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Palatal Displacement of Canine is Genetic
and Related to Congenital Absence of Teeth
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Abstract. The palatally displaced canine is a harmful
complication of dental development. It appears in 1 to 2% of
the Western population. According to our clinical
experience, this anomaly is seen in families in which
missing and peg-shaped teeth are common. It could be
caused by the same genetic component that causes incisor-
premolar hypodontia. We examined 106 patients who had
been operated on and treated orthodontically for palatally
impacted canine(s). The patients and their family members
were examined for dental anomalies. One hundred and ten
first- and 93 second-degree relatives were clinically and
radiologically examined, and 35 pedigrees were
constructed. Thirty-six percent of the patients had
congenitally missing permanent teeth (hypodontia), which
is 4.5 times the population prevalence. Hypodontia was
noted in 19 to 20% of both the first- and second-degree
relatives. This is 2.5 times the population prevalence.
Frequency of missing teeth, analyzed by tooth groups, was
of the same order as that shown for incisor-premolar
hypodontia in the Western population. In six of the 35
pedigrees, a palatally impacted canine was noted in several
generations of the same family. Prevalence of this anomaly
was 4.9% in the studied group, which is 2.5 times the
population prevalence. From the findings, we conclude that
the palatally displaced canine belongs to the spectrum of
dental abnormalities related to hypodontia.

Key words: tooth eruption (ectopic), cuspid (impacted),
tooth abnormalities, genetics (medical).
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Introduction

The palatally displaced canine is a relatively common dental
anomaly in man, with a prevalence of 1 to 2% (Thilander
and Jakobsson, 1968; Shah et al., 1978; Grover and Lorton,
1985; Ericson and Kurol, 1986). The condition is more
common in girls than in boys. The etiology has been
explained with local factors, such as lack or excess of space
in the dental arch, and trauma or lack of guidance in
eruption due to anomalous lateral incisors (Becker et al.,
1981; Jacoby, 1983; Brin et al., 1986, 1993; Oliver ef al., 1989;
Becker, 1995). However, a familial trend has also been
pointed out (Bass, 1967; Zilberman ef al., 1990} and a genetic
basis suggested (Bjerklin et al., 1992; Peck et al., 1994). In a
family study, we have earlier demonstrated an association
of labial canine malposition to hypodontia (Svinhufvud et
al., 1988). The small (peg-shaped) lateral incisor is a
modified manifestation of the genotype that causes
hypodontia (Alvesalo and Portin, 1969). Incisor-premolar
hypodontia is inherited as an autosomal-dominant trait
with varying penetrance and expression (Grahnén, 1956;
Alvesalo and Portin, 1969; Burzynski and Escobar, 1983;
Nieminen et al., 1995).

Here we analyzed the occurrence of hypodontia and
palatally displaced canines in patients and their relatives to
test the hypothesis that the palatally displaced canine is an
inherited trait and associated with hypodontia.

Materials and methods

One hundred six consecutive patients (77 girls, 29 boys) who had
had surgical and orthodontic treatment for 105 palatally and one
labially displaced canine were found in the files of the
Department of Orthodontics, Institute of Dentistry, University of
Helsinki, and of the private practice of one author (SP). Eighty-
three of the probands were under 20 years of age at the time of
treatment; mean age was 14.5 years in this group. Ten of the
probands were over 20 and 13 older than 30. The probands’ casts
and radiographs were examined; some of them were re-
examined. Their first-degree relatives (parents, children, brothers,
and sisters) were contacted with a questionnaire and invited to a
dental and radiographic examination. As many as possible of the
second-degree relatives (grandparents and grandchildren, aunts,
uncles, and cousins) were similarly contacted and examined.
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Figure 1. Pedigrees of 35 of the propositi. In 3/35 families (8%), the propositus was the only member with the dental anomaly (pedigrees 7, 18,
and 21). An autosomal-dominant inheritance of missing teeth is seen in 13/35 pedigrees. Missing and/or peg-shaped teeth are seen in 28
families (80%). Minor dental abnormalities (Carabelli’s cusps, invaginations in upper laterals, and/or rotated second premolars) and
hypodontia are seen in 32 families (91%). In one case, hypodontia was seen in both the mother’s and father’s families {14). Ten families (1, 2, 3,
10, 11, 20, 24, 25, 29, and 32) have a palatally displaced or missing canine in at least two instances, in a parent and child (1, 3, 25, and 32), in
sisters (2), in a grandparent and a grandchild (10), in cousins (1, 20), in an aunt and her niece (11), in an aunt and her nephew (29), or in an

