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Our review, as of 1968, proposed a biblio-
graphic analysis on the subject of impacted 
canines. The considerable number of stud-
ies on this subject, as well as the journal’s 
issues devoted to this subject, prove that 

the diagnosis, the therapeutic choice, and 
finally the setting up of this tooth, remains 
a delicate problem. We propose here, if 
possible, a comparison of the techniques 
used in 1968 with those used nowadays.

Alain Benauwt and Claude Duchâteau 
use four qualifiers for canines that have 
not erupted: impacted, enclaved, disinte-
grating, and ectopic. An impacted canine is 
defined as, “a tooth retained in the maxil-
lary or mandibular arch beyond the date of 
eruption, surrounded by its pericoronal sac 
and has no contact with the oral cavity”15. 
The orthodontic dictionary has two defini-

tions: The term impacted tooth is defined 
as a mature tooth whose follicular sac is 
not in contact with the oral cavity. The re-
tained or enclosed tooth is a mature tooth 
whose eruption has stopped, the follicular 
sac  being in contact with the oral cavity. 
The incidence of impacted maxillary ca-
nines fluctuates between 0.8% and 2.8%, 
and it is higher in women8,18,29

Seven references are quoted by Benauwt 
and Duchâteau. Let us note that the basic 
principle regarding the removal of the bone 
covering the tooth was already known in 
1539! The following authors (Talbot, An-
gle, Dunn, Tucail, Monteil) set up a traction 

 device. What needs to be analyzed are the 
means of retention of this device to the 
enamel: they are either sealed or rest on the 
sealing of a brace. Some techniques require 
a perforation of the canine. These available 
devices, which could now be described as 
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obsolete or even iatrogenic, remind us 
of the progress of the collaborative tech-

niques in dentistry in the second half of 
the 20th century.

Our authors distinguish the local 
causes from the general causes. Al-
though they remain topical, they have 
since then been supported or clarified 
in the literature.

Local Causes

Beyond the factors mentioned by the 
authors, one must mention the deci-
sive aspect of the space available for 
the canine on the arch and also the 
maxillary morphology22,25,41.

In fact, a maxillary endognathia 
 often leads to the retention of canines 
which, at best, erupt in an ectopic 
 location, and at worst, remain impact-
ed. Moreover, the mesialization of the 
posterior sectors can lead to a lack 
of space for the development of the 
 canine.

Of course, any situation that pre-
sents and obstacle for the eruption 
of the permanent canines, can lead 
to them becoming impacted: cyst, 
tumor, supernumerary tooth, persis-
tence of the temporary tooth, and 

infection3. Also note the iatrogenic 
origin associated with impacted teeth 
due to early extraction of temporary 
canines.

Some authors explain that the absence 
of guidance because of the absence of 
lateral incisors, by loss or agenesis, or 
anomalies in shape or in the position of 
these teeth leads to a defective position-
ing of the canines6,33. This guiding theory 
is underreported by the fact that many 
cases of impacted canines have com-
pletely normal lateral incisors in form, 
volume, and position32,35.

Regional, general, and systemic 
causes

Regional, general, and systemic 
causes are now better understood. 
Diseases such as hypothyroidism, 
cleidocranial dysostosis, imperfect 
amelogenesis, Down’s syndrome, and 
osteoporosis can be associated with 
impacted canines. The genetic factor 
is currently being studied for cases of 
impacted canines34.

The discovery of the canine evolu-
tionary anomaly is most often discov-
ered during the clinical examination. 
As described by Benauwt and Ducha-
teau, persistent temporary teeth 
or diastema after their exfoliation 

should draw our attention. The posi-
tion of the canine can be evaluated 
via palpation. Moreover, a Quintero 
sign may lead to the suspicion of a 
problem with the development of the 
canines.

ETIOPATHOGENESIS

SYMPTOMALOGY
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In 1968, three types of imaging were 
used to specify the position of the im-
pacted canine: a retroalveolar x-ray, 
an occlusal film, and a three quarters 
or profile image. Today, the orthopan-
tomogram, the basic snapshot of the 
dental checkup, makes it possible to 
highlight many cases of canine impac-
tion (Fig. 1). Different parameters can 

be measured to establish the risk of 
dental impaction1,16. 

It should be noted, however, that the 
panoramic image is a computerized 
tomography (CT) image. Therefore, a 
tooth that would be at a distance from 
the cutting plane (palatal or symphy-
seal canine) may not be visible on the 
images (Fig. 2).

