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The prevalence and associations of 
radiographic diagnostic signs indicating 
possible pre-eruptive canine ectopia: 
The results of a mixed dentition 
radiographic survey
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ABSTRACT
Maxillary canine ectopia is an anomaly of the mixed dentition 
which can and should be diagnosed early and treated 
interceptively wherever possible. Various radiographic 
markers have been associated with canine ectopia, and 
these are significant aids to a thorough clinical examination, 
in order to diagnose ectopia.  

Methodology
A cross sectional study was carried out on a sample of 465 
mixed dentition panoramic radiographs in order to establish 
the prevalence of maxillary canine ectopia according to a 
set of radiographic markers.  The sample of radiographs 
included patients with dental ages between 10 and 12 
years of age.

Results
404 radiographs displayed signs of canine ectopia 
according to the markers studied. Non- resorption of the 
root of the primary canine was the most common marker 
(63%) found. This was followed by overlap in 25.2% of 
cases, whilst increased angulation of the developing canine 
was the least prevalent (4.7%). Non-resorption showed a 
statistically significant association with distal overlap and 
overlap over the pulp chamber. Increased angulation was 
significantly associated with non-resorption in all degrees of 
overlap. Unilateral increased size of the mandibular canine 
showed a significant association with cases displaying a 
mesial overlap (p= 0.027).  

Conclusion
Dental age is an important aspect of predicting canine 
ectopia. Non-resorption of the roots of the primary canine 
must be viewed with caution at the dental age of 10 years.  
Enlargement of the mandibular canine maybe viewed as a 
potential early warning sign for maxillary canine ectopia.

INTRODUCTION
It is not uncommon to encounter maxillary canine ectopia 
when managing paediatric patients.1 Maxillary canine 
ectopia may present either pre-eruptively or post-eruptively. 
Pre-eruptive ectopia occurs due to the tooth germ being 
displaced, which then causes the tooth to erupt along the 
wrong path.2 Post-eruptive ectopia refers to a tooth that 
has erupted into the mouth but is out of its normal position.3

There are important considerations that need to be 

accounted for when assessing the developing canines 
during the mixed dentition. The most critical of these 
is whether or not the buccal bulge resulting from the 
developing canine is present.  This should be clinically 
palpable from a dental age of 10 years. In the absence 
of this buccal bulge, a radiographic investigation is 
considered to be the preferred practice in order to verify 
whether the developing canine is ectopic or not.1 These 
have been identified as:1

•  The amount of overlap between the crown tip of the 
developing canine and the root of the lateral incisor 
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•  The angulation of the long axis of the developing canine to 
the mid sagittal plane

•  Resorption or non-resorption of the roots of the primary 
canines and

•  The size of the developing canine when compared to the 
contralateral canine. 

On a pantomogram, a visible overlap between the cusp tip 
of the erupting maxillary canine and the permanent maxillary 
lateral incisor root may be considered normal, prior to the 
maxillary lateral incisor reaching Nolla’s root development 
stage 9. At this stage, the lateral incisor roots have 
developed to full length but still have open apices, and half 
the root of the permanent maxillary canine has formed but 
active eruption has not yet started.4,5 Nolla stage 9 coincides 
with a dental age of 10 years.4 However, after Nolla stage 
9, the degree of overlap of the permanent maxillary canine 
cusp tip and maxillary lateral incisor root is considered to 
be a significantly accurate indicator of potential pre-eruptive 
maxillary canine ectopia.6,7  

Ericson and Kurol (1988a)8 evaluated the degree of overlap 
of the permanent maxillary canine cusp tip with the root of 
the maxillary lateral incisor.  The amount of overlap between 
lateral incisor root and canine tip was grouped as follows:  

• Group 1 displayed no overlap, 
•  Group 2 displayed an overlap where the cusp tip was 

located distal to the pulp chamber of the lateral incisor. 
•  Group 3 displayed an overlap where the cusp tip was 

located directly over the pulp chamber of the lateral incisor.
•  Group 4 applied to all instances where the overlap of the 

cusp tip was located mesial to the pulp chamber of the 
lateral incisor. 

