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Frequency

• 2-3% of the population (second only to third molars in frequency of 
impaction)

• 85% palatal impaction
• 15% buccal impaction
• 90% involve single impaction



Characteristics

• Male -vs- Female no difference (Kurol)         
• - others report up to 2:1 female to male
• Right side -vs- left  no difference 
• May correlate to mesially impacted (ectopic) permanent 

first molars
• May correlate with constricted maxilla and/or severe 

crowding



Several factors can contribute to complications 
in the eruption of permanent cuspids
• Canine teeth typically have a narrow pathway in which to erupt due 

to:
-Sequence of eruption: All other front teeth are fully established
-Size: Permanent canine teeth are much larger than the deciduous 

teeth they are replacing
-Slow development: Canines have longer roots than most other 

teeth, therefore a longer eruption path
• THESE FACTORS IN COMBINATION WITH OTHER ETIOLOGIC FACTORS 

MAY LEAD TO ECTOPICALLY POSITIONED CUSPIDS.  



Etiology of Impacted Cuspids
• Known etiologic factors concerned with canine 

displacement fall into 4 groups:
• local hard tissue impediments (supernumerary teeth, 

odontomes), 
• soft tissue pathologic lesions (granulomas associated 

with carious deciduous canines, enlarged dental 
follicles/dentigerous cysts

• absence of guidance (late-developing, anomalous or 
missing lateral incisors), crowding, narrow arches

• genetic factors (primary displacement of the tooth 
bud, abnormal long-axis orientation), family history

• In some cases, the etiology can belong to more than 
one of these groups; in others, the etiology may 
remain obscure.
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ANOMALIES OF THE LATERAL INCISORS MAY 
GREATLY INFLUNCE GUIDANCE OF CUSPID 
ERUPTION
-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 
-It seems that the presence of the lateral incisor root with the right 
length, formed at the right time, is an important variable needed to 
guide the mesially erupting canine in a more favorable distal and 
incisal direction.
-Becker et al.,  reported an increase of 2.4 times in the incidence of 

palatally impacted canines adjacent to the sites of missing lateral 
incisors as compared with the general population. 



Three indicators for impaction (as seen from OPG)

Lindauer, S.J., Rubinstein, L.K., Hang, W.M., 
Andersen, W.C., and Isaacson, R.J. Canine impaction
identified early with panoramic radiographs. 
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Early prediction of maxillary canine
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AJO/DO March 2019 Volume 155, Issue 3, Pages 380–387 
Are panoramic radiographs good enough to render correct angle and sector 
position in palatally displaced canines?
Margitha Björksved

• In the 1990s, cone-beam computed tomography (CBCT) started to 
become popular in cases with PDCs. The aims of this prospective 
study were to evaluate the agreement of PDC sector position and 
angle to midline between panoramic radiographs and CBCT scans.

• Conclusions
• Panoramic radiographs overestimate PDC sector and angle to midline 

position, compared with the use of CBCT scans, but clinically the 
differences are quite modest. Panoramic radiographs could be 
considered good enough for rendering PDC position when the need 
for 3D information is not crucial for treatment planning.
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AJO/DO December 2019 Volume 156, Issue 6, Pages 808–817 
Factors affecting forced eruption duration of impacted and labially 
displaced canines
Hyeonseo Shin

• Conclusions
• Many pretreatment factors have been mentioned as predictors to 

estimate forced eruption duration for impacted maxillary canines. In 
this retrospective study, the following conclusions were drawn:

• 1) Angle  was the only factor significantly associated with the duration 
of orthodontic traction. This predictor accounted for 34% of the 
observed variations.

