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Objective: The purpose was to obtain information about the relation between agenesis and shape anomaly of 
maxillary lateral incisors and canine impaction.

Methods: Seventy-three patients with canine impaction and 73 control patients, without canine impaction, 
were evaluated. The mesiodistal distances of the maxillary lateral incisors adjacent to the impacted canines and 
the correspondent mandibular lateral incisors were measured. The adjacent lateral incisors were classified in: 
1 - absent, 2 - small, 3 - peg-shaped, 4 - standard.

Results: The results showed that among the patients with impacted canines, there were 21 anomalous teeth 
(small and peg-shaped) and among the control patients there were only three small and peg-shaped teeth, 
with a statistically significant difference (p = 0.001). No patients were found with impacted canines and absent 
lateral incisors.

Conclusion: It was concluded that in patients with anomalous lateral incisors (small and peg-shaped) there is a 
probability to present impacted canines and this must be considered.
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INTRODUCTION

The impaction of upper canine is a frequent 

event. The diagnosis and treatment of this issue usu-

ally requires the expertise and cooperation of the 

gerenal practitioner, pediatric dentist, dental sur-

geon, periodontist and orthodontist.1,6

Palatal displacement of one or both canines 

have been reported as affecting 1-3% of the popu-

lation.4-7,10,11 When there is a late diagnosis of this 

condition, the treatment often implicates exposure 

and subsequent traction and alignment in a period 

of protraction.19,20

It would be preferable if the condition could 

be diagnosed in an early stage so that interceptive 

measures could be implemented.1,10,19,20 In 70-85% 

of these impactions, the canine is located palatally, 

while in the remaining, 15-30% the canine is labi-

ally impacted.20,27 Palatal and labial impactions are 

considered completely different entities. Labial 

impaction of the canine is thought to be a type of 

crowding.11 The etiology of canine palatal impac-

tion is not very clear. Some authors believe that, un-

like the labial impaction, the excessive space in the 

maxillary arch could lead to palatal impaction of 

the canine for allowing the canine to cross behind 

the labial surface.13,35

Jacoby H.20 reported that 85% of the palatal im-

pacted canines have sufficient space for eruption. 

Others accused the congenital absence or the pres-

ence of small lateral incisors for canine impaction. 

The mesiodistal crown width of the maxillary and 

mandibular incisors have been reported to be sig-

nificantly smaller in patients with palatal canine 

impaction.1,4-7,10,11,12,14 The root length of lateral inci-

sors adjacent to palatally displaced canines was also 

reported as responsible for the displacement of the 

palatally impacted maxillary canines.8

To correct this malocclusion, the most common 

preventive treatment is to extract the deciduous 

canine expecting that the permanent canine will 

adjust its position by itself.31 Two studies reported 

the success with this treatment, finding favorable 

eruption in 78% of the individuals, by Ericson and 

Kurol,17 and in 62% of the individuals, by Power 

and Short.30

The purpose of this study was to evaluate the 

existing relation between impaction of upper ca-

nine and a) shape anomaly of maxillary lateral inci-

sors; b) agenesis of maxillary lateral incisors.

MATERIAL AND METHODS

The present research was developed after ap-

proval of the Research Project in the Council of Eth-

ics and Research of the São Leopoldo Mandic Den-

tal Research Center, under the number 07/0423.

Material

It started from a sample of 3.500 pretreatment 

radiographs from the file of the patients of São Leop-

oldo Mandic Dental Research Center. From this file, 

two groups were obtained, with 73 patients each. 

• The experimental group with 73 radiographs of 

maxillary canine impaction (Figs 1 to 6): 

» Inclusion Criteria: 1) Chronological age of 13 

years minimum; 2) Panoramic radiographs with 

presence of impacted upper canine; 3) Patients 

that presented all teeth in the dental arch, ex-

cept in cases of agenesis of maxillary lateral 

incisors; 4) Patients that did not present resin 

restoration nor enamel fractures of the maxil-

lary and mandibular lateral incisors. 

» Exclusion criteria: 1) All panoramic radio-

graphs with lack of distinctness and good 

quality; 2) Patients under the age of 13 years; 

3) Patients that presented maxillary or man-

dibular lateral incisors with enamel fracture 

or resin restoration; 4) Documentation that 

showed radiographs, photographs and study 

casts in poor condition.

• Control group with 73 radiographs with no re-

tained canines. 

» Inclusion criteria: 1) Chronological age of 

13 years minimum; 2) Patients with all teeth 

erupted, except those that presented maxil-

lary lateral incisors agenesis; 3) Patients with 

no kinds of restoration nor fractures of the 

maxillary and mandibular lateral incisors. 

» Exclusion criteria: 1) All panoramic radiographs 

with lack of resolution and quality; 2) Patients 

under the age of 13 years; 3) Patients that pre-

sented maxillary or mandibular lateral inci-

sors with enamel fracture or resin restoration; 

4) Documentation that showed radiographs, 

photographs and study casts in poor condition.
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Methods

The presence of maxillary canine retention was 

evaluated, defining as retained canines those that pre-

sented the following criteria: 

» 1) The impacted canine should have a root 

apex completely formed, with no sign of 

eruption inside the oral cavity; 2) only the ca-

nines with lingual impaction were analyzed, 

confirmed by the periapical radiographs on 

Clark’s positioning. After the radiographic 

diagnosis, the absent or anomalous lateral in-

cisors were evaluated according to the stud-

ies of Bot, Salmon9; Becker, Smith and Behar7, 

and classified as: 

» 1) Absent; 2) Peg-shaped, with larger mesio-

distal width at the cervical margin; 3) Small, 

with mesiodistal width equal or smaller than 

its mandibular counterpart; 4) Standard, with 

mesiodistal width larger than its mandibular 

counterpart.