Warford et al., (2003)6 used this method to gauge maxillary 
canine displacement and predict the non-eruption of the 
maxillary canine and they found that groups 3 and 4 had 
the highest odds of non-eruption of the maxillary canine. 
Lindauer et al., (1992)9 found that 78% of cases with non-
erupted maxillary canines exhibited an overlap as described 
in groups 2, 3 and 4, above.  The amount of overlap after 
the dental age of 10 determines the prognosis of the 
interceptive treatment. A positive outcome of interceptive 
treatment decreases if the erupting maxillary canine overlaps 
more than half of the root of the maxillary lateral incisor at 
dental age 11.10,11 A clinical study by Ericson and Kurol 
(1988)10 showed that 91% of cases respond favourably to 
interceptive treatment when the canine crown-lateral root 
overlap is distal to the midline of the lateral incisor. This 
success rate drops significantly to 64% should the canine 
overlap be mesial to the midline of the lateral incisor.
 
Baccetti et al., (2008)12 modified Ericson and Kurol’s 
classification (1988a)10 and measured the medial crown 
position of the maxillary canine through sectors 1 to 5: 

•  Sector 1 corresponded to the primary maxillary canine 
(present or absent).

•  Sector 2 was the area from the distal aspect of the maxillary 
lateral incisor to the midline of the maxillary lateral incisor.

•  Sector 3 was the area from the midline of the maxillary 
lateral incisor to the distal aspect of the maxillary central 
incisor.

•  Sector 4 corresponded to the area from the distal side of 
the maxillary central incisor to the midline of the central 
incisor.

•  Sector 5 was designated to the area from the midline of 
the central incisor to the midline of the maxillary arch.

This modification showed a high rate of reproducibility (0.94) 
with both methods giving accurate results.12

Angulation of the maxillary canines to the mid-sagittal plane 
appears to be less significant than the amount of overlap 
between the cusp tip of the maxillary canine and the root of 
the maxillary lateral incisor.6 A favourable inclination for the 
maxillary canine in the arch is no more than 30° to the mid-
sagittal plane.11  The angle is measured between the long 
axis of the maxillary canine and the midline.8  Landmarks on 
the panoramic radiograph such as the intermaxillary suture, 
anterior nasal spine, nasal septum and internasal suture, 
demarcates the midline.13  When the developing maxillary 
canine (after the dental age of 10 years) has an angulation 
greater than 30°, it suggests that the maxillary canine has a 
greater tendency to become impacted.11 

External root resorption of the primary canines associated 
with the erupting permanent canines occurs in the apical 
area of the root, causing a smooth resorption pattern 
which results in blunting of the root apex.4,5  When external 
root resorption involves the lateral aspect of roots, it 
causes an irregular resorption pattern where one side is 
resorbed more than the other.14 This can occur unilaterally 
or bilaterally.15  Resorption of primary maxillary canines 
should have begun by dental age 10 and be completed 
by dental age 12.16

Lappin (1951)17 put forward non-resorption of the root of the 
primary maxillary canine as a possible cause for maxillary 
canine ectopia. In support of Lappin’s (1951)17 theory, 
various studies have shown the subsequent eruption of the 
displaced maxillary canines, following the extraction of non-
resorbed primary maxillary canines.18,8,9,11

Ericson et al., (2002)19 however, suggested that root resorption 
of the primary maxillary canines was merely a consequence 
of maxillary canine ectopia rather than a cause of it. As part of 
the eruptive mechanism of the permanent maxillary canine, 
the active pressure exerted causes various cellular changes 
which, together with the actual physical contact between the 
adjacent primary teeth and the permanent maxillary canine, 
brings about root resorption of the primary maxillary canine.  
Becker (1998)2 suggested that the erupting permanent 
maxillary canine provides the stimulus for the resorption of 
the roots of the primary maxillary canine. A portion of the root 
far from the permanent canine may be unaffected by this 
process, thus bringing about non-resorption of the primary 
maxillary canine.