• 2) More inclined canines with respect to the midsagittal plane 
required longer treatment duration: above 30 degrees an additional 
0.3 months may be required if the inclination is increased by 1°.

https://www.ajodo.org/issue/S0889-5406(18)X0024-9


AJO/DO October 2017Volume 152, Issue 4, Pages 489–493 
Assessment of the root apex position of impacted maxillary canines on 
panoramic films
Sung-Hun Kim, Woo-Sung Son, Tetsutaro Yamaguchi, Koutaro Maki, Seong-Sik
Kim, Soo-Byung Park, Yong-Il Kim

• Conclusions
• On panoramic films, the root apices of palatally impacted canines 

tended toward the root apices of the maxillary first premolars, 
whereas those of labially impacted canines tended toward the root 
apices of the maxillary lateral incisors. Therefore, the sector locations 
of impacted canine root apices on panoramic radiographs could be 
used for the early prediction of maxillary canine impactions and 
determination of the labiopalatal positions of impacted canines.

http://www.ajodo.org/issue/S0889-5406(17)X0009-7


Mesiodistal positions of impacted canine root apices on panoramic radiographs according to 
sector locations: 1) corresponds to the central incisor; 2) corresponds to the lateral incisor; 3)
corresponds to the canine; 4, corresponds to the first premolar. A, Sector of the contralateral 
unimpacted canine site; B, symmetric application of the sector to the opposite impacted canine 
site; C, positions of the impacted canine root apices according to sector location.



AJO/DO July 2012 Volume 142, Issue 1, Pages 45–51
Early prediction of maxillary canine impaction from 
panoramic radiographs
Anand K. Sajnani,Nigel M. King

• The vertical distance of the tip of the maxillary canine from the 
occlusal plane as evident on a panoramic radiograph is a good 
predictor of impaction of a maxillary canine. Diagnosis of an 
impacted maxillary canine can be made after 8 years of age, 
especially if the angulation of the canine with the midline is also 
considered. Hence, screening of patients to detect an early 
impaction could be performed at this age.



Comments

The study itself was impressive with 384 Panoramic radiographs 
examined at different ages with unilateral impacted canines. 

There was a built in control as they could be compared with the 
unaffected antimere.  They did not separate the buccal 

impactions from the palatal impactions. Normally in the general 
population buccal impactions only account for 8% of all maxillary 

canine impactions and present with totally different 
characteristics. Never the less, this article shows us in clear 

graphic form the basic characteristics of a normal and impacting 
maxillary canine as it relates to distance from occlusal plane, 

angle to midline, and sector location.





Root resorption and ectopically 
erupting maxillary canines 

Cernochova P, Krupa P, Izakovicova-
Holla L. Root resorption associated 
with ectopically erupting maxillary 

permanent canines: a computed 
tomography study. Eur J Orthod 

2011;33:483-91



•Sample consisted of 255 white patients with a total of 
334 canines that were evaluated with computed 
tomography imaging. 
* 57.5% of the impacted canines were positioned palatally, 27.8% 
were positioned buccally, and 14.7% were in the dental arch. 
* Of the 334 maxillary canines, 59 (17.7%) were related to severe 
root resorption.  Including 12.6% of the lateral incisors, 4.8% of 
the first premolars, and 2.1% of the central incisors. 
*Majority of subjects (57.6%), root resorption occurred in the 
apical third. 
* Root resorption was most frequently found for buccally 
positioned canine crowns, less often for canines in the dental 
arch, and least frequently for palatally positioned canine crowns.



CONCLUSIONS

*Early diagnosis of ectopically erupting canines is 
important. 

*If the maxillary canines are not buccally palpable in a 
normal position between 9 and 12 years of age, 
there is asymmetry 
on palpation, or, if the adjacent teeth are tipped, a 
radiographic examination is recommended.
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September 2019 Volume 156, Issue 3, Pages 391–400 
Influence of maxillary canine impaction characteristics and factors associated 
with orthodontic treatment on the duration of active orthodontic traction
Luis Ernesto Arriola-Guillén

• Results
• Sex had significant influence (P = 0.027) on the time of traction; in female 

patients, the time was 2.05 months more than in male patients. Bilateral 
impaction treatment increased the time by 2.74 months compared with unilateral 
cases (P = 0.001). Traction of bicortically centered impacted canines increased the 
duration of traction by 2.85 months (P = 0.001). Finally, the traction time 
increased in 2.35 months (P = 0.046) when the impaction sectors were 4 or 5 
(close to the midline).

