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Objective. We quantified the prevalence of impacted maxillary canines (IMC) and their association with other dental anomalies
(DAs).Materials and Methods. A retrospective study was done with 860 patients 12 to 39 years of age. The prevalence of IMC was
calculated and compared by sex. The sample was divided into a control group and an impaction group, and the prevalence was
calculated in both for a series of anomalies: agenesis, supernumerary teeth, shape anomalies of the upper laterals (microdontia,
peg and barrel shape, and talon cusp), fusion, gemination, other impacted teeth, transposition, and amelogenesis imperfecta. The
prevalence values for both groups were compared (Pearson’s 𝜒2 test, 𝑝 ≤ 0.05). Results. IMC were present in 6.04% of the sample
with no difference by sex (𝑝 = 0.540). Other DAs occurred in 51.92% of the IMC group and in 20.17% of the controls (𝑝 < 0.05).
Significant associations (𝑝 < 0.05) were identified between IMC and four other DAs: microdontia, barrel shape, other impacted
teeth, and transposition. The prevalence of all anomalies was lower in the control group. Conclusion. IMC were seen in 6.04% of
patients. Patients with this condition also had a higher prevalence of other DAs. These other anomalies should be used as risk
indicators for early diagnosis.

1. Introduction

A tooth is considered impacted when its eruption is ham-
pered by other teeth, bone, or soft tissues [1]. Diagnosis is
generally based on clinical and X-ray analyses [2]. Reported
prevalence of impacted teeth in Mexico is 13.58% [3] making
it the most common dental anomaly after agenesis (26-27%,
third molars included) [4, 5].

If third molars are excluded, the maxillary canines are
the most common teeth to experience impaction [3, 6–8],
and patients with impacted maxillary canines (IMC) often
exhibit other associated dental anomalies [9, 10].The frequent
association of these anomalies has led some researchers to
suggest their use as markers to indicate the need for further
clinical and/or X-ray analyses to create early diagnosis [11].
The upper lateral incisor is normally used as a marker
because congenital absence, microdontia, peg shape, and

even incorrect position of this tooth are associated with
impaction of the maxillary canines [11–13].

When diagnosed at an early age, the infant canine is
extracted as a recommended preventative measure [14].
Rapid maxillary expansion [15] and cervical traction using
headgear [16] have also been reported to assist with sponta-
neous eruption of these teeth. A lack of treatment can lead to a
number of risks including resorption of the roots of neighbor-
ing teeth, cyst formation, and development of malocclusions
[13, 17, 18]. The objective of this study was to quantify the
prevalence of impacted maxillary canines and their associ-
ation with other dental anomalies in a Mexican population.

2. Materials and Methods

This retrospective study was done using case/control design.
The sample consisted of 860 orthodontic patients 12 to
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Table 1: Prevalence and distribution of dental anomalies by group; total sample size = 860.

Dental anomalies IMC1 Control
𝑝 OR2 CI3

𝑛 = 52 6.04% 𝑛 = 808 93.95%
Total prevalence 27 51.92% 163 20.17% <0.0001∗ 4.27 2.41–7.56
Agenesis 4 7.69% 39 4.82% 0.322 1.64 0.56–4.78
Supernumerary teeth 3 5.76% 40 4.95% 0.740 1.17 0.35–3.93
Microdontia 11 21.15% 37 4.57% <0.0001∗ 5.59 2.66–11.75
Peg-shaped upper laterals 1 1.92% 11 1.36% 0.529 1.42 0.18–11.22
Barrel-shaped upper laterals 7 13.46% 15 1.85% <0.0001∗ 8.22 3.19–21.18
Upper laterals with talon cusp 0 0% 16 1.98% — 0.98 0.97–0.99
Fusion 0 0% 2 0.24% — 0.99 0.99–1
Gemination 0 0% 1 0.12% — 0.99 0.99–1
Impacted teeth 10 19.23% 45 5.56% <0.0001∗ 4.03 1.9–8.56
Transposition 12 23.07% 9 1.11% <0.0001∗ 26.63 10.6–66.88
Amelogenesis imperfecta 0 0% 2 0.24% — 0.99 0.99–1
∗Statistically significant (𝑝 ≤ 0.05). 1IMC: impacted maxillary canine. 2OR: odds ratio. 3CI: confidence interval.

