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ABSTRACT

The purpose of this paper is to bring about a better appreciation of causative factors and those influencing management decisions
of the unerupted maxillary canine. It reviews current literature of the anomaly of the unerupted maxillary canine, which is one of the
most frequently displaced teeth in the maxillary arch. '

Aetiological factors of this anomaly are widely varied and include advanced state of development at an early age, trauma, dento-
alveolar disproportion, absence or reduction in size of the upper lateral incisor and genetics. The possible complications of canine
impaction are also discussed. Methods of assessing the unerupted canine both clinically and radiographically are highlighted along
with ways of predicting and preventing the anomaly. Finally it details management of the problem including factors to be taken into
consideration prior to treatment and the various treatment options available to date.

The need for early assessment of patients presenting in the dental clinic cannot be over-emphasized in the possible prevention of
this anomaly. The observation of one or more of the possible causative factors as well as delayed eruption of the permanent canine
or prolonged retention of its predecessor should also be cause for further investigation. Choice of the various treatment options
available is dependent on a number of factors including patient’s attitude, the position of the unerupted tooth relative to the standing

teeth as well as the present occlusion of the patient.
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INTRODUCTION

The permanent maxillary canine is a key tooth in the maxil-
lary dentition. It is infrequently damaged by contact sports and is
a useful abutment tooth'. The maxillary canine has a lower mortal-
ity rate than the first premolar and has an important anatomic and
cosmetic function. It is one of the most frequently displaced teeth
in the dental arch, second only to the third molars in frequency of
impaction®*, Failed eruption of the maxillary canine has been re-
ported to occur in 1.5-2.0% of selected populations in the West-
ern world"*S. The findings among the general populace in this
region show a slightly lower occurrence of 1.5-1.8%%. In Nigeria,
this anomaly has been reported to occur in approximately 2% of
orthodontic patients®'?. Failure of eruption of the maxillary ca-
nine occurs bilaterally in up to 27% of affected persons in West-
ern populations'>!!, while it is reported to occur in 33% in a study
of a Nigerian population'®. Among Caucasians, palatal displace-
ment of the unerupted canine occurs in the majority of cases with
a ratio ranging from 2.5:1 to 12:1 in relation to buccal displace-
ment!>-14 However, Buccal displacement has been reported to
occur far more frequently than palatal among Orientals', while in
Nigerians the ratio of palatal to buccal displacement is much
reduced!?. The unerupted canine has also been reported to occur
more frequently in females than males in both the general and
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selected populations>#13,

The management of this anomaly usually requires the ex-
pertise of the orthodontist who together with the oral surgeon is
often responsible for bringing the unerupted tooth into its cor-
rect position in the dental arch. .

The purpose of this paper is to review current literature on
the normat development, aetiology, complications, clinical as-
sessment and management of the unerupted maxillary canine. It
is hoped that this will result in a better appreciation of the factors
that influence management decisions.

Normal development of the permanent maxillary canine

This has been well documented by Broadent'® and Moyers'"”.
Calcification of the crown of the permanent maxillary canine be-
gins at 4 to 5 months of age. By the age of one year it is high in
the fronto-nasal process of the maxilla, beneath the floor of the
orbit and above the bifurcation of the first primary molar. With
eruption of the primary teeth the canine crypt rapidly migrates
forward in the maxilla and by the age of 3 years the crown is |
mesially and lingually directed, lying just above the apex of the
primary canine. Calcification of the crown is completed at ap-
proximately 6 to 7 years and by 7 years of age root development
begins. As the root moves downwards towards the occlusal
plane, the crown lies in close proximity to the root of the lateral
incisor. It travels down the distal aspect of the root emerging into
the mouth at about 11 to 12 years of age. As the canine erupts,
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pressure is exerted on the distal surface of the lateral incisor root,
which causes its crown to become distally inclined. This results
in a typical splayed appearance of these teeth often resulting in
a physiological midline diastema — the ‘ugly duckling’ stage oc-
curring at 8 to 9 years.