An enlarged radiographic image of a maxillary/ mandibular 
canine in comparison to its opposite number and 
surrounding teeth, indicates palatal positioning of the tooth 
on the panoramic radiograph.20,21,5  Palatally displaced 
maxillary canines have been studied by several authors, 
where the palatally positioned maxillary canines were 
verified both clinically and radiographically.22,23,24,25,26,27,8,15  

A mandibular canine that is situated lingually may be as a 
result of spontaneous early loss of a primary mandibular 
canine, an unfavourable sequence of permanent tooth 
eruption in the mandible or eruption anomalies. These may 
be determined radiographically and clinically where an 
early warning sign may be crowded mandibular incisors.28 
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This lingual ectopia of mandibular canines may cause a 
lingual collapse of the mandibular incisors which can 
impact on the maxillary incisors by diminishing the space 
available for normal eruption of the maxillary canines, thus 
forcing them into an ectopic position.28 

METHODOLOGY
An analytical, descriptive, cross-sectional study was 
carried out to establish the radiographic prevalence  
of potential maxillary canine ectopia visible on mixed 
dentition panoramic radiographs between the dental ages 
of 10 and 12 years as described by Proffit et al., (2007).4 

A sequential sample consisting of 465 radiographs from 
UWC’s Paediatric Dentistry department at the Tygerberg 
campus, were used for this study. The radiographs were 
taken between 2011 and 2014. The data was recorded 
according to the presence of one or more of the four canine 
ectopia prediction markers as described by Hudson et al., 
(2010).1 These markers have been identified as: 

•  The amount of overlap between the crown tip of the 
developing canine and the root of the lateral incisor. 

•  The angulation of the developing canine to the mid sagittal 
plane.

•  Resorption or non-resorption of the roots of the primary 
canines.

•  The size of the developing canine when compared to the 
contralateral canine. The size of both the maxillary and 
mandibular canines were assessed in order to establish 
the probability of any relationship between mandibular 
canine ectopia and maxillary canine ectopia.

Inclusion criteria
1.  Patients with no previous history of orthodontic treatment.
2.  Only good quality dental panoramic radiographs were 

used.

Exclusion criteria
1. Patients with cleft lip and palate.
2. Patients with syndromes.
3.  Panoramic radiographs with only primary or only 

permanent dentitions.

Data processing and analysis
Pearson’s correlation coefficient was used to determine 
the degree to which two variables were associated. For 
a correlation coefficient to show a statistically significant 
association, its absolute value must exceed 0.0834. The 
Chi-square test of independence and Fishers exact test 
were also used to determine whether two categorical 
variables were dependent or independent. A p-value of less 
than 0.05 indicates that the variables have a statistically 
significant association.

RESULTS  
Of the 465 mixed dentition panoramic radiographs of 
children between dental ages 10-12 years, 404 displayed 
potentially ectopic maxillary canines according to the 
markers studied.  

Non-resorption of the primary maxillary canines showed a 
statistically significant association with overlap:

•  Distal overlap (p < 0.001)
•  Overlap over the pulp chamber (p = 0.003)

The probability test showed that:
•  Non-resorption of the primary canines was 63% more 

likely to occur when distal overlap was present.
•  There was a 76% chance of non-resorption in cases 

where the overlap was over the pulp chamber.  
•  In cases where non-resorption of the primary canine 

existed, there was 19.8% chance for distal overlap or only 
a 6% chance for overlap over the pulp chamber to occur.  

With angulation greater than 300 as the primary marker, 
a statistically significant association was found with distal 
overlap (p < 0.001).  The probability test showed that:

•  Maxillary canines angulated greater than 300 were 39% 
more likely to cause the maxillary canine cusp tip to have 
a distal overlap with the root of the maxillary lateral incisor.  