39 years of age of whom 32.67% were male (𝑛 = 281)
and 67.33% were female (𝑛 = 579). Potential cases were
excluded for patients with previous orthodontic treatment,
cleft lip or palate, or any syndrome. A tooth was considered
impacted when other teeth, bone, or soft tissues interfered
with its eruption in normal functional occlusion [1]. IMCwas
diagnosed with panoramic X-rays, clinical photographs, and
study models from patient files.

The prevalence was then calculated including studies of
sex parity. This total sample was divided into two groups:
patients with IMC and a control without it.The prevalence of
eleven dental anomalies (DAs) was calculated in both groups:
2 count anomalies (agenesis and supernumerary teeth); 6
shape anomalies, four of the upper laterals (microdontia,
peg- and barrel-shaped, and talon cusp) as well as tooth
fusion and germination; 2 eruption anomalies (impaction of
teeth other than the maxillary canines and transposition);
and 1 structural anomaly (amelogenesis imperfecta). The
identification of each DA used published definitions [3].

2.1. Statistical Analysis. Imposing sex parity on IMC and
dental anomaly prevalence in both groups was done using
Pearson’s 𝜒2 test (𝑝 ≤ 0.05). Fisher’s exact test was used when
the expected counts in some of the table cells were 5 or less.
Calculations were also made for the confidence intervals (CI
= 95%) and the odds ratio (OR).

2.2. Ethical Considerations. Data were obtained from the
patient files. No patient was unnecessarily exposed to radi-
ation, and all patients signed a consent form authorizing the
institution to use clinical records for research purposes. This
study was approved by the Research Ethics Committee of the
“Centro de Investigaciones Regionales Dr. Hideyo Noguchi”
(CIRB-2013-0016).

3. Results

At least one IMCwas present in 6.04% (𝑛 = 52) of the sample.
Although the male/female ratio in the sample was 1 : 2.06, the

rates were similar among males (6.76%; 𝑛 = 19) and females
(5.69%; 𝑛 = 33). No association was identified by sex (𝑝 =
0.540).

A total of 65 IMC were identified: 50.77% (𝑛 = 33) were
on the right side of the maxilla and 49.23% (𝑛 = 32) were on
the left. Of the 52 patients affected, 25% (𝑛 = 13) exhibited
bilateral impaction.

Of the two groups, 51.92% (𝑛 = 27) of the IMC patients
had associatedDAs and 20.17% (𝑛 = 163) of the control group
had associated DAs (𝑝 < 0.0001). Significant associations
were identified between IMC and four DAs: microdontia of
upper laterals, barrel-shaped lateral incisors, other impacted
teeth, and teeth in transposition (𝑝 < 0.0001).The prevalence
of each dental anomaly with significant associations in the
control group was less than the IMC group (Table 1).

4. Discussion

The 6.04% IMC prevalence in the cohort is within the 1.73
to 9.02% interval reported in other populations [6–9, 11, 19,
20]; the 5.43% rate reported in Hungary is the closest to our
study [20]. Bilateral impactionwas present in 25% of the IMC
patients—this is similar to the 19.2% observed in the Greek
population [6]. The overall IMC prevalence in Mexico is also
similar to the population of Greece [3, 6] meaning that the
similarity in bilateral impaction between these populations
can be expected.

Females have IMC more often [7, 11], but there is no
evidence in our data or in other reports even when the
proportion was greater among females [6, 8].

Associations were identified between IMC and four other
DAs.This coincides with previous reports [9, 10, 12], although
most of these studies only evaluated palatally displaced
canines. However, in a study of Chinese patients exhibiting
palatally and lingually displaced IMC, other DAs were asso-
ciated. Indeed, 47.5% of these IMC patients had other DAs,
which is similar to our findings [10].

Microdontia and barrel shape in the upper lateral incisors
were associated with IMC. Previous reports showed associa-
tions between microdontia and peg-shaped teeth with IMC
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[10, 12]. This study coincided with the association between
microdontia and IMC, but barrel-shaped rather than peg-
shaped incisors were the second association.This could be an
artifact of the higher prevalence of microdontia and barrel-
shaped teeth in Mexico compared to peg-shaped teeth in
other populations [3]. Upper lateral incisor anomalies (e.g.,
agenesis, microdontia, and peg shape) should be seen as
markers for IMC [12]. Our data suggests that the barrel shape
should be included in this group of markers for a Mexican
population.

