result in more complex remedial treatment becoming necessary, which
would be costly in terms of clinical time for both the practitioner and the patient. There is also
the risk of damage occurring to adjacent teeth, which may lead to litigation claims.

The aetiology of ectopic palatal canines remains unclear, but is likely to be polygenic.?® This

is supported by evidence that palatally ectopic canines occur more frequently than expected
among family members. There is also a significant association with other dental anomalies that
are often considered to have a genetic origin, such as missing, malformed or diminutive lateral
incisors, an absence of crowding and late developing dentitions.*® The majority of canines
undergoing normal eruption should be palpable in the buccal sulcus by 10-11 years of age.”
Those maxillary canines erupting after approximately 12.3 years in girls and 13.1 years in boys
may be considered to be late.?

Sequelae of ectopic canines

The main risk from ectopic canines appears to be root resorption of adjacent teeth, usually the
incisors. There may be a higher prevalence of palatal canine impaction, as well as associated
incisor root resorption, in patients where there has been previous impaction of an upper first
permanent molar.® Although not always of clinical significance, one study using cone-beam
computed tomography (CBCT) detected root resorption in 66.7% of permanent lateral incisors
adjacent to ectopic maxillary canines.™ It has been stated that root resorption of incisors

by palatally ectopic canines rarely starts after 14 years of age'" and occurs most frequently
between 11 and 12 years."

Other possible sequelae of ectopic canines are resorption of the canine crown, which is
most likely to occur in adults, with quoted frequencies of up to 14%' and cystic changes, the
frequency of which is generally thought to be low.™
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Diagnosis and management

History and examination

Practitioners should suspect that a canine is ectopic if it is not palpable in the buccal sulcus by
the age of 10—11 years if palpation indicates an asymmetrical eruption pattern or the position
of adjacent teeth implies a malposition of the permanent canine. Abnormal mobility of the
adjacent permanent teeth should also be regarded as suspicious. The patient with an ectopic
maxillary canine must undergo a comprehensive assessment of the malocclusion, including
accurate localisation of the canine.

Radiographic examination'>-2°

Radiographic procedures prior to the age of 10—11 years are usually of little benefit in terms of
the knowledge gained."”

The examination to localise the position of an ectopic canine usually involves taking two
different radiographs and using the principle of parallax. Parallax is defined as the apparent
displacement of an object because of different positions of the observer. In radiography,

this involves two radiographs being taken of the ectopic canine with the x-ray tube head in
two different positions. This shift in tube-head position can either be in the horizontal plane
(horizontal parallax) or in the vertical plane (vertical parallax) (Table 1)."® Research has shown
that the horizontal parallax technique is more reliable than vertical parallax in localising
unerupted canines.? It has been suggested that the reliability of the latter might be improved
by increasing the tube-head angulation.'®

Table 1 Radiographs of the ectopic canine using the parallax principle.

Parallax Radiographs

Horizontal Upper standard occlusal (midline view) and periapical (centred on the canine region)
or
Two periapicals (one centred on the upper central incisor and the other on the canine region)

Vertical Upper standard occlusal (midline view with x-ray beam aimed downwards) and a panoramic (x-ray beam
aimed upwards at approximately 8° to the horizontal)

or

Periapical (bisected angle technique with x-ray beam aimed downwards) and a panoramic (x-ray beam aimed
upwards at approximately 8° to the horizontal)

More recently, CBCT has become more widely available for imaging the maxillofacial region.
Small field of view (FOV) CBCT can be used for the localisation of ectopic canines and the
identification of root resorption in incisor teeth.'® However, this technique is typically associated
with a higher overall effective dose of ionising radiation than conventional radiography. Current
UK and European guidance, including the SEDENTEXCT guidelines, suggest that small FOV
CBCT may be appropriate for the examination of ectopic canines in selected cases where
conventional radiographs fail to provide adequate information to construct a treatment plan.'®
The current British Orthodontic Society orthodontic radiographs guidelines clearly state that
there is no indication for the routine use of CBCT."® Where there is any uncertainty about the
undertaking of CBCT imaging, the opinion of a specialist in dental and maxillofacial radiology
should be sought beforehand.
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Treatment

Radiographic examination should be carried out initially to confirm the position of the unerupted
canine. Patient and parent counselling on the various treatment options is essential to ensure
that fully informed consent is obtained.

1. Interceptive treatment by extraction of the primary canine?'-%

In carefully selected cases, where the ectopic permanent canine is not severely displaced, there
is some evidence that interceptive extraction of the adjacent primary canine can result in an
improvement in the position of an ectopic permanent canine.

