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ABSTRACT

Mandibular canine impaction and transmigration have serious
consequences for the patient, as removal of the tooth or teeth in
question is often the only solution. The loss of one or both man-
dibular canines complicates orthodontic treatment. Early warning
signs of mandibular canine ectopia are explored in this paper as
well as how to assess the potential for displacement, impaction
and/or transmigration. This paper highlights the value of inter-
ceptive treatment once the early signs of an aberrant mandibular
canine have been detected.

Keywords: Mandibular canine ectopia, impaction, transmigra-
tion, translocation

INTRODUCTION

The alignment of the mandibular permanent canine is depen-
dent on the position of the mandibular permanent lateral inci-
sors.! As these teeth erupt, they push the primary canines dis-
tally and laterally into the primate spaces. This is known as the
“secondary spacing phenomenon” as it creates more space in

R s oY

Figure 1: Tooth 33 exhibits mesial drift resulting from the lingually displaced later-
al incisor. The unfavourable sequence of eruption on the right side where the first
premolar has erupted prior to the mandibular canine should be noted. Untreated,
the right side will eventually mirror the left side.
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the arch. 2 During the early mixed dentition stage, minor man-
dibular incisor crowding of 1 to 1.5mm is normal and is termed
‘incisor liability’.! It is normal for the permanent canines to erupt
labial to the primary canines. This labial eruption leads to an in-
crease in the intercanine distance, which creates more space in
the mandibular arch, thereby alleviating this early incisor liability.
Therefore, in cases of normal eruption a buccal bulge produced
by the mandibular canine should be palpable prior to eruption
at any time from the dental age of 9 years. The mandibular teeth
normally erupt prior to their maxillary counterparts.® The most fa-
vourable sequence of eruption of the mandibular teeth is 6, 1, 2,
3,4,5, 7, 8.4 The permanent mandibular canines normally erupt
around the dental age of 11 years.® Radiographically, the angle
between the mid-sagittal plane and the long axis of a mandibular
canine should be between zero and 25 degrees for the eruption
of the canines to be considered normal.®

Impaction of the mandibular canine is not as common as that of
its maxillary counterpart.” In the event of mandibular canines im-
pacting, the prognosis is poor. Between 65% and 90% of impacted
mandibular canines are removed.®® A variety of terms are used
to describe aberrant mandibular canines. Ectopic or displaced ca-
nines refers to teeth that still have the ability to erupt, albeit out
of position. Impacted canines on the other hand refers to those
teeth that have lost the ability to erupt because of their position
and/or angulation in the mandible. An impacted mandibular ca-
nine is considered to be transmigrant when half or more of its
length has crossed the mandibular midline.®

Early diagnosis of canine ectopia is important.' The interceptive
treatment of each and every case depends on the individual char-
acteristics of the case.? Both clinical and radiographic intercep-
tive orthodontic investigations should focus on the mandibular
canine around the dental age of 9 years, as interceptive treatment
options may be considered at this stage of development.?

Aetiologically, a number of mixed dentition factors or events, if
not intercepted, may lead to ectopia of the mandibular canine
with a resulting malocclusion. These factors or events include:

SADJ VOL 66 NO 10 ——



——SADJ VOL 66 NO 10

* malposition of the permanent lateral incisors;

* spontaneous early loss of the primary canines;

¢ abnormal or unfavourable sequence of eruption of the ca-
nines and premolars in the mandible;

* anomalies associated with the eruption process.

The purpose of this paper is to explore these early warning
signs of mandibular canine ectopia and to assess the potential
for displacement, impaction and/or transmigration. This paper
also seeks to determine the value of interceptive treatment
once the signs of an aberrant mandibular canine have been
detected.

