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ABSTRACT 
Maxillary canine impaction is a multi-factorial dental anomaly commonly encountered in 
orthodontic practice. An overview of the incidence and sequelae, as well as the surgical, 
periodontal, and orthodontic considerations in the management of impacted canines is 
presented. The clinician needs to be familiar with the differences in the surgical management of 
the labially and palatally impacted canines, the best method of attachment to the canine for 
orthodontic force application, and with the implications of canine extraction. The various factors 
that influence all these decisions are discussed. The early detection of eruptive anomalies of the 
upper canine requires an understanding of its normal eruptive pattern.  
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INTRODUCTION 
 
The ectopic eruption and impaction of 
maxillary permanent canines is a frequently 
encountered clinical problem. The diagnosis 
and treatment of this problem usually 
requires the expertise and co-operation  of 
the general practitioner, the pediatric dentist, 
the  oral surgeon, and the periodontist, as 
well as the orthodontist.  
 
INCIDENCE OF CANINE IMPACTION   
Impaction most commonly involves the 
lower third molar, followed by the 
permanent upper canine. Approximately 
1.5% to 2% of the general population 
experiences impaction of the upper canine [1-

4] which implies a number of repercussions. 
Most impacted canines are palatally 

displaced in white patients [5, 6] but buccally 
displaced in Asians [7]. Dachi and Howell1 
reported that the incidence of maxillary 
canine impaction is 0.92%, whereas 
Thilander and Myrberg [3] estimated the 
cumulative prevalence of canine impaction 
in 7 to 13 year-old children to be 2.2%. 
Ericson and Kuro P estimated the incidence 
at 1.7%. Impactions are twice as common in 
females (1.17%) as in males (0.51%). Of all 
patients with maxillary impacted canines, it 
is estimated that 8% have bilateral 
impactions. The incidence of mandibular 
canine impaction is 0.35%. Jacoby [5] stated 
that 85% of the impacted canines are palatal, 
and they usually occur in patients with 
adequate arch length.  In esthetic terms,  as 
pointed out  by Dewell, [8] "its strategic 
position at the angle of the arch is significant 
in the maintenance of harmony and 
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symmetry of occlusal relationship and in 
determining the contours of the mouth as a 
whole." Since maxillary canines are 
impacted  more frequently, the emphasis of 
this presentation will be on their 
management. However, the general 
principles of diagnosis and treatment can be 
applied to both the maxillary and the 
mandibular teeth [7,8]. 
SEQUELAE OF IMPACTION 
Shafer et al. [9] suggested the following 
sequelae for canine impaction: (a) labial or 
lingual malpositioning of the impacted tooth, 
(b) migration of the neighboring teeth and 
loss of arch length, (c) internal resorption, 
(d) dentigerous cyst formation, (e) external 
root resorption of the impacted tooth, as well 
as the neighboring teeth, (f) infection 
particularly with partial eruption,  (g) 
referred pain, and (h) combinations of the 
above sequelae. It is estimated that in 0.71% 
of children in the 10 to 13year age group, 
permanent incisors have resorbed because of 
the ectopic eruption of maxillary canines.[10] 
On the other hand, the presence of the 
impacted canine may cause no untoward 
effects during the lifetime of the person. 
These potential complications, as well as 
others that will be detailed later, emphasize 
the need for close observation of the 
development and eruption of these teeth 
during "routine" periodic dental examination 
of the growing child. 
 
ETIOLOGY OF MAXILLARY CANINE 
IMPACTION 

To date, different etiologic factors and 
theories have been proposed for either type 
of impaction. Currently, two opposing 
theories—the genetic origin and the 
guidance theories—are popular for the 
etiology of a palatally displaced canine 
(PDC). The proponents of the genetic origin 
support their theory based on the following 

five evidential categories: occurrence of 
other dental anomalies concomitant with 
PDC, bilateral occurrence of  PDC, sex 
differences in PDC occurrence, familial 
occurrence of PDC, and population 
differences in PDC occurrence [11]. .In 
general, the causes for retarded eruption of 
teeth may be either generalized or localized 
[12, 13]. Generalized causes include endocrine 
deficiencies, febrile diseases, and irradiation. 
The most common causes for canine 
impactions are usually localized and are the 
result of any one, or combination of the 
following factors: (a) tooth size-arch length 
discrepancies, (b) prolonged retention or 
early loss of the deciduous canine, (c) 
abnormal position of the tooth bud, (d) the 
presence of an alveolar cleft, (e) ankylosis, 
(f) cystic or neoplastic formation, (g) 
dilaceration of the root, (h) idiopathic 
condition with no apparent cause. More 
recently, the absence of the maxillary lateral 
incisor and variation in the root size of the 
tooth, as well as variation in the timing of its 
root formation, have been implicated as 
important etiologic factors associated with 
canine impaction [5, 14]. According to an 
analysis by Bin Yan Zongyang Sun et al [15], 
in a Chinese population,  anterior transverse 
(dental and skeletal) deficiency is a major 
etiologic factor for buccal canine impaction. 
 