» The patient should be aged approximately 10-13 years, with better results reported in the
absence of crowding.

» The need to maintain space (or even create additional space) requires consideration.

» If radiographic examination reveals no improvement in the ectopic canine’s position 12
months after extraction of the primary canine, alternative treatment options should be
considered.

[SIGN Grade A]

2. Surgical exposure? and orthodontic alignment

» The case is not considered to be suitable for interceptive extraction of the primary canine.

» The patient should be willing to wear fixed orthodontic appliances.

» The patient should be well motivated and have good dental health.

» The degree of malposition of the ectopic canine should not be so great that orthodontic
alignment is impractical (e.g. close proximity to the midline, above the apices of the adjacent
teeth, horizontal angulation).

» The likelihood of success decreases with age in adults.?

[SIGN Grade C]

3. Surgical removal of the palatally ectopic permanent canine

»  The surgical removal option should be considered if the patient declines active treatment
and/or is happy with their dental appearance.

» Surgical removal of the ectopic canine should be considered if there is radiographic evidence
of early root resorption of the adjacent incisor teeth (but exposure and alignment of the
ectopic canine is usually indicated in cases where severe root resorption of an incisor tooth
has occurred necessitating the extraction of the incisor).

» The best results are achieved if there is good contact between the lateral incisor and first
premolar, or the patient is willing to undergo orthodontic treatment to substitute the first
premolar for the canine.

» The possible risk of damaging the roots or the neurovascular supply of adjacent teeth during
the act of surgically removing the impacted canine should be assessed and discussed with
the patient.

[SIGN Grade C]
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»

o

Transplantation?-32

Transplantation is not normally considered unless other possible active (or interceptive)
treatment has failed or is considered to be inappropriate.
This treatment option can be considered if the patient is unwilling to wear orthodontic
appliances, or the degree of malposition is too great for orthodontic alignment to be
practical.
There should be adequate space available for the canine and sufficient alveolar bone to
accept the transplanted tooth.
The prognosis should be good for the canine tooth to be transplanted with no evidence of
ankylosis. The best results are achieved if the ectopic canine can be removed with minimal
trauma and before closure of the apex.
Depending on the stage of root formation (i.e. more than three-quarters of the root formed),
the transplanted canine may require root canal therapy to be commenced within ten days
following transplantation.

[SIGN Grade BJ

No active treatment/leave and observe

The patient does not want treatment or is happy with their dental appearance.
There should be no evidence of root resorption of adjacent teeth or other pathology.
Ideally, there should be good contact between the lateral incisor and first premolar, or the
primary canine should have a good prognosis.
Severely displaced palatally ectopic canines with no evidence of pathology may be left in
situ, particularly if the canine is remote from the dentition. If the ectopic canine is left in situ
then, as with any unerupted tooth, the practitioner providing continuing care for the patient
should carry out a careful clinical examination of the patient on a regular basis to ensure the
unerupted canine does not represent a risk to the patient’s wellbeing. No guidance currently
exists as to how frequently radiographic checks should be carried out in the absence of
relevant clinical signs or symptoms.

[SIGN Grade C]
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Explanatory Notes

Treatment planning for patients with palatally ectopic maxillary canines is not straightforward
owing to the large number of patient factors and orthodontic considerations that must be taken
into account. It is strongly recommended that practitioners seek the opinion of a specialist prior
to initiating any of the above treatment options.

Section 1

Clinical inspection and buccal palpation of the alveolus in the canine region are recommended
annually from the age of eight years. Initial research appeared to indicate that the interceptive
isolated extraction of the associated primary canine, if successful, was a cost-effective and
simple method of correcting ectopic permanent canines.?' This original study found that 78%
of palatally ectopic canines reverted to a normal path of eruption following the extraction of the
primary canine, although success appeared to reduce as the degree of malposition increased.
A later investigation appeared to confirm this finding, although the success rate was found to
be slightly lower (62%).22 Subsequently further research has been published,?*?* but systematic
reviews have failed to find sufficiently robust scientific evidence to support the routine
extraction of the primary maxillary canine to facilitate the eruption of an ectopic permanent
successor.?%

Further well-reported randomised controlled trials are required to enable clinicians to fully
assess the effectiveness of this clinical intervention. However, it seems reasonable for
clinicians to consider interceptive extraction of the primary canine, in carefully selected cases,*
provided that the patient/parent understands that surgical exposure and orthodontic treatment
may ultimately be required, and that the evidence supporting this interceptive technique is not
conclusive.