RADIOLOGICAL RESEARCH

Figure 1 
In this 9-year-old patient, the panoramic analysis shows a risk of canine impaction. Three meas-

ures are taken into account to establish the risk of dental impaction: the angle between the 
axis of the tooth and the interincisor line (a), distance to the occlusion plane (h), and finally the 
projection of the canine tip onto the lateral incisor (p). The tables of Ericson, Kurol, and Baccetti 

estimate the percentage of impaction in relation to this data.

Figure 2 
The orthopantomogram is a tomographic scan. Therefore, a tooth outside this cutting plane is not 
visible on the image. On the panoramic view, the mandibular impacted canine can go unnoticed, 

as is shown in the image. The contribution of the CBCT confirms the presence of an ectopic 
canine. In addition, relationships with mandibular incisors and cortical bones can be precise38.
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In this context, the accuracy of the 
information from these images is no 
longer sufficient in complex situations. 
The use of the cone-beam computed 
tomography (CBCT) thus have several 
objectives: beyond the simple eval-
uation of the risk of impaction (KpG 
 index)13,14,23,24,36, it will make it possible 

to objectify the relations with the adja-
cent teeth (roots of the lateral incisors, 
apex of premolars)17. Depending on 
the complexity of the treatment, the 
decision of the most appropriate and 
least risky traction pathway to set up 
the canine can be made  objectively19 
(Fig. 3).

It seems illusory today to want to de-
termine an age limit for canine place-
ment. However, note that after the age 
of 20 years, the rate of failure for the 
traction increases drastically5.

Treatment, Pretherapeutic stage

We still think it is relevant to address 
a child who appears to be suffering 
from a growth disorder to his or her 
attending physician or the endocrinol-
ogist. It is clearly shown that several 
endocrine disorders or hormone treat-
ments modify dental maturation. The 
holistic vision of the patient is neces-
sary: it allows us to identify causes 
that are sometimes far removed from 
our odontocentric concerns.

Treatment, Surgical step

Surgical phase associated with 
 orthodontics

The surgical approach for the impact-
ed tooth will depend on its situation: 
palatal, vestibular, or mixed. In the 
first step we will detail the techniques 
used for the palatal teeth. There are 
two opposing techniques: open tech-
niques and closed techniques, which, 
according to the literature, are not dis-
tinguished in terms of the results ob-
tained.

The “open” technique consists of 
exposing the tooth surgically and then 
placing a covering bandage over the 
wound for 10 days. The tooth can then 
erupt. As soon as it is sufficient, an 

TREATMENT INDICATION

Figure 3 
CBCT allows the practitioner to represent the position of the canine in space. The latter is 

 located in relation to the other teeth. On the left scan, the canine appears at the level of the 
palatal root of the premolar.
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 attachment is attached to the crown to 
allow the positioning of the tooth on 
the arch26. Of course, the deeper the 
canine, the more significant an obsta-
cle it is and the more it hinders an open 
traction. The main advantage of this 
technique lies in the palatial evolution 
of the crown, thus tending to isolate 
the apex of the canine from the adja-
cent teeth28. It is also easier to follow 
the evolution of the coronal movement 
when the tooth is visible.

The second technique, called the 
“closed” technique, consists of an in-
itial surgery on the tooth, the setting 
up of a traction device, and then the 
repositioning of the palatal flap. This 
technique requires planning the tooth’s 
traction path to minimize the risk of col-
lision with adjacent teeth4. This meth-
od has the advantage of decreasing 
the morbidity compared to the open 
technique. However, there are many 
disadvantages: preoperative bonding 
difficulty, detachment, tensile failure, 
and traction imprecision2 (Fig. 4).

Comparing these two techniques is 
tricky. At the moment, there is no data 
available to prefer one of the two in 
terms of periodontal health, esthetic 

results, intervention time, and patient 
perception30,31.

With regard to vestibular teeth, the 
approach will depend on the situation 
of the tooth: vestibulolingual and me-
siodistal position of the crown, amount 
of gingiva attached and the position in 
relation to the mucogingival line. There 
are three types of intervention: oper-
culization of the vestibular gingiva, an 
apically placed flap, and a closed tech-
nique27, 40.

The apically repositioned flap is used 
if the pulled tooth is likely to be in the 
free gingiva or if the crown is in a mesi-
al position compared to the lateral po-
sition38. The closed technique is used if 
the canine has a central position on the 
crest and/or is apical to the mucogingi-
val line (Fig. 5).

Terminal Surgical Phase
This involves the self-transplantation 

of the canine. This technique can be 
used if no other therapeutic options 
are indicated or if they are unsuccess-
ful. It allows for the rapid treatment of 
edentulous situation, but it requires an 
orthodontic and surgical preparation at 
the recipient site21.