• Conclusions
• The duration of orthodontic traction of maxillary impacted canines of this study 

subjects is mainly influenced by the sex of the patient, the condition of bilateral 
impaction, canines impacted bicortically, and sectors close to the midline, and 
these factors may increase the traction time by a few months. Nevertheless, 
further independent studies with greater sample sizes are needed to confirm our 
results.

https://www.ajodo.org/issue/S0889-5406(18)X0021-3


AJO/DO December 2019 Volume 156, Issue 6, Pages 808–817 
Factors affecting forced eruption duration of impacted and labially 
displaced canines
Hyeonseo Shin

• Conclusions
• Many pretreatment factors have been mentioned as predictors to 

estimate forced eruption duration for impacted maxillary canines. In 
this retrospective study, the following conclusions were drawn:

• 1) Angle  was the only factor significantly associated with the duration 
of orthodontic traction. This predictor accounted for 34% of the 
observed variations.

• 2) More inclined canines with respect to the midsagittal plane 
required longer treatment duration: an additional 0.3 months may be 
required if the inclination is increased by 1°.
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AJO-DO June 2010
Analysis of failure in the treatment of impacted maxillary canines

Adrian Becker,a Gavriel Chaushu,b and Stella Chaushuc Jerusalem and Tel-Aviv, Israel

Introduction: In this study, we aimed to evaluate the reasons for failure of orthodontic treatment for 
impacted maxillary canines and to recommend measures to overcome them. 

Methods: Twenty-eight patients (ages, 17.4 6 4.3 years) with 37 maxillary impacted canines were 
referred after a failed attempt to resolve the impac- tion. Reasons for failure were analyzed, and 

corrective measures undertaken. The success rate of the revised treatments and the durations of both 
treatments were recorded. 

Results: The mean duration of the failed treatments was 26.2 6 17.2 months. The failed treatments 
were mostly based on plane radiographs, intra-arch dental anchorage, and elastic traction directly to 

the labial archwire. The major reasons for failure were inadequate anchorage (48.6%), mistaken 
location and directional traction (40.5%), and ankylosis (32.4%). In several patients, there was more 

than 1 possible reason for failure. The success rate of the revised treatments was 71.4%, and the mean 
duration was 14.4 6 7.2 months. Repeat surgery was needed for 62.9% of the canines in which 

corrective treatment was started, mostly to redirect the ligature wires. The corrective measures 
included the use of 3-dimensional imaging and a change in the direction of traction. Anchorage was 

reinforced by dental and skeletal means. 

Conclusions: Inaccurate 3-dimensional diagnosis of location and orientation of impacted 
teeth and failure to appreciate anchorage demands were the major reasons for failure in 

the treatment of impacted canines. 

(Am J Orthod Dentofacial Orthop 2010;137:743-54)



What the Research Says about open –vs- closed eruption of 
impacted cuspids

*Early alignment faster with the open technique vs 
closed technique

*Less canines ankylosis seen with open technique
*Palatally impacted canines increased tx. time by 

4.7 months on average compared to facial 
impaction

*Less ankylosis in younger patients
* Overall both techniques comparable 



Open vs closed surgical exposure of palatally displaced canines: a comparison of 
clinical and patient-reported outcomes—a multicentre, randomised controlled 
trial.
Margitha Björksved et al. EJO advanced access: DOI: 10.1093/ejo/cjab015/2021

• What did they find?
• One hundred seventeen participants completed the trial. 58 were in the open, and 59 were 

in the closed exposure group.
• They found the following:
• The eruption time, measured in months from the exposure until the canine crown was 

visible, was 8.5 months (SD=5.7) in the open group and 11.5 months (SD=5.7) in the closed 
group. This was statistically different.