In the lateral plane the canine shows significant movement
in the buccal direction between 10 and 12 years of age. Before
this, movement occurred in a palatal direction.'® Another radio-
logical study showed that the upper canine initially erupts with
increasing mesial inclination until a maximum point is reached.
This is followed by gradual straightening distally which occurs
at approximately 9 years of age'. By 12 years of age the canine
has usually reached occlusion, the laterals incisors have uprighted
with closure of the midline spacing. At the time of eruption, three-
quarters of root formation has occurred and this is usually com-
plete within two years of eruption.

Aetiological factors

Moss observed that the frequent displacement of the ca-
nine is probably due to its high developmental position and ad-
vanced state of development of the crown at an early age®.
Bishara et al pointed out numerous causes including the rate of
resorption of primary teeth, trauma to the primary tooth bud,
disturbance of tooth eruption sequence, rotation of tooth buds
and premature root closure?, Early trauma to the permanent inci-
sor teeth has also been reported as a possible cause of canine
impaction®. Several authors implicated crowding or lack of space
within the arch as a frequent cause of canine impaction!>72!,
This usually results in buccal displacement (Fig. 1). Jacoby'?
however noted that in 85% of palatal impactions there was ad-
equate space to allow for eruption of the canine. This finding is
supported by a recent finding showing that patients with (im-
pacted) palatally displaced canine had significantly smaller than
average teeth® and are therefore likely to have adequate arch
space. However, the results of a related study showed no statis-
tically significant differences between arch size of patients with
palatally impacted canines and a control sample?,

Fig. 1: A Panoramic x-ray of a 14 year old boy showing
bilateral impaction of the maxillary canines.

The lateral incisor acts as a guide for the erupting canine,

thus absence or reduction in size of the adjacent lateral incisor
may lead to failed eruption or displacement of the maxillary ca-
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nine®™* (Fig 2). A study comparing canine impaction in patients
with a missing lateral incisor on one side and a peg-shaped lat-
eral incisor on the contralateral side showed that failed eruption
occurred far more frequently on the side of the diminutive lateral
incisor than on the side with the missing lateral incisor®. It has
been suggested that a possible cause for this is that agenesis of
the lateral incisor would allow for normal uprighting of the canine
seen in the later stages of development thus reducing the fre-
quency of canine impaction in these cases.'” Findings by Peck et
al®* showed a highly significant increase in peg shaped laterals
among patients with palatally impacted canines. While Becker et
al” reported an increase of 2.4 times in the incidence of impacted
canines adjacent to the sites of missing lateral incisors as com-
pared with the general population, a recent study® showed that
the prevalence of congenitally missing permanent teeth in pa-
tients with unerupted canines was 35.8%. This was observed to
be 4.5 times that of the normal population. In the same study it
was also concluded that failed eruption of the maxillary canine
was genetic in origin and related to incisor/premolar hypodontia
in first and second-degree relatives. Bass® suggested that both
missing teeth and ectopic canines are caused by the same distur-
bance of the dental lamina. Similar findings were also reported in
another study whereby a highly significant increase in the ab-
sence of 39 molars and 2™ premolars was associated with im-
pacted canines?, McSherry and Richardson? observed in their
study that the unerupted canine always travelled in a palatal
direction and failed to demonstrate the late buccal movement,
which normally occurs at 10 to 12 years of age. In addition they
noted a significant reduction in the vertical growth of ectopic
canines on the left and right sides at ages 7to 12 and 9to 11 years
respectively.

Fig. 2: An unerupted upper left canine associated with
peg-shaped lateral incisors in a 19-year old female.

Follicles of ectopically erupting canines have been reported
to be larger and more asymmetric in shape than those of normally
erupting canines®. Unerupted canines may also be seen in con-
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ditions where there is generalized failure of the teeth to erupt e.g.
Cleidocranial dysostosis, Hypopituarism and Cleft Palate. It is
also known to be associated with the occurrence of supernumer-
ary teeth. Other local causes of non-eruption include the pres-
ence of cysts, odontomes, tumours and scar formation in the
eruptive path® (Fig. 3).