DIAGNOSIS OF IMPACTION 
 
The diagnosis of canine impaction is based 
on both clinical and radiographic 
examinations: 
 
Clinical evaluation 
It has been suggested that the following 
clinical signs might be indicative of canine 
impaction: (1) delayed eruption of the 
permanent canine or prolonged retention of 
the deciduous canine beyond 14 to 15 years 
of age, (2) absence of a normal labial canine 
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bulge, in other words, either inability to 
locate canine position through intraoral 
palpation of the alveolar process or the 
presence of an asymmetry in the canine 
bulge noted during alveolar palpation, (3) 
presence of a palatal bulge, and (4) delayed 
eruption, distal tipping, or migration 
(splaying) of the lateral incisor. According to 
Ericson and Kurol [10] the absence of  the 
"canine bulge" at earlier ages should not be 
considered as indicative of canine impaction. 
In their evaluation of  505 school children 
between 10 and 12 years of age, they found 
that 29% of the children had non-palpable 
canines at 10 years, but only 5% at 11 years, 
whereas at later ages only 3% had non-
palpable canines. Therefore, for an accurate 
diagnosis the clinical examination should be 
supplemented with a radiographic 
evaluation. 
 
Radiographic evaluation  
Although various radiographic exposures, 
including occlusal films, panoramic views, 
and lateral cephalograms, can help in 
evaluating  the position of the canines, in 
most cases periapical films are uniquely 
reliable for that purpose.  
1. Periapical films. A single periapical film 
provides the clinician with a two-
dimensional representation of the dentition.   
In other words, it would relate the canine to 
the neighboring teeth both mesiodistally and 
super inferiorly. To evaluate the position of  
the canine buccolingually, a second 
periapical film should be obtained by one of 
the following methods: 
 a. Tube-shift technique or Clark's rule: Two 
periapical films are taken of the same area, 
with the horizontal angulation of the cone 
changed when the second film is taken. If the 
object in question moves in the same 
direction as the cone, it is lingually 
positioned and  if the object moves in the 
opposite direction, it is situated closer to the 

source of radiation and is therefore buccally 
located .  
 b. Buccal-object rule. If the vertical 
angulation of the cone is changed by 
approximately 20 ° in two successive 
periapical films, the buccal object will move 
in the direction opposite the source of 
radiation. On the other hand, the lingual 
object will move in the same direction as the 
source of radiation. The basic principle of 
this technique deals with the foreshortening 
and elongation of the images. 
 
2. Occlusal films. It helps determine the 
buccolingual  position of the impacted 
canine in conjunction with the  periapical 
films, provided that the image of the 
impacted  canine is not superimposed on the 
other teeth. 
 
3. Extraoral films. Frontal and lateral 
cephalograms can sometimes aid in the 
determination of  the position of the 
impacted canine, particularly its relationship 
to other facial structures (e.g., the maxillary 
sinus and the floor of the nose).  
 
TREATMENT  ALTERNATIVES 
Each patient with an impacted canine must 
undergo a comprehensive evaluation of the 
malocclusion. The clinician should then 
consider the various treatment options 
available for the patient, including the 
following: 
(a) No treatment if the patient does not desire 
it. In such a case, the clinician should 
periodically evaluate the impacted tooth for 
any pathologic changes b) Auto 
transplantation of the canine [16, 17] (c) 
Extraction of the impacted canine and 
movement of a first premolar in its position. 
(d) Extraction of the canine and posterior 
segmental osteotomy to move the buccal 
segment mesially to close the residual 
space[18] (e) Prosthetic replacement of the 
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canine (f) Surgical exposure of the canine 
and orthodontic treatment to bring the tooth 
into the line of occlusion. This is obviously 
the most desirable approach. 
  
IRONY OF PALATAL AND BUCCAL 
IMPACTIONS  
Jacoby [19] believed that it is difficult to 
establish an accurate rate for palatal versus 
labial impaction. He attributed this to the 
difficulty in determining whether a labially 
impacted tooth might eventually erupt on its 
own, often further superiorly and labially 
than its normal position. On the other hand, 
palatally impacted canines seldom erupt 
without intervention [19]. It is believed that 
this impeded eruption is due to the thickness 
of the palatal cortical bone, as well as the 
dense, thick, and resistant palatal mucosa. 
Palatally impacted canines are more often 
inclined in a horizontal/oblique direction, 
whereas labial impactions offer a more 
favorable vertical angulation. 
 