MALPOSITION OF THE LATERAL INCISORS

‘The permanent mandibular lateral incisor is the most fre-
quently displaced mandibular tooth’.?* The aetiology of this dis-
placement is usually associated with an obstruction or crowd-
ing. In some cases however, the cause is unknown.** Sayin and
Turkkahraman (2004)? found no significant link between man-
dibular incisor crowding and overall arch length. Incisor crowd-
ing is significantly linked to the space available and a diminished
transverse dimension of the mandibular arch. This confirms the
authors’ observation that the secondary spacing phenomenon
does not occur in cases where crowding results in the lingual
eruption of the permanent mandibular lateral incisors. The mal-
positioned lateral incisors therefore cannot guide the erupting
permanent canines into the correct position. The developing
permanent canines erupt in a position more mesial than nor-
mal, overlapping the labial aspect of the lateral incisors.! Any
mesial shift of the posterior teeth together with canine ectopia
results in a loss of space (Figure 1).

The first step in the Interceptive management of these cases
would be to assess the space needs of the patient. In cases with
minor lower incisor crowding, a lower lingual “6 to 6” arch could
be placed in order to maintain the leeway space, which could
then be utilised to align the incisors and canine(s).>** Depending
on the timing of the lingual arch treatment and the extent of the
crowding, it may be considered prudent to extract the primary
canines to allow for some self-alignment of the incisors.” More
severe cases of crowding should be referred for comprehensive
orthodontic treatment.

The only reported transposition pattern in the mandible in-
volves the lateral incisors and canines.’® Peck et al., (1998)°
described the early stage characteristics of transposing man-
dibular lateral incisors. The teeth exhibit distal tilting and are
have a mesiolingual rotation of between 60 degrees and 120
degrees(Figure 2). The resulting lack of contact allows the ca-
nine to move mesially. Radiographically, the early stages are
characterised by the switched positions of the crowns but not
the roots (Figure 3). The transposed lateral incisor frequently
precipitates resorption of the first primary molar leading to an
early exfoliation. The treatment of this mandibular transposi-
tion is dependent on the timing of the diagnosis.!® If the condi-
tion is diagnosed early, i.e. while the permanent canine is still
low down in the alveolus, the situation can be intercepted using
fixed appliances.’® Once the permanent canine has erupted, the
only practical treatment options that remain are extraction of
one of the involved teeth or maintenance of the status quo by
accepting the transposition.
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Figure 2: Mesiolingual rotation of tooth 32 and transposition of tooth 33 with
the associated retained primary canine. There has been no transposition on the
right side.

Figure 3: Malposition of the unerupted tooth 42 at dental age of 7 years which
caused the early loss of the primary first molar. Interceptively, the 82 and 83 were
extracted. The insert shows the same patient 18 months later. Note the uprighting
of the 42, the loss of the 74 and the increased splaying of the mandibular incisors
with possible loss of leeway space. Space regaining techniques may now be ap-
plied to allow incisor alignment.

SPONTANEOUS EARLY LOSS OF THE PRIMARY CANINES

The spontaneous early loss of the primary mandibular canines is
an early warning sign of space shortage.! This occurs because the
erupting mandibular permanent lateral incisors, crowded out of
position, exert pressure on the roots of the primary canines, result-
ing in premature resorption. The mandibular primary canines will
therefore exfoliate (at the dental age of 7 years)® prior to the erup-
tion of the maxillary lateral incisors (at the dental age of 8 years).>
This early loss may occur unilaterally or bilaterally in the mandible.

Unilateral spontaneous early loss of the primary canine, if left
untreated, leads to a shift in the mandibular midline toward that
side. The incisors tip toward the space vacated by the lost primary
canine, while the posterior teeth may drift mesially. The incisors
on the affected side tip lingually as a result of the loss of inter-
proximal contact and under the effect of the mentalis muscle,
causing the bite to deepen! (Figure 4).

The type of interceptive treatment in these cases depends on
whether the intervention is instituted soon after the loss of the
primary canine or not.
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* If treatment is instituted shortly after the loss, the remaining
lower primary canine may be removed, followed by the place-
ment of a lower lingual arch. The aim of this treatment is to
maintain the midline relationships as well as to prevent the
incisors from collapsing lingually.