•  In cases where there was an existing distal overlap, 
angulation of the maxillary canine had an 11% chance 
that the angulation would become greater than 300.

Angulation greater than 300 also showed a statistically 
significant association with overlap over the pulp chamber 
of the maxillary lateral incisor root (p= 0.014). The probability 
test showed that:

•  There was a 13% chance for the maxillary canine cusp tip 
to overlap the pulp chamber of the root of the maxillary 
lateral incisor. 

•  When an overlap existed over the pulp chamber, the 
probability for the maxillary canines to have an angulation 
greater than 300 was 14%.  

Maxillary canines angulated greater than 300 also showed a 
statistically significant association (p= 0.015) with an overlap 
that was mesial to the pulp chamber. The probability test 
showed that:

•  There was a small chance (8.7%) for the maxillary canine 
cusp tip to be positioned mesial to the maxillary lateral 
incisor root.  

•  The probability of the maxillary canine to have an angulation 
greater than 300 doubled to 18% when a mesial overlap 
existed.  

With increased angulation as the primary marker, a 
statistically significant association with non-resorption 
of primary maxillary canines (p = 0.004) was found.  The 
probability test showed that:

•  Non-resorption of the primary canines was 74% more likely 
to occur when the maxillary canines had an angulation 
greater than 300.  

•  When non-resorption of the primary canine existed, there 
was only a 7% chance for the angulation of the maxillary 
canines to be greater than 300.  

When maxillary canine enlargement was the primary marker, 
non-resorbed primary maxillary canines occurred 48.1% of 
the time and 57.1% of the time when enlarged mandibular 
canines was the primary marker (Table 5). Maxillary canine 
enlargement (p = 0.32) and mandibular canine enlargement 
(p = 0.65) did not show a statistically significant association 
with non-resorption of primary maxillary canines.  

Mandibular canine enlargement as the primary marker 
showed no statistically significant association with distal 
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Table 2: Maxillary lateral incisors that reached Nolla Stage 9 vs dental age.

Dental Age (n) Nolla stage 9 reached - n (%)

10 (211) 151 (71.6)

11 (133) 125 (93.98)

12 (60) 57 (95)

Table 1: Dental age vs. the prevalence of potentially ectopic maxillary canines.

Dental Age n (%) Total N (%)

10 211 (52.3)

404 (100%)11 133 (32.9)

12 60 (14.8)

Table 3: Prevalence of the radiographic markers, as seen at various dental ages, out of the cases deemed potentially ectopic.

Dental Age Total 
n

Overlap
(%)

Non-resorption of 
primary canines 
(%)

Angulated 
maxillary canines 
(%)

Mx. Enlarged
(%)

Md
Enlarged
(%)

10 211 56 (26.5) 176 (83.4) 9 (4.3) 28 (13.2) 20 (9.5)

11 133 33 (24.8) 72 (54.1) 8 (6) 18 (13.5) 16 (12)

12 60 14 (23.3) 10 (16.7) 2 (3.3) 6 (10) 6 (10)

Total 404 103 (25.2) 258 (63) 19 (4.7) 52 (12.9) 42 (10.4)

overlap or overlap over the pulp chamber of the root of the 
maxillary lateral incisor (p > 0.05).  However, there was a 
statistically significant association with those cases displaying 
a mesial overlap (p= 0.027).  The probability test showed:

•  A 6% chance of a mesial overlap in cases with enlarged 
mandiular canines. 

•  It was 27% more likely for the mandibular canine to be 
lingually displaced when the maxillary canine displayed a 
mesial overlap.  