The prevalence of IMC was also associated with the pres-
ence of other impacted teeth, which agrees with data from
a Chinese population [10]. Associations between anomalies
can often be explained genetically [21, 22] especially when
the impacted tooth is far from the IMC in question. However,
environmental factors can also cause this anomaly, for exam-
ple, an impacted central incisor on the same side as an IMC.
In this case, canine impaction can be the consequence of
the impacted incisor, which would explain the rarity of these
events occurring together [23]. Further research is needed
to determine whether the cause of association between these
anomalies is primarily genetic or environmental.

On the other hand, the risk of tooth transposition was
extremely high in patients with IMC. This can easily be
explained because the maxillary canines are the teeth that
most frequently experience transposition [3, 24].

Of note, dental agenesis was among the anomalies that
showed no statistical association even when in the past it
had been reported that patients with impacted maxillary
canines usually have associatedDA [9, 10, 25–28]. In addition,
some authors have highlightedmaxillary incisor agenesis as a
common clinical finding [10, 25–27].However, research into a
Mexican population showed no association between agenesis
and impacted teeth [3]. Moreover, a study on patients with
maxillary incisor agenesis in a Brazilian population found
no significant association between impacted canines and the
absence of these teeth [29]. Latin American populations do
not show this phenomenon [3, 29]. Thus, this explanation
may rely on ethnic differences. Thus, a similar study should
be done on other populations before reaching broad conclu-
sions.

5. Conclusions

Maxillary canine impaction occurs with a frequency of 6.04%
in this population. Patients with IMC also had a higher preva-
lence of other dental anomalies—this increase was caused by
the greater presence of microdontia and barrel-shaped lateral
teeth as well as other impacted and transpositioned teeth.The
presence of microdontia and/or barrel-shaped upper lateral
teeth could be used as an IMC risk marker in this Mexican
population.
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of canine transmigration and tooth impaction in a Turkish
subpopulation,” European Journal of Orthodontics, vol. 32, no.
5, pp. 575–581, 2010.

[9] E.Mercuri,M.Cassetta, C. Cavallini, D.Vicari, R. Leonardi, and
E. Barbato, “Dental anomalies and clinical features in patients
with maxillary canine impaction: a retrospective study,” Angle
Orthodontist, vol. 83, no. 1, pp. 22–28, 2013.

[10] A. K. Sajnani and N. M. King, “Dental anomalies associated
with buccally- and palatally-impacted maxillary canines,” Jour-
nal of investigative and clinical dentistry, vol. 5, no. 3, pp. 208–
213, 2014.

[11] D. Roberts-Harry and J. Sandy, “Orthodontics. Part 10:
impacted teeth,” British Dental Journal, vol. 196, no. 6, pp. 319–
327, 2004.

[12] A. Becker, P. Smith, and R. Behar, “The incidence of anomalous
maxillary lateral incisors in relation to palatally-displaced
cuspids,” Angle Orthodontist, vol. 51, no. 1, pp. 24–29, 1981.

[13] J. Kurol, “Impacted and ankylosed teeth: why, when, and how
to intervene,”American Journal of Orthodontics and Dentofacial
Orthopedics, vol. 129, no. 4, pp. S86–S90, 2006.

[14] S. Ericson and J. Kurol, “Early treatment of palatally erupting
maxillary canines by extraction of the primary canines,” Euro-
pean Journal of Orthodontics, vol. 10, no. 1, pp. 283–295, 1988.

[15] T. Baccetti, M. Mucedero, M. Leonardi, and P. Cozza, “Inter-
ceptive treatment of palatal impaction of maxillary canines
with rapid maxillary expansion: a randomized clinical trial,”
American Journal of Orthodontics and Dentofacial Orthopedics,
vol. 136, no. 5, pp. 657–661, 2009.