Fig. 3: Failed eruption of the upper right canine due to the
presence of an odontome in the path of eruption seen ina 16
year old female.

Complications

Complications associated with unerupted maxillary canines
include dentigerous cysts, resorption of incisor roots and coro-
nal resorption of the unerupted canine.
Dentigerous cysts may occur as a complication of the unerupted
canine whereby there is fluid accumulation between the tooth
and the reduced enamel] epithelium. It may cause displacement of
the tooth and destruction of bone'. Hitchin*® reported that 7.3%
of impacted canines in his study were associated with dentiger-
ous cysts. Resorption of the roots of the lateral incisors and less
frequently the central incisors is believed to occur during the
eruptive phase of the canine. It has been reported to occur as
early as 9 years with peak frequency between 11 and 12 years®.
The occurrence of root resorption beyond the age of 15 years is
unusual®. Incisor resorption has been reported in 1-47% of cases
with canine impaction occurring more frequently among fe-
males'**%%, Ericson and Kurol® noted that conventional tomog-
raphy doubled the number of teeth with diagnosed resorption
compared to intraoral films and panoramic radiographs alone. It
also gave a more reliable indication of the extent of the lesion
essential for therapeutic decision. The introduction of Comput-
erized Tomography (CT) eliminated the blurring problem of con-
ventional tomography and increased perceptibility of root re-
sorption substantially®. The incidence of root resorption has
been reported to increase when the lateral incisor is of normal
size®. Resorption appears most frequently on the middle and
apical third of the injured incisors and is seen as commonly on
the buccal as on the lingual root surfaces. It is also reported that
resorption is often severe with frequent pulpal involvement7.
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However, clinical signs and symptoms are rarely reported by pa-
tients®.

Very rarely, resorption of the premolar roots by impacted
canines may occur®,

Coronal resorption of the maxillary canine is another pos-
sible complication of long standing impaction. Azaz and Shteyer®
reported a 14% occurrence of resorption among the impacted
canines seen in their study. Complete impaction over a long pe-
riod of time was an important actiological factor. Most cases
were seen in patients of 40 years and above. [t has been sug-
gested that local inflammatory factors such as non-vital teeth,
periodontal pockets or chronic irritation from dentures may act
as predisposing factors leading to the destruction of enamel epi-
thelium and initiation of enamel resorption. Diagnosis of coronal
resorption is usually discovered on routine radiograph, the ap-
pearance resembling caries. This process is usually asymptom-
atic. External resorption of the crown occurs more frequently
than root resorption and occasionally the whole tooth may be
destroyed without symptoms. However, due to the difficulty in
removing the tooth in this condition Seddon and Smith* con-
cluded that only in cases where it is necessary should this be
done e.g. cystic change, fitting of prostheses or presence of
symptoms.

Diagnosis
The diagnosis of the unerupted canine should be based on
both clinical assessment and radiographic investigations.

Clinical assessment _

Normal eruption of the maxillary canine usually occurs at
11-12 years of age in females and 11-13 years of age in males.
Delayed eruption of the permanent canine or prolonged reten-
tion of the deciduous canine beyond the age of 14 to 15 years of
age may be indicative of canine impaction*'. Also failure of a
maxillary canine to erupt within a year following eruption of the
contra lateral tooth may require further investigations. Inspec-
tion of the mouth may show the presence of a visible bulge on
the buccal or palatal mucosa produced by the crown of the
unerupted canine. It will also enable the clinician to determine
the availability of space in the arch for the unerupted tooth.
Furthermore, the presence of retained primary or supplemental
lateral incisor should be determined. The position of the lateral
incisor is a valuable indicator of the position of the unerupted
canine!**, Pressure from the canine to the root of the lateral
incisor often results in displacement of the crown. A distally
inclined crown indicates pressure on the distal part of the apex of
the lateral incisor, while a labially flared lateral incisor indicates
labial pressure on the root of the tooth indicating buccal dis-
placement of the unerupted canine. Very rarely the position of
the central incisor may be affected by the unerupted canine®.