DISCUSSION
This study showed that radiographic evidence of potentially 
ectopic maxillary canines seems to become less prevalent 
as the dental age increases from 10 to 12 years (Tables 1 
and Table 3).  The timing of normal eruption of the maxillary 
canine should coincide with a dental age of 12 years.4

Thilander and Jakobsson (1968)29 examined dental casts 
and radiographs and recorded an ectopia prevalence of 
37% for unerupted maxillary canines at the initial examination 
in cases with a mean chronological age of 11.5 years.  In 
the present study, the prevalence of potentially ectopic 
maxillary canines at dental age 12 was 14.8% (Table 1). The 
differences in the findings may be because Thilander and 
Jakobsson (1968)29 had access to the models and did not 
use all the radiographic markers used in this study, but more 
importantly, the present study used dental age and not 
chronological age.  Studies have shown that dental age can 
differ by between 4 to 5 years from the actual chronological 
age.30,31 Davidson and Rodd (2001)32 found that the 
difference between dental age and chronological age was 
most evident in 8 to 12-year-old children.

If a clinical examination had been conducted in the present 
study and it was found that the maxillary canine buccal 
bulge was palpable and/ or the primary canine was mobile, 
the 404 radiographs showing potential ectopia may have 
been judged to be displaying normal canine development. 

 Any overlap of the permanent maxillary canine is to be 
considered normal prior to the permanent maxillary lateral 
incisor reaching Nolla Stage 9.7 Table 2 shows the dental 
age distribution of the maxillary lateral incisor at Nolla Stage 
9.  In three cases at dental age 12, the maxillary lateral 
incisors did not reach Nolla stage 9 but were close to 
reaching this stage (Table 2).

Using the Erickson and Kurol (1988a)8 overlap 
classification, 25% of the potentially ectopic maxillary 
canine cases presented with an overlap, the prevalence of 
which is shown in each age group in Table 3.  Chalakkal 
et al., (2011)33 found that overlap displayed a prevalence 
of 73%. The difference seen was due to variations in 
criteria in the sample selection. Children between the 
chronological ages of 10 and 12 years were selected. 
These cases were clinically examined and only cases with 
unilaterally palpable maxillary canine bulges were included 
in the study. In the present study, 2.6% of the potentially 
ectopic maxillary canines overlapped the root of the lateral 
incisor mesial to the pulp chamber (Table 4).  Chalakkal et 
al., (2011)33 found that 30% of the maxillary canines were 
positioned mesial to the root of the maxillary lateral incisors 
between the chronological ages of 10 and 12 years. In this 
study non-resorption of primary canines did not show a 
statistically significant association with mesial overlap (p 
= 0.21). This may have resulted due to the dental age at 
which mesial overlap is being identified. If non-resorption 
of primary canines and mesial overlap were studied in 
an older age group, the results may have been different. 
Mesial overlap is perhaps an extreme situation at dental 
ages 8-12 years but this needs to be further investigated.

Proffit et al., (2007)4 and Duterloo (1991)5 suggested that 
resorption of the apical third of the root of the primary 
maxillary canines should have taken place at dental age 
10.  The high prevalence (83%) of non-resorption of primary 
canines at dental age 10 (Table 3) suggests one of two 
conclusions:
•  A potentially ectopic maxillary canine is present and has 

not resorbed the root of the primary canine. 
•  The minor resorption of the primary maxillary canine was 

not clearly visible from the panoramic radiograph.

Between the dental ages of 10 and 12 years, there is a 
decline in the prevalence of non-resorbed primary canines 
(Table 3).  As the permanent maxillary canine actively erupts 
during dental age groups of 10 to 12 years, the resorption of 
the root of the primary maxillary canine should occur at the 
same time.4,5 Duterloo (1991)5 also stated that resorption of 
the primary maxillary canine should take place at this age. 
It is therefore normal to find a decline in the number of non-
resorbed primary maxillary canines from dental age 10 to 12 
years as shown in Table 3.
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Table 3: Prevalence of the radiographic markers, as seen at various dental ages, out of the cases deemed potentially ectopic.