Figure 4 
Example of eruption of palatal impacted canine. A flap is lifted and the tooth is exposed. The 
most delicate step is placing the canine for the bonding of the press stud. This is prepared in 
advance with a metal ligature strand punctuated with eyelets. The application of the self-etch-
ing solutions can be performed in just one application with a latency time before decreased 
 adhesion (10 s). Moreover, it does not require any rinsing or drying of sources of bleeding.
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It seems that the maturation stage of 
the canine does not affect the success 
rate of this treatment, but self-trans-
plantation is only possible if >2/3 of the 
root is raised20. A strict protocol must 
therefore be followed: atraumatic ex-
traction, flexible compression without 
immobilization of the tooth, and finally 
endodontic treatment, which should 
be performed within 14 days if the 
tooth is apexified or at the first signs of 
pulp necrosis if the apex is open.

However, the long-term success rate 
of transplanted teeth remains low. This 
solution should therefore be considered 
as a transitional solution for the mainte-
nance of bone and periodontal volume 
before attempting a dental or implant 
reconstruction. This technique is prob-
ably not practiced because of the high 
rate of ankylosis that results in the grad-

ual destruction of the root. As the tooth 
is replaced by bone, it does not compro-
mise the placement of a future implant.

Treatment, Orthodontic Stage

There are usually two stages: preoper-
ative and postoperative. At first, it may 
be useful to find the necessary place 
for the canine. This is done so as not to 
injure the teeth already present on the 
arch by putting them in contact with the 
impacted tooth7. To do this, the use of 
three-dimensional examinations is nec-
essary to plan dental movements39.

In adults, the rate of insertion after 
disimpaction is relatively random (50% 
in patients aged >30 years). It may be 
preferable to start traction, without 
prior preparation, to overcome the fail-
ures due to possible ankylosis.

Figure 5
Setting up an impacted canine in an imperfect amelogenesis setting is a challenge. Here the 

vestibular canine has an apically moved flap. A traction button is bonded with a modified etching 
protocol (sodium hypochlorite). A connector is placed between the canine and two mini-screws 

inserted in palate. At 1 month after the procedure, note the healing of the displaced flap and 
keratinized gingiva gain at the canine neck.
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In a second stage, the impacted 
 canine will be moved to its normal po-
sition on the arch. Several types of an-
chorage can be used. In the first stage, 
place all the other teeth of the arcade. 
To do this, it is recommended to install 
a sufficiently rigid arch or a controlled 
sectoral mechanics9, to avoid an open-
ing of the infraclusion due to the leve-
ling of the archway11.

Other devices are described, in par-
ticular the use of bone anchors, trans-
gingival10, or periosteal micro-screws. 
These include the traction devices 
described by Chillès12. These make 
it possible not to subject the arch to 

the stresses imposed by the traction 
of the canine. This is all the more im-
portant, as the risk of ankylosis could 
result in an ingression and a version of 
the adjacent teeth. Moreover, in some 
cases, these devices allow the traction 
of the canine without adhesion to the 
rest of the arch. The canine can then 
be brought as close as possible to its 
correct position. The multiattachment 
phase is then performed to obtain the 
perfect occlusion of the canine. How-
ever, this phase remains delicate, be-
cause it is the control of this tooth in 
three dimensions that will allow the 
placement of the canine (Fig. 6).

Figure 6 
At first, the canine is removed by keeping the temporary tooth in place. The traction (purely 
distal) is done with a palatal screw. In the third step, the canine is set up on the arch using 

a  multibrace palatal device.

This analysis of the literature, which 
includes the 2015 recommendations37, 
shows that, compared with those from 

1968, techniques have improved. This is 
a matter of making our protocols more 
reliable, and they are constantly being 

CONCLUSION
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improved. Today, it seems certain that 
the management of the impacted ca-
nine begins with the screening and 
interception phase. However, in cases 
requiring surgery, it should be noted 
that the treatment plan should be dis-
cussed by both the orthodontist and 
the surgeon. To repeat the conclusion 
of our authors: “The diversity of tech-
niques clearly indicates the difficulty of 
impacted canine removal. However, all 
the authors quoted happily illustrated 

their case techniques. Finally, in spite 
of the progress of dental implantology, 
extraction should be limited to cases of 
refusal of treatment on the part of the 
patient, in the absence of a sign of root 
resorption of the neighboring teeth, in 
cases of satisfactory contact between 
the lateral incisors and the premolars, 
and in cases of very severe ectopia 
without any pathological signs.
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