Palpation of the Buccal or palatal bone may reveal the posi-
tion of the unerupted tooth. In the presence of a retained primary
canine, palpation may exhibit some degree of mobility of the tooth
indicating root resorption. Similarly mobility of the lateral incisor
due to resorption may be noted. If a canine is palpable in an
abnormal position or cannot be palpated radiographs are required
for its localization.
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Radiographic Investigations

Radiographs may be taken in two planes to give a three-
dimensional impression of the unerupted tooth as well as to as-
sess the adjacent structures. Proper localization of the impacted
tooth plays a critical role in determining the feasibility of, as well
as the proper access for the surgical approach and proper direc-
tion for the application of orthodontic forces.

Rayne! reported that radiographs provide the following in-
formation:

a.  The position of the canine buccal, palatal or in line with
the arch.

b. A pathological condition in association with the crown
of the canine e.g. crown resorption, cyst formation or
incisor root resorption.

¢. The form of the apex of the canine root and its position
relative to the roots of the standing teeth.

The obliquity of the axis of the canine.
e. The antero-posterior position of the apex of the canine.

Periapical radiograph - This shows the position of the
canine relative to the roots of the adjacent teeth in the antero-
posterior dimension. It shows the degree of root formation of the
unerupted canine and the presence of any local pathology e.g.
odontome, possible cystic changes and the extent of root re-
sorption of the adjacent teeth.

Parallax localization — This technique of localization em-
ploys the use of two films and a shift between each exposure.
Two films are placed successively in the same position and ex-
posed using two different directions of the x-ray tube. There is
usually a 20-30 degree shift between each exposure. If the ob-
jects are observed at different angles their relative positions
change due to parallax. The more distant object travels in the
same direction while the nearer object travels in the opposite
direction. Parallax technique may be carried out using periapical,
occlusal or panoramic radiographs. It should be noted however,
that a buccally or labially placed object moves with the tube in a
panoramic x-ray as the tube is situated behind the patient.

Vertex occlusal — This radiograph is taken with the x-ray
parailel to the long axis of the central incisors. It provides a plan
view of the maxiliary teeth and permits bucco-palatal localization
in this region. A disadvantage of this view however is the expo-
sure to a high dose of radiation®** and loss of detail**.

Postero-Anterior and Lateral Cephalometric X-rays - In
the postero-anterior cephalometric radiograph the relationship
of the crown of the canine to the midline and the lateral relation-
ship of the root apex to the standing teeth may also be seen.
From the lateral radiograph the relationship of the crown of the
canine to the incisor roots, its height above the occlusal plane
and obliquity of the long axis can be noted*>.

Panoramic radiegraph — Dental panoramic radiographs are
the most likely first choice of radiographs to be taken in assess-
ment of patients for orthodontic treatment*®. The use of this ra-
diograph often allows for early determination of possible canine
impaction from routine mixed dentition radiographs. Lindauer
observed that when the canine cusp tip overlaid the distal half of
. the lateral incisor root on panoramic radiograph a canine impac-
tion is usually present”. In the panoramic radiograph, objects
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placed palatal to the image layer appear excessively magnified in
the horizontal plane while buccally located objects appear pro-
portionately diminished. Diagnosis of labio-palatal location of
the unerupted maxillary canines on the basis of magnification in
this radiograph was found to be accurate in 80-90% of cases*.
This radiograph may therefore be considered a useful indicator
in the location of the unerupted canine. Image magnification how-
ever, is considered a less accurate method of radiographic local-
ization when compared to parallax technique®.