Dental Age Total 
n

Overlap
(%)

Non-resorption of 
primary canines 
(%)

Angulated 
maxillary canines 
(%)

Mx. Enlarged
(%)

Md
Enlarged
(%)

10 211 56 (26.5) 176 (83.4) 9 (4.3) 28 (13.2) 20 (9.5)

11 133 33 (24.8) 72 (54.1) 8 (6) 18 (13.5) 16 (12)

12 60 14 (23.3) 10 (16.7) 2 (3.3) 6 (10) 6 (10)

Total 404 103 (25.2) 258 (63) 19 (4.7) 52 (12.9) 42 (10.4)

The present study had one marker (non-resorption of primary 
maxillary canines) in common with the study conducted 
by Thilander and Jakobsson (1968).29 The present study 
showed a prevalence of non-resorption of 16.7% at dental 
age 12 years (Table 3) compared to Thilander and Jakobsson 
(1968)29 who recorded non-resorption of primary maxillary 
canines as 67% at chronological age of 12 years.

The fundamental problem is that early stages of root 
resorption are difficult to detect on a panoramic radiograph 
as it is two-dimensional and root resorption in the 3rd 
dimension may only be identified at a later stage or not at 
all.21,34 Furthermore, the fact that overlap, particularly of the 
first premolars and the root of the primary canine at dental 
age of 10 years, is a complicating factor.35 

This study showed 25.9% of the cases displayed an overlap 
(all types), when non-resorbed primary maxillary canines 
was viewed as the primary marker while 65% had non-
resorption of primary canines when overlap (all types) was 
viewed as the primary marker (Table 5). The probability test 
findings suggest that non-resorption of the primary canines 
is more a consequence of potentially ectopic maxillary 
canines rather than a cause, thus concurring with the work 
of Ericson et al., 19. 

Warford et al., (2003)6 found a degree of overlap to be a 
significant predictor of maxillary canine impaction when 
compared to angulation of the maxillary canine. This was 
only possible because they had the impaction status of the 
maxillary canines, allowing them to run a logistic regression 
test between the two predictive markers. Since the present 
study could not determine the impaction status of the maxillary 
canines, their statement could not be verified. However, as 
the severity of overlap increased, potentially ectopic maxillary 
canines became less prevalent (Table 3). This suggests that an 
absence of the buccal canine bulge upon clinical examination 
(dental age ≥ 10 years) and identifying the degree of overlap 
on the panoramic radiograph could act as a good predictor 
of ectopic maxillary canines.

Although increased angulation showed a statistically 
significant association with overlap (all types), the statistical 
results above suggest that the marker did not add 
significantly to the prediction of ectopic maxillary canines 
when compared to overlap as a marker. Most of the maxillary 
canines positioned over the pulp chamber or mesial to the 
root of the maxillary lateral incisor will become impacted. 
Hence, the small increase that angulation contributes is not 
clinically significant.  Angulation would only have significance 
in predicting impaction for the maxillary canines positioned 
distal to the root of the maxillary lateral incisor, confirming 
the work of Warford et al., (2003).6

When non-resorption of the primary maxillary canine was the 
primary marker 6.6% of the cases had angulated maxillary 
canines greater than 300. When angulated maxillary 
canines greater than 300 was the primary marker (Table 
5), 89.5% of the cases displayed non-resorption of primary 
canines. The probability tests in this study suggest that non-
resorption of the primary maxillary canines is caused by an 
ectopically erupting maxillary canine and is not a cause of it 
thus confirming the work of Warford.

Maxillary canine enlargement was detected in 12.9% (52/ 
404) of the radiographs studied (Table 3).  When overlap was 
the primary marker, enlargement occurred in 15.5% of the 
cases. When enlargement was the primary marker overlap 
(all types) occurred 30.8% of the cases (Table 5).  Maxillary 
canine enlargement resulted in no statistically significant 
association with distal overlap (p= 0.21), overlap over the 
pulp chamber (p= 0.64), and/ or mesial overlap (p= 0.45).  