• They looked at the treatment time from the canine being visible to being in position in the 
arch with good root torque. They found that this was 18.0 months (SD=6.1) in the open and 
14.8 months (SD=6.9) in the closed. (p=0.01).

• This meant that the total treatment time was 26.4 months in the open and 26.3 in the closed 
group. This was not statistically or clinically significant.

• They did not find any other differences for the other outcome measures, apart from pain and 
discomfort. Their analysis showed that there was statistically more significant pain in the 
closed than in the open group. Unfortunately, they did not mention if this difference was 
clinically significant.

https://academic-oup-com.manchester.idm.oclc.org/ejo/advance-article/doi/10.1093/ejo/cjab015/6296675


CONCLUSION

• The treatments were equally successful. The clinicians 
aligned all the palatally impacted canines.

• There were no differences in total treatment time
• The closed group reported more pain and discomfort than 

the open exposure group.



Extraction of the primary canine with impacted 
permanent cuspids???
Several studies have indicated that extraction of the 
primary canine in young people might lead to 
improvement in the position of the permanent 
canine; however, this can be inconsistent and we 
need more information about when this 
intervention is likely to help.



Interventions for promoting the eruption of palatally displaced permanent canine 
teeth, without the need for surgical exposure, in children aged 9 to 14 years
Philip E Benson, Amarpreet Atwal, Farhan Bazargani, Nicola Parkin, Bikram Thind.
Cochrane Database of Systematic Reviews 2021, Issue 12. Art. No.: CD012851.
DOI: 10.1002/14651858.CD012851.pub2.

• “To assess the efficacy, safety and cost-effectiveness of any 
interceptive procedure to promote the eruption of a PDC compared 
to no treatment or other interceptive procedures in young people 
aged 9 to 14 years old”.

• What did they do?
• They followed standard Cochrane methodology in this review. This was 

hand and electronic searching for publications, filtering relevant papers, 
extracting data, carrying out a meta-analysis, assessing the risk of bias, and 
identifying the strength of evidence. The team did this in combination with 
the Cochrane Editorial team. As a result, this is a high-quality review.

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012851.pub2/abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012851.pub2/abstract


• When they looked at the interventions. One study (67 participants) 
compared extraction of the primary canine with non-extraction of 
the primary canine. This study included participants with unilateral 
suspected PDCs (45) and 22 participants with bilateral PDCs. For the 
unilateral PDC group, the patient was allocated to extraction or non-
extraction of the primary canine. If the participant had bilateral 
PDCs, the authors used a split-mouth design to have the primary 
removed or retained on either the right or left side.

• Did the intervention work?
• The systematic review authors analysed data from this study. This showed 

that without the extraction of the primary canine, 13.6% of the PDCs 
erupted. When the primary canine was removed, 39.1% of the PDCs 
erupted. The difference was 25% eruptions when the primary canine was 
removed. The CIs were very large from 1.4 fewer to 112.3 more. 
Furthermore, the authors concluded that the certainty of the evidence was 
low.



• They included four studies, involving 199 randomized participants 
(164 analyzed), 108 girls and 91 boys, 82 of whom were diagnosed 
with unilateral PDC and 117 with bilateral PDC. 

• One study (randomized 67 participants, 89 teeth) found that 
extracting the primary canine may increase the proportion of PDCs 
that successfully erupt into the mouth at 12 months compared with 
no extraction

• Three studies (randomized 132 participants, 227 teeth) found no 
difference in the proportion of successfully erupted PDCs at 18 
months with a double primary tooth extraction compared with 
extraction of a single primary canine 