MANAGEMENT OF  PALATALLY 
AND LABIALLY IMPACTED  
CANINES 
Labial impaction of the maxillary canine is 
less frequent than palatal impaction and is 
often caused by insufficient arch length. As a 
result, the canine is often positioned high in 
the alveolar bone and erupts through the 
alveolar mucosa (Fig 1). 
 

                  
                             Fig 1 
 

There are numerous  surgical methods for 
exposing the impacted canine and bringing it 
to the line of occlusion. 
Two of the most commonly used methods 
are 
 (1) Surgical exposure, allowing natural 
eruption, and 
 (2) Surgical exposure with placement of an 
auxiliary attachment. Orthodontic forces are 
subsequently applied to the attachment to 
move the impacted tooth. 
 
Surgical exposure to allow natural eruption 
to occur  
This method is most useful when the canine 
has a correct axial inclination and does not 
need to be up righted during its eruption. The 
progress of canine eruption should be 
monitored with roentgenograms with the use 
of reference points such as an adjacent tooth 
or the arch wire (Fig 2). 
 
 Surgical exposure with the placement of an 
auxiliary 
After the surgical exposure of the impacted 
tooth, an auxiliary is attached to the crown. 
Such an auxiliary can be either directly 
bonded to enamel or indirectly attached to a 
cemented band or crown. 
Two approaches are generally recommended 
in regard to the timing of placing the 
attachment: 
1. Lewis preferred a two-step approach. 
First, the canine is surgically uncovered and 
the area is packed with a surgical dressing to 
avoid the filling of tissues around the tooth. 
After wound healing, within 3 to 8 weeks, 
the pack is removed, and an attachment is 
placed on the impacted tooth. 
2. The second method is a one-step 
approach; i.e., the attachment is placed on 
the tooth at the time of surgical exposure 
(Fig 3). The tissues over the attachment 
should be excised, and a periodontal pack 
should be placed. The pack will minimize 
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patient discomfort and prevent the 
granulation tissues from covering the 
attachment before the clinician is ready to 
apply traction forces on the impacted tooth. 
This approach is particularly recommended 
for palatally impacted teeth. One of the 
important advantages of such an approach is 
that when the force is applied to the 
impacted tooth, the clinician is able to 
visualize the crown of the tooth and to have 
better control over the direction of tooth 
movement   

 
                                                      
 
 
 
 
 
 
 

 Fig 2                                        
                                 
                                                       
  Management in case of a Labial impaction 
 
 
Fig 3  
(Fig 2&3)- SURGICAL EXPOSURE OF 
PALATAL IMPACTION 
 
METHODS OF ATTACHMENT 
Different methods of attachment to the 
impacted tooth have been suggested, 
including crowns, wire ligatures, chain links, 
bands, and directly bonded brackets.12 The 
use of a circumferential, dead soft, ligature 
wire (lasso) as an attachment around the 
cervical area of the tooth has been fairly 
common. Such an approach should be 
discouraged, since too much bone has to be 
removed.  
 
ORTHODONTIC CONSIDERATION    

The prognosis for orthodontic movement of 
a palatally impacted tooth depends on a 
variety of factors, such as the position of the 
impacted tooth relative to neighboring teeth, 
its angulations, the distance the tooth has to 
be moved, and the possible presence of 
ankylosis. The use of fixed appliances to 
move the exposed tooth is advocated in most 
cases. Most malocclusions, including those 
that involve impacted canines, require 
placement of the orthodontic appliance on 
both maxillary and mandibular arches. Such 
an appliance will enable the orthodontist to 
achieve the desired biomechanical control 
needed to obtain optimal results. With the 
introduction of new orthodontic materials 
such as elastic threads and elastomeric 
chains, the orthodontist has greater control of 
force magnitude and direction. 
If the overall orthodontic treatment plan 
involves the removal of premolars, it is 
advisable to postpone their extraction until 
the canine is surgically exposed and 
orthodontic forces are applied. This is done 
to ensure the feasibility of moving the 
impacted tooth before extracting a workable 
replacement [8].  When it is decided to close 
the canine space orthodontically, the 
posterior segment must be protracted and the 
case finished in a Class II molar relationship 
on the affected side, assuming that the 
mandibular arch is treated without extraction  
 
CONCLUSION 
In conclusion, the management of the 
severely impacted canine is often a complex 
undertaking and requires the joint expertise 
of a number of clinicians. It is important that 
these clinicians communicate with each other 
to provide the patient with an optimal 
treatment plan based on scientific rationale. 
These problems require careful and 
multidisciplinary treatment planning. The 
precise mechanics along with careful 
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planning at each step will help us to achieve 
the desired results.        
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