Other studies are yet to examine the relationship between 
these two radiographic markers. This study however, 
suggests that when the maxillary canine is palatally 
displaced and the maxillary canine bulge is not palpable by 
dental age 10, the maxillary canine is likely to overlap the 
root of the adjacent maxillary lateral incisor to some extent. 
As the dental age of the patient increases, the extent of the 
overlap may worsen. 

n (%)

No Overlap Distal to pulp chamber
(distal overlap)

On the pulp chamber Mesial to pulp chamber
(mesial overlap)

RHS LHS BOTH RHS LHS BOTH RHS LHS BOTH

301 
(74.5)

32 
(7.9)

25 
(6.2)

14 
(3.5)

12 (2.97)
7 

(1.7)
2 

(0.49)
5 

(1.2)
5 

(1.2)
1 

(0.2)

Total
n (%)

103 (25.5)

Table 4: Extent of overlap of the maxillary canine cusp tip over the root of the maxillary lateral incisor at ≥ 10 years (Total n=404).

Table 5: Occurrence of the other radiographic markers when the primary marker (grey block) already exists (n=404).

Non-resorption of primary 
canines

Overlap 
maxillary canines

Angulated Mx. Enlarged Md. Enlarged

 258 (63.9) 67 (25.97)* 17 (6.6) 25 (9.7) 24 (9.3)

67 (65)* 103 (25.5) 13 (12.6) 16 (15.5) 10 (9.7)

17 (89.5)* 13 (68.4)* 19 (4.7) 0 0

25 (48.1) 16 (30.8) 0 52 (12.9) 25 (48.1)

24 (57.1) 10 (23.8)* 0 25 (59.5) 42 (10.4)

* indicates a statistically significant relationship with the primary marker (grey block)
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This result of this study suggests that if there is an ectopically 
positioned mandibular canine, there is a chance that 
an ectopic maxillary canine also exists (Table 5). Further 
investigations are needed to reveal any clear link between 
mandibular canine ectopia and maxillary canine ectopia.
Both maxillary canine enlargement and mandibular canine 
enlargement were identified in approximately 9% of  
cases when non-resorbed primary maxillary canine was the 
primary marker (Table 5).  Non-resorbed primary maxillary 
canines occurred 48.1% of the time when maxillary canine 
enlargement was the primary marker and 57.1% of the time  
when enlarged mandibular canine was the primary marker 
(Table 5). Maxillary canine enlargement (p = 0.32) and 
mandibular canine enlargement (p = 0.65) did not show a 
statistically significant association with non-resorption of 
primary maxillary canines. This result could not be compared 
since no other studies have examined the relationship of these 
anomalies.

CONCLUSIONS
Dental age is an important aspect in the diagnosis of canine 
ectopia, as there is little correlation between dental and 
chronologic age.

From the dental age of 10 years, regular thorough clinical 
examinations, buccal bulge palpations and primary canine 
mobility assessments are vital to the monitoring of the 
developing canine. In patients with dental age greater 
than 10 years, the absence of the buccal canine bulge on 
clinical examination and identifying the degree of overlap on 
the panoramic radiograph, could be valuable indicators of 
maxillary canine ectopia.

Non-resorption of the apical third of the root of the maxillary 
canines at dental age 10 years should be interpreted with 
caution, as the early stages of root resorption can be difficult 
to detect on panoramic radiographs and overlap may be 
present between the first premolar and the root of the primary 
canine. The findings of this study suggest that non-resorption 
of the primary canines may more likely be a consequence of 
potentially ectopic maxillary canines rather than the cause of it.

Canines positioned over the pulp chamber or mesial to the 
root of the maxillary lateral incisor will most likely become 
impacted. Angulation would only be a significant predictor 
of ectopia for canines positioned distal to the root of the 
maxillary lateral incisor.

Clinicians who detect an enlarged mandibular canine on a 
panoramic radiograph i.e. a lingually displaced mandibular 
canine, should be aware of the possibility for the maxillary 
canine to also become ectopic as it should erupt a year after 
the mandibular canine. Since mandibular canines develop 
earlier than the maxillary canines, clinicians can take timeous 
interceptive measures if needs be.
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