* Treatment instituted later, after considerable incisor drift, is
more complex, as at that stage the removal of the remain-
ing primary canine will not correct the midline.* The incisors
have also had more time to collapse lingually. The challenge
in these cases is to correct the midline and regain lost space
by proclining the collapsed incisors. This will require the use
of one of a variety of orthodontic appliances such as the fixed
utility arch or a Crozat bihelix appliance.'’

Bilateral spontaneous early loss of the primary canines leads to
a bilateral loss of arch perimeter and a deepening of the bite.! In
this situation, the incisor imbrication is often resolved by the ac-
tion of the muscles of the lip and tongue which force the lateral
incisors distally into the spaces of the primary canine as the inci-
sors tip lingually (Figure 4).

In all cases of bilateral spontaneous loss of the primary canines,
the resultant buccal segment crowding will be determined by the
sequence of eruption of the permanent canines and premolars,
as well as by the degree of space shortage. Should the sequence
of eruption be favourable, the canine has a greater chance of
good alignment while the second premolar will most likely be
blocked out (Figure 5). However, should the first premolar erupt
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Figure 4: Unilateral early loss of the right primary canine (arrow) showing the
resultant inclinations of the incisors and loss of space.
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Figure 5: The permanent canines are blocked out of the arch as a result of the unfa-
vourable sequence of eruption of the mandibular teeth and retention of deciduous
canines. There is insufficient space in the arch for the permanent canines to self-
align. (If the sequence of eruption is favourable, the canines should erupt prior to
the premolars and in normal circumstances there would be sufficient space.)
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Figure 6: The roots of the primary canines are overlapping the crowns of the
permanent canines. The enlarged size of the images of the permanent canines
indicates the lingual eruption of those teeth. This anomaly of eruption will allow
the first premolars to erupt prior to the permanent canines. The unfavourable
sequence of eruption on the right side due to early loss of the first primary molar
should be noted.

prior to the canine, the canine will be ectopic. In all these cases it
is very important to assess the space situation in order to decide
whether the situation can be intercepted or if comprehensive or-
thodontics is necessary.

Early intervention in cases of early bilateral loss could profit-
ably involve the use of a lingual arch. The later the diagnosis,
the more complex the challenge and the more varied the choice
of appliances, e.g. a lip bumper, which may be needed to re-
store the incisor collapse and regain the lost space. It has been
suggested that a delay in treatment until the incisors have self-
aligned has no detrimental effect,” provided that it is followed
by the use of a lingual arch during the mixed dentition. Some
form of long-term intervention, such as full-fixed appliances, is
important.” Conversely, it is the experience of the authors that
it is best to institute interceptive measures as soon as possible
after the loss of the primary canine or canines. Any delays tend
to complicate the situation.

THE SEQUENCE OF ERUPTION OF THE CANINES AND
PREMOLARS IN THE MANDIBLE

An unfavourable sequence of eruption can only be diagnosed
radiographically. The consequence of an untreated unfavour-
able sequence of eruption is that more space than the avail-
able leeway space is lost.> Should the first premolar erupt prior
to the permanent canine, it is not uncommon for the canine
to be buccally or lingually blocked out ¥ 8 (Figure 5). In cases
where the primary first molar is lost early, the first premolar of-
ten erupts prior to the canine, resulting in crowding (Figure 6).
On examination of the panoramic orthopantomogram it is not
uncommon for the first premolar to appear to be closer to the
occlusal surface than is the developing canine. This, however,
does not always mean that the premolar will erupt before the
canine. Generally, the tooth with the most root development
will be the first to erupt.’® The resorption patterns of the roots
of the primary teeth also play a part in the prediction of the
sequence of eruption.! Should the roots of the primary canine
not be resorbing normally, the sequence of eruption could be
altered and result in a blocked-out canine. Where an unfavour-
able sequence of eruption is suspected, a lingual arch should be
fitted in order to secure the leeway space. This would allow the
teeth to be aligned once they have erupted, irrespective of the
sequence of eruption.
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Figure 7: Tooth 33 is blocked out by an odontome and is angled at 36 degrees to
the midline. Judging by the advanced stage of root formation, it no longer has the
potential to transmigrate.