Section 2

Much of the evidence supporting surgical exposure and orthodontic alignment as a treatment
approach is derived from case studies. However, many years of clinical experience have
shown that surgical exposure and orthodontic alignment of a palatally ectopic canine can be a
highly successful treatment approach. As with all orthodontic treatment, the cooperation and
motivation of the patient is paramount. An additional reason to consider treatment is in cases
where there are other dental anomalies present, such as hypodontia, or there are teeth with a
poor long-term prognosis. Irrespectively, the general dental health should be good since the
treatment time is often prolonged. When comparing open with closed exposure techniques,
there is currently no clear evidence to support one surgical technique over the other in terms
of ensuring the movement of the tooth into the correct position without the need for repeat
surgery, or difference in pain, discomfort, aesthetics, periodontal health, length of treatment or
cost,*® although repeat surgery is more common with the closed exposure technique.?”

A study comparing the treatment of palatally ectopic maxillary canines in adolescents and
adults concluded that the prognosis for successful orthodontic resolution of an impacted canine
in an adult is lower than that in a younger patient and that the prognosis worsens with age,
because of the increased risk of ankylosis and/or replacement resorption of the permanent
canine crown. Furthermore, when such treatment is undertaken, its successful completion
should be expected to take considerably longer.?® Other sources concur that the optimal time
for surgical exposure and orthodontic alignment is during adolescence.3*-3¢
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Section 3

Surgical removal of the ectopic canine is most often considered when dental aesthetics are
acceptable with good contact between the lateral incisor and the first premolar. It is also
considered when the canine is severely malpositioned, when alignment and transplantation is
not being considered and in cases where there are pathological changes and/or its retention
would impede orthodontic tooth movement. If necessary, fixed orthodontic appliances can be
used to bring the first premolar forward to simulate a canine tooth: mesiopalatal rotation of the
premolar, placement of buccal root torque and/or grinding of the palatal cusp can also help to
improve aesthetics. Clinical experience would indicate that there is a large variation in the life
expectancy of retained deciduous canines.

Where a prosthetic replacement tooth will need to be considered subsequently due to removal
of a permanent canine (and/or the loss of a severely resorbed incisor tooth / teeth), the opinion
of a restorative dentist at the outset can be invaluable. Similarly, such input can also be very
helpful even where space is being closed, but adjacent teeth will then need to be modified to
improve the aesthetics. Where a dental implant is being considered as an option for a definitive
prosthetic replacement tooth, it is suggested that the clinician liaises in advance with the
practitioner(s) who could subsequently be providing the implant-retained prosthesis.

Section 4

Transplantation is sometimes considered for grossly displaced ectopic maxillary canines or
when prolonged orthodontic treatment is unacceptable to the patient. Early studies revealed
disappointing long-term results when this approach was adopted, with a high frequency of root
resorption occurring. More recent studies using a meticulous atraumatic surgical technique
and stabilisation of the transplanted tooth with a sectional archwire for six weeks have reported
better results.*> However, the long-term (longer than five years) prognosis of transplanted
palatally ectopic canines has yet to be evaluated, although for other teeth it can be as high as
90%_30,31
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Evidence and Recommendations

Levels of evidence

Level Evidence Type

14+ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias
1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++ High-quality systematic reviews of case—control or cohort studies

High-quality case—control or cohort studies with a very low risk of confounding or bias and a high probability
that the relationship is causal

2+ Case—control or cohort studies with a low risk of confounding or bias and a moderate probability that the
relationship is causal

2- Case~-control or cohort studies with a high risk of confounding or bias and a significant risk that the
relationship is not causal

3 Non-analytic studies, eg case reports, case series

4 Expert opinion

RCT, randomised controlled trial

Grades of recommendations

Grade ‘ Evidence Type

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the target
population

or

Abody of evidence consisting principally of studies rated as 1+, directly applicable to the target population, and
demonstrating overall consistency of results

B Abody of evidence including studies rated as 2++, directly applicable to the target population, and
demonstrating overall consistency of results

or
Extrapolated evidence from studies rated as 1++ or 1+

C Abody of evidence including studies rated as 2+, directly applicable to the target population, and demonstrating
overall consistency of results

or
Extrapolated evidence from studies rated as 2++
D Evidence level 3 or 4
or
Extrapolated evidence from studies rated as 2+

RCT, randomised controlled trial.

Source: Scottish Intercollegiate Network. A Guideline Developer’s Handbook. SIGN 50.

Edinburgh: SIGN; 2011. http://www.sign.ac.uk/guidelines/fulltext/50/index.html (cited November

2022).
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