Figure 1 - Patient with no anomaly on the maxillary lateral incisor.

Figure 2 - Patient with peg-shaped maxillary lateral incisor.
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RESULTS

The results from the present work are displayed  

in  Tables 1 and 2.

DISCUSSION

The prevalence of patients with impacted ca-

nines in this sample was 2.08%, according to the 

work of Hechler,19 Richardson and Russel,31 Leif-

ert and Jonas,21 Mesotten and Naert,23 and Sacer-

doti and Baccetti.33 There was a greater prevalence 

of the female gender, which confirms the work of 

Becker,16 who found a proportion of two women 

for each man with impacted canines.7,13,16,20 These 

results can be explained by the prevalence of 

anomalies in maxillary lateral incisors, that is most-

ly found in women than in men. 

Statistically significant results were found when 

association tests were performed between teeth 

with shape anomaly and presence of impacted ca-

nine (p = 0.001). These findings concur with the 

work of Becker,7 Jacoby,20 Becker,8 Brin et al,11 

Becker,3 Peck,28 Becker,5 Langberg,22 Becker,6 Sac-

erdoti and Baccetti,33 Paschos et al,27 Oliver et al,26 

Mossey et al.24 The reason brought up in the lit-

erature about this association is that the excessive 

space in the maxilla could be a contributory fac-

Table 1 - Prevalence of impacted canines by tooth size with p value to test 
variation between the groups (Fisher’s exact test).

* Statistically significant. * Statistically significant.

Table 2 - Prevalence of impacted canines by tooth size with p value to test 
variation between the groups (Fisher’s exact test).

 Tooth
Group

OR CI 95% p value*
Control Experimental

Standard
70 52

1.00 --

0.003

95.8% 71.2%

Small
2 10

4.72 (1.5; 30.68)
2.8% 13.7%

Peg-shaped
1 11

6.44 (1.25; 17.81)
1.4% 15.1%

 Tooth

Group

OR CI 95% p value*

Control Experimental

Standard
70 52

1 --

0.001
95.8% 71.2%

Anomalous
3 21

5.44 1.77; 17.67 
4.2% 28.8%

tor in the palatal displacement, for it enables suffi-

cient space for the canine to move and deviate from 

its direction for labial eruption. Also, the absence 

of guidance from the lateral incisor, allows a new 

course to a way further down and to the palatal 

side. Another reason is the possible biological rela-

tion between impacted canine and tooth size reduc-

tion. The theory is that anomalies of number, tooth 

size reduction and impacted canine are three of the 

covariant in a genetically controlled complex den-

tal disorders occurring frequently combined instead 

of an anomalous lateral incisor having a mechanical 

effect over the canine position. It is possible that 

the gene or genes responsible for the control of the 

eruption and consequently for the palatal displaced 

canines are connected to the gene or genes caus-

ative of hypodontia/incisor agenesis. The presence 

of teeth smaller than the average in the sample with 

retained canines support previous reports that pala-

tal canine impaction is developed in patients with 

appropriate dentoalveolar arch space. Saiar et al34 

pointed that canine malposition occurs most fre-

quently in cases with regular arch shape and suf-

ficient space. Bass2 noticed that 36% of the patients 

with impacted canines had non-crowded arch, but 

all of the 10 patients in the experimental group 
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with buccally impacted canines had crowding. 

Eighty five percent of the patients with impacted 

canines have sufficient space for canine eruption in 

the arch, according to Jacoby.20 The reduced size 

of the tooth in the group of palatal impaction and 

in the control group correspond to the findings of 

Nagpal et al,25 which reported that, on average, the 

mesiodistal diameter of the crown of the maxillary 

incisors was smaller in the sample of canine pala-

tal displacement than in the control group. Despite 

not all the previous studies did really measure tooth 

size, similar observations and statistics suggesting 

that impacted canine is not associated to maxillary 

crowding supports our findings of tooth size reduc-

tion associated to this anomaly. Brenchley and Oli-

ver,10 disagreed with the statement that there is an 

association between impacted canine and maxillary 

lateral incisor anomaly. However, in their work, the 

analyzed sample had only 33 patients with unilat-

eral impacted canine, and the control was done with 

the maxillary lateral incisor of the opposite side of 

the impacted canine. Indeed, size differences were 

not found between them, although, there was no 

comparison with a control group, as in the other 

works. When the possible relation between absent 

or anomalous lateral incisors and palatal positioned 

canine was investigated, it was clear that there was 

an association. These observations add support to 

the relation between the two events. However, 

more studies must be performed to discover the 

reason for this phenomenon.

Is the cause only local, only genetic or a com-

bination of factors? The current findings, relating 

impacted canine to the occurrence of widespread 

size reduction, are coherent with the increasing idea 

that there is a complex dental disorder genetically 

controlled, that frequently occurs in combination. 

Besides tooth size reduction and impacted canine, 

other dental anomalies in this complex genetic trac-

ing as hypodontia, infraocclusion, late eruption, ec-

topic eruption of permanent first molars and certain 

canine transpositions share some common genetic 

control.15,16,18,28,29 Thus, the appearance of small per-

manent incisors in the initial mixed dentition, espe-

cially combined with some of the other associated 

dental anomalies, could be a useful indicator of fu-

ture occurrence of impacted canines.15,16,18,25,29,32,36

It was concluded in this work that every patient 

that presents agenesis or shape anomaly of maxillary 

lateral incisor must be analyzed in advance through 

specific examination, for they demonstrate strong 

tendency to present impacted upper canines.
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