Computerized Tomography (CT) ~ This is a three-dimen-
sional imaging method that has been proved superior to other
radiographic methods in visualizing bone tissue. Computed To-
mography overcomes the limitations of conventional radiographic
methods and has been proved to be a useful method for diagnos-
ing the positions and complications of ectopically erupting teeth®,
However, a disadvantage of CT is the relatively high radiation
dose to the patient®?, Preda et al concluded that CT should be
limited to cases where conventional radiography poorly depicts
the actual relationship between the impacted tooth and roots of
the adjacent teeth and in cases where the anatomical situation is
complex®. ,

While a number of radiographic views are recommended
for localization of the unerupted canines there is the disad-
vantage of limited availability in this environment. Simple
parallax technique using periapical radiographs in addition
to a standard occlusal view are often sufficient for localiza-
tion of the tooth.

Prediction and prevention of canine impaction

Between 8 and 9 years of age the maxillary canine is easily
located on lateral radiograph. The crown should be positioned
near the apex of the primary canine root with the crown inclined
medially in relation to the root. In frontal radiographs the canine
should be inclined only slightly medially with the crowns below
the level of the apices of the lateral incisors. Clinically, at this age
a bulge is normally palpable high in the alveolar process above
the primary canine®. If the normal canine bulge cannot be pal-
pated by 11 years of age ectopic eruption should be suspected
and radiographic examination is indicated®, Examination of pan-
oramic radiographs in young children has shown that the major-
ity of palatally impacted canines present with cuspal tips over-
lapping or mesial to the lateral incisor*’. However, it has been
reported that this sign should only be considered applicable af-
ter complete development of the lateral incisor root". Williams®!
suggested that radiographs showing abnormal findings such as
these and clinically absent bulges should be under serious con-
sideration for removal of the maxillary primary canine. He reported
that extraction of primary canines has been shown to bring about
spontaneous correction of permanent canine positions in many
cases with their eruption into positions requiring little or no fur-
ther mechanotherapy. Subsequent studies have confirmed this

. belief. Early removal of primary canines was shown to correct the

eruptive position of 62-78% of palatally displaced canines within
a 6-12month period™*, The outcome of removal of the primary
canine was noted to be dependent on the position of the perma-
nent canine. Success was more likely in children aged 10-13years
where the horizontal overlap of the adjacent incisor by the im-
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pacted canine was no more than half of the tooth width. The
presence of crowding also adversely affects favourable eruption
of the permanent canine>*.

TREATMENT

Factors that need to be taken into consideration before pro-
ceeding with treatment have been outlined by Moss®. They in-
clude:

Patient’s co-operation — The patient must be willing to un-
dergo prolonged treatment required to align the canine. The pa-
tient should be dentally conscious and able to maintain good
oral hygiene. The age and medical condition of the patient will
also play a role in the decision to treat.

Position of the unerupted tooth — Most malpositioned upper
canines are in palatal position. The apex of the canine should lie
mesial to the apex of the first premolar and distal to the apex of he
lateral incisor. If the apex is far from its correct position it is more
difficult to bring about movement of the tooth and possibility for
alignment is limited. The position of the crown relative to the
adjacent teeth should be carefully located and its influence on
the neighbouring teeth assessed. If the crown is firmly impacted
against the tooth the prognosis for canine alignment is poor.

Space — There must be sufficient space available for the
tooth in the dental arch either with or without planned extraction
of other teeth. :

Condition of neighbouring teeth — This should be assessed
from the viewpoint of whether they will take the place of the
canine tooth e.g. a primary canine with adequate crown and root
or a first premolar which has moved mesially into contact with
the lateral incisor.

Occlusal relationship of the dental arches — If space is
required in the arch to reduce a Class II relationship much space
can be gained from the loss of the impacted canine

Treatment Methods

There are various treatment options for the unerupted
canine.

Leave the tooth in place — Symptomless teeth may be left in
place and observed at regular intervals to ensure that no
pathological changes have taken place. This may be the treatment
of choice in some adult patients and those unwilling to undergo
orthodontic treatment. Also may be carried out in some medically
compromised patients.