2021 Dec 30;12(12):CD012851. 
doi: 10.1002/14651858.CD012851.pub2. 
Interventions for promoting the eruption of palatally displaced 
permanent canine teeth, without the need for surgical exposure, 
in children aged 9 to 14 years 
Philip E Benson 1 , Amarpreet Atwal 2 , Farhan Bazargani 3 , Nicola Parkin 1 , Bikram Thind 4 

https://pubmed.ncbi.nlm.nih.gov/?term=Benson+PE&cauthor_id=34967448
https://pubmed.ncbi.nlm.nih.gov/34967448/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Atwal+A&cauthor_id=34967448
https://pubmed.ncbi.nlm.nih.gov/34967448/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Bazargani+F&cauthor_id=34967448
https://pubmed.ncbi.nlm.nih.gov/34967448/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Parkin+N&cauthor_id=34967448
https://pubmed.ncbi.nlm.nih.gov/34967448/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Thind+B&cauthor_id=34967448
https://pubmed.ncbi.nlm.nih.gov/34967448/#affiliation-4
https://doi.org/10.1002/14651858.CD012851.pub2


Conclusion
• The evidence that extraction of the primary canine in a young 

person aged between 9 and 14 years diagnosed with a PDC may 
increase the proportion of erupted PDCs, without surgical 
intervention, is very uncertain. There is no evidence that double 
extraction of primary teeth increases the proportion of erupted PDC 
compared with a single primary tooth extraction at 18 months or 
the proportion referred for surgery by 48 months. Because we have 
only low to very low certainty in these findings, future research is 
necessary to help us know for sure the best way to deal with upper 
permanent teeth that are not erupting as expected. 



Where are the permanent cupids?? A question to ask for all patients 7-12 years of age.
SUMMARY OF EVALUATING AND TREATING IMPACTED CUSPIDS.

-For patients that are 7-12 years of age the practitioner should check for the position of the unerupted 
permanent cuspids as part of an initial exam. 
- If these teeth cannot be palpated on the buccal, apical to the deciduous cuspid then a screening 

panorex is recommended.  The panorex can identify the presence of these teeth as well as their 
position.  A CT scan may be recommended for further clarification regarding position and possible root 
damage to the permanent teeth. 

- The three things to look for as far as position are: the overlap (and amount of overlap) of the crown of 
the cuspid over the root of the lateral, the angulation of the cuspid in relationship to a perpendicular to 
the midline and the vertical height from the occlusal plane.  

- The amount of overlap of the cuspid over the lateral is the most important indicator and is described as 
Zone 1-4 (with Zone 1 being just over the distal of the lateral root and Zone 4 being all the way into the 
central root).  

- Angulations greater than 30 degrees are also of concern as are further distances of the tip of the crown 
from the occlusal plane.  

- In most cases if the tooth is not palatable and is overlapping the lateral root and/or at a high angle 
then the early removal of the deciduous cuspid can help normalize the eruption of the permanent 
cuspid, reduce the possibility of damage to the root of the lateral and or central incisor and lessen the 
need for future surgical exposure and positioning of the impacted cuspid (note that no space 
maintenance is needed for this on the upper arch). Appropriate informed consent should be obtained.

- This procedure also applies to the lower arch (though most lower cuspid impactions are to the facial) 
and require the removal of the deciduous molars as well as the cuspid).  Space maintenance is needed 
on the lower arch.                         



Assessment Diagnosis Management 

Sector 1
Angle of less than 30° to the 
midline 

The canine(s) is/are unlikely to be 
displaced 

Monitor eruption
If one canine is high (relative to the 
occlusal plane) or significantly 
delayed compared with the other 
canine or if both canines are 
delayed relative to the dental age, 
then consider space creation (if 
needed).
The primary canine(s) should 
exfoliate naturally, but extraction 
may speed up the eruption of the 
permanent canine 

Sectors 2 and 3
Not palpable
Angle of less than 30° to the 
midline 

The canine(s) is/are probably 
palatally displaced (check with 
parallax radiographic views) 

Consider space creation and 
extraction of the primary canine (or 
both) 

Sectors 4 and 5
Not palpable 
Angle to the midline greater than 

The canine(s) is/are significantly 
displaced. 

Extraction of the primary canine(s) 
is likely to improve the position of 
the permanent canine (not 
guaranteed).
Removal of primary canine(s). 
Surgical exposure and orthodontic 
alignment will probably be required 
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