Figure 8: Tooth 43 has crossed the midline. It can be seen lying anterior to the
incisor roots in the chin, especially well demonstrated on the lateral cephalom-
etric film.

Figure 9: Panoramic radiograph illustrating a patient in the mixed dentition with
rotated lateral incisors and canines showing an exaggerated mesial inclination (40
degrees).

ERUPTION ANOMALIES ASSOCIATED WITH THE MAN-
DIBULAR CANINE

Absence of buccal bulges and a lack of mobility of the prima-
ry canines around the dental age of 10 years is a strong clinical
indication that a developmental anomaly is underway and that
there is a very real chance of mandibular canine ectopia and/or
impaction.® It is therefore essential for the clinician to perform
a radiographic evaluation in each of these cases.® An abnormal
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position of the follicle of the mandibular canine is accepted as
a common cause of mandibular canine ectopia.® It has been
suggested that there may be genetic involvement in cases of
displacement, as there is an association with hypodontia and
palatally-placed maxillary canines %*. Odontomas in the canine
region are also known to cause transmigration®® (See Figure 7).
Other causes that have been cited are space shortage, prema-
ture loss, retention of the deciduous canine, endocrine distur-
bances, cysts and trauma.?!

Radiographically, root resorption of the primary canine should
normally be seen during the later stages of the development and
eruption of the permanent canine. In cases where this root re-
sorption does not take place, the crown of the permanent tooth
may be seen to overlap the unresorbed deciduous root(Figure 6).
This displacement of the canine will lead to a delay in eruption
and may result in an unfavourable sequence with all the associ-
ated complications.

As seen on the radiograph, a canine angulation to the mid-
sagittal plane of between 25 degrees and 30 degrees repre-
sents a displaced canine. This is, however, not considered to
be a predictor that the canine will migrate across the midline.
Teeth with an angulation of 30 degrees to 50 degrees are dis-
placed and considered to have the potential to transmigrate.
Any canine that displays an angle of more than 50 degrees
will definitely cross the midline® (Figure 8). The transmigrating
tooth usually travels labial to the roots of the incisors and the
crown may go as far as the roots of the first molar on the oppo-
site side.?? The tooth always migrates with the crown leading.®
Proclined lower incisors in a patient with a large antero-poste-
rior chin area can allow the canine to move into a horizontal
position and transmigrate® (Figure 8). It is uncommon for these
teeth to erupt, although they do sometimes appear partially
in the mouth after having crossed the midline.?? The greatest
amount of tooth migration occurs before root formation is
completed. Rapid movement after root formation has however
also been observed.® In up to 70% of transmigration cases, the
primary canines are retained.°

Figure 9 shows canines at an angle of 40 degrees to the midline.
Interceptive treatment could be implemented by removing the
primary canines and placing a lingual arch aligned according to
the suggestions made by Joshi (2001).° It is important that any
interceptive treatment constantly be monitored for signs of suc-
cess. In the planning of comprehensive cases where premolar
extractions are being contemplated as a treatment option, such
extractions should only be done once the migrating canine situa-
tion (if it exists) has been taken into account.®

CONCLUSION

The non-eruption or ectopic eruption of the mandibular ca-
nine leads to a collapse of the mandibular arch with implica-
tions for the maxillary arch and for the overall orthodontic
treatment of these patients. Early diagnosis and interceptive
treatment of the aberrant mandibular canine should be seen
as a vital aspect of holistic paediatric dental practice. Monitor-
ing the development of the dentition should be the corner-
stone of all paediatric dental care.
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It is important to analyse the mixed dentition space situation, as
interceptive treatment can only be successful in situations where
there is sufficient space. This needs to be combined with a pan-
oramic orthopantomogram at the dental age of 9 years. It is also
important to monitor the mobility of the primary canines and to
compare the left and right hand sides. The presence of the buccal
bulges should be monitored clinically.

Any interceptive treatment that is instituted should be followed
up rigorously in order to monitor whether the intended result is
being achieved or not.

Declaration: No conflict of interests.
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