Interceptive treatment — This can be carried out in cases
where there is failed resorption of the primary canine thereby
preventing eruption of its successor. The primary tooth can be
extracted in order to allow for the eruption of the permanent canine
into alignment

Exposure and orthodontic alignment — This is usually the
treatment of choice in co-operative patients where the position
of the canine is favourable and space is available or has been
created for the alignment of the tooth. Exposure of the unerupted
tooth requires surgical intervention whereby there is minimal
exposure of the tooth. Alternatively, a flap may be raised and
replaced following bonding of the bracket onto the unerupted
tooth. In palatally positioned canines, the entire crown may be
exposed and the exposure maintained with a surgical pack. On
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exposure, two structures should be safe-guarded these are the
outer plate of alveolar bone and the attached gingiva. There are
various methods for application of traction to the unerupted tooth,
this includes the use of a gold chain consisting of many links
bonded to the unerupted tooth via a bracket® or application of
direct force from the bracket on the unerupted tooth via elastics
or flexible wires¢, Alternative methods of traction include the
use of removable appliances whereby a traction loop is
incorporated onto the Adam’s clasp-of the appliance® and the
use of a lasso®®. The lasso consists of a soft stainless steel wire
—0.5mm in diameter which is placed around the neck of the tooth.
This technique is no longer recommended as it has been noted to
cause irreparable damage to the periodontal tissues in the region
of the unerupted tooth®. An increased incidence of ankylosis
associated with external root resorption of the canine has also
been reported*! . The use of magnetic force as a means of traction
has also been reported®*'. This involves the bonding of a small
magnet onto the unerupted tooth while a second larger magnet is
incorporated into a removable appliance in an appropriate
position. Advantages of this technique are that few adjustments
are required and the magnets can provide constant physiological
force over long periods of time®!. ‘

Exposure and allowance for spontaneous eruption — Most
useful when the canine has correct axial inclination and does not
need to be uprighted during eruption*, A high success rate has
been recorded using this technique®. Compared to the use of
orthodontic traction it has been described as being equally
efficient and reliable®.

Repositioning — In this method the unerupted canine is
surgically exposed and repositioned by rotating it around its
apex without disturbing the neurovascular bundle in the hope
that the still vital tooth would continue to erupt into occlusion.
Complications include loss of vitality, insufficient eruption and
supra-eruption of the tooth®,

Auto-transplantation — This may provide a simplified and
faster treatment option for patients with ectopic canines.
Especially useful in adults who often reject the idea of using an
appliance to align the tooth yet would benefit from positioning
this tooth®. The procedure involves the surgical removal of the
canine with minimal trauma and handling and creation of a socket
to receive the tooth. Of vital importance is that the transplant is
removed without damage to the periodontium®. The bucco-
palatal width of the alveolar ridge at the recipient site must also
be sufficient to accommodate the transplant®®. The transplanted
tooth is flexibly splinted using surgical sutures, orthodontic
appliances or steel ligatures for a period of approximately 1-2
weeks®. Transplantation of teeth with immature roots provides a
higher success rate®®, while in cases of teeth with closed apices
endodontic treatment may be commenced 4 weeks after
transplantation®’. Possible complications of this treatment include
discolouration, loss of vitality, root resorption and ankylosis?*65,

Extraction — This may be advocated when the canine is
lying in an unfavourable position, there is insufficient space in
the arch or the present occlusal relationship is satisfactory.
Surgical removal of the tooth is also indicated if there is poor
patient co-operation and in cases when there is evidence of early
resorption of adjacent teeth or pathology affecting the tooth®.
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CONCLUSION

The unerupted maxillary canine is an anomaly that can be
found quite frequently in dental practice. The need for early
assessment of patients presenting both clinically and
radiographically at an early age cannot be over-emphasized in
the possible prevention of this anomaly. The observation of one
or more of the causative factors as well as delayed eruption of
the maxillary permanent canine or prolonged retention of its
predecessor should be cause for further investigation. Numerous
treatment options are available in its management. These are
dependent on the patient’s attitude, the position of the unerupted
tooth relative to the standing teeth as well as the present occlusion
of the patient.

Adequate knowledge of this anomaly is important to both
general dental practitioners and specialists in the field in order to
enable them make informed decisions in its management based
on influencing factors that present.
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