[16] T. Baccetti, M. Leonardi, and P. Armi, “A randomized clinical
study of two interceptive approaches to palatally displaced
canines,” European Journal of Orthodontics, vol. 30, no. 4, pp.
381–385, 2008.



4 International Journal of Dentistry

[17] S. E. Bishara, “Impacted maxillary canines: a review,” American
Journal of Orthodontics and Dentofacial Orthopedics, vol. 101,
no. 2, pp. 159–171, 1992.

[18] S. Ericson and J. Kurol, “Resorption of maxillary lateral incisors
caused by ectopic eruption of the canines. A clinical and radio-
graphic analysis of predisposing factors,” American Journal of
Orthodontics and Dentofacial Orthopedics, vol. 94, no. 6, pp.
503–513, 1988.

[19] N. Watted and M. Abu-Hussein, “Prevalence of impacted
canines in Arab Population in Israel,” International Journal of
Public Health, vol. 6, no. 2, pp. 71–77, 2014.

[20] N. Rozsa, G. Fabian, B. Szadeczky, M. Kaan, K. Gabris, and I.
Tarjan, “Prevalence of impacted permanent upper canine and
its treatment in 11–18-year-old orthodontic patients,” Fogorvosi
Szemle, vol. 96, no. 2, pp. 65–69, 2003.

[21] S. Peck, L. Peck, and M. Kataja, “Concomitant occurrence of
canine malposition and tooth agenesis: evidence of orofacial
genetic fields,” American Journal of Orthodontics and Dentofa-
cial Orthopedics, vol. 122, no. 6, pp. 657–660, 2002.

[22] T. Baccetti, “A controlled study of associated dental anomalies,”
Angle Orthodontist, vol. 68, no. 3, pp. 267–274, 1998.

[23] S. Chaushu, Y. Zilberman, and A. Becker, “Maxillary incisor
impaction and its relationship to canine displacement,” Amer-
ican Journal of Orthodontics and Dentofacial Orthopedics, vol.
124, no. 2, pp. 144–150, 2003.

[24] M. Celikoglu, O. Miloglu, and O. Oztek, “Investigation of tooth
transposition in a non-syndromic Turkish anatolian popula-
tion: characteristic features and associated dental anomalies,”
Medicina Oral, Patologia Oral y Cirugia Bucal, vol. 15, no. 5, pp.
e716–e720, 2010.

[25] K. S. Al-Nimri and E. Bsoul, “Maxillary palatal canine
impaction displacement in subjects with congenitally missing
maxillary lateral incisors,” American Journal of Orthodontics
and Dentofacial Orthopedics, vol. 140, no. 1, pp. 81–86, 2011.

[26] D. G. Garib, B. M. Alencar, J. R. P. Lauris, and T. Baccetti,
“Agenesis of maxillary lateral incisors and associated dental
anomalies,” American Journal of Orthodontics and Dentofacial
Orthopedics, vol. 137, no. 6, pp. 732.e1–732.e6, 2010.

[27] R. Sacerdoti and T. Baccetti, “Dentoskeletal features associated
with unilateral or bilateral palatal displacement of maxillary
canines,” Angle Orthodontist, vol. 74, no. 6, pp. 725–732, 2004.

[28] S. Peck, L. Peck, and M. Kataja, “Prevalence of tooth agen-
esis and peg-shaped maxillary lateral incisor associated with
palatally displaced canine (PDC) anomaly,” American journal
of orthodontics and dentofacial orthopedics, vol. 110, no. 4, pp.
441–443, 1996.

[29] M. Citak, E. B. Cakici, Y. A. Benkli, F. Cakici, B. Bektas, and S. K.
Buyuk, “Dental anomalies in an orthodontic patient population
with maxillary lateral incisor agenesis,” Dental Press Journal of
Orthodontics, vol. 21, no. 6, pp. 98–102, 2016.



Submit your manuscripts at
https://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Oncology
Journal of

Dentistry
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

International Journal of

Biomaterials

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Case Reports in 
Dentistry

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Implants
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Anesthesiology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Radiology 
Research and Practice

Environmental and 
Public Health

Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Dental Surgery
Journal of

Drug Delivery
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oral Diseases
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Scientifica
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Pain
Research and Treatment
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Preventive Medicine
Advances in

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Orthopedics
Advances in