uncle and his nephew (24). In three families (1, 24, 32), missing canine(s) are seen.
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Table 1. The congenitally missing teeth by tooth groups in
probands, first-degree relatives, and second-degree relatives
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Table 2. The number and percentage of persons with missing,
impacted, peg-shaped, supernumerary, and transposed teeth

Tooth Probands First-degree Second-degree

Relatives Relatives

17
15
14
13 —
12 13
22 10
23 1
24 1
25 6
27 —
37 1
36 1
35 18
1
1

3
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34
31
41 —
42 —
44 2
45 18
46 1
47
Primary

teeth - 3 2

=
l

—
b l

Total 87 53 32

Seventy-nine first-degree relatives and 27 second-degree relatives
out of 35 families were examined. In addition, reliable anamnestic
information was obtained from 97 family members (31 first-
degree relatives and 66 second-degree relatives).

A detailed dental anamnesis was obtained with the help of a
check-list and by contacting dentists who had treated the
patients earlier. Pedigrees were constructed, and persons in
whom palatally displaced canine(s), hypodontia, hyperdontia,
peg-shaped or very small upper laterals, or other
morphologically abnormal teeth were noted were marked as
affected (symbols shown in Fig. 1). Observations on third molars
were also made. If there was no sign of tooth development at the
age of 13, a third molar was considered missing.

Prevalences of numeric anomalies of dentition were
compared with the population prevalences for incisor-premolar
hypodontia (7.9%), hyperdontia (1.6%), and hypodontia with
third molars (20.8%) (Haavikko, 1971).

This study is part of a large project related to the genetics of
incisor-premolar hypodontia. It has been approved by the
Ethics Committee of the Institute of Dentistry.

Results

Dentition in probands with displaced canine(s)

One or several congenitally missing permanent teeth were
seen in 38 (35.8%) of the probands (N = 106). The prevalence

First-degree  Second-degree

Probands (%)  Relatives (%)  Relatives (%)

(N =106) (N =110) (N =93)
Missing 38 (35.8) 22 (20.0) 18 (19.4)
Peg-shaped 10(9.4) 6(5.5) 3(3.2)
Transposed 2(19) — —
Supernumerary 2(1.9) 3(2.7) —
Retained 3(28) 1(0.9) 2(22)

(other than canine)

Labial canine(s) 1 (100) 2(1.8) 2(22)
Palatal canine(s) 105 (100) 3(2.7) 7(7.5)

is 4.5 times that of the normal population. The tooth groups
of the missing teeth of the patients are shown in Table 1. In
addition, 10 of the probands (9.4%) had at least one peg-
shaped upper lateral incisor. Of the probands, 45.3% had
either hypodontia and/or peg-shaped teeth (Table 2).
Retained (third molars not included), supernumerary
(hyperdontia), and transposed teeth in probands were also
noted (Table 2). If missing third molars were considered, the
prevalence of hypodontia was even higher (50%). However,
in three instances, a very late appearance of the third molar
germ could be verified in post-treatment radiographs.

Dentition in first- and second-degree relatives

Hypodontia was observed in 22 (20%) of the first-degree
relatives (N = 110) and 18 (19.4%) of the second-degree
relatives (N = 93) (Table 2). This is 2.5 times the population
prevalence. The tooth groups of the missing teeth of the
first- and second-degree relatives are shown in Table 1. In
addition, three supernumerary teeth were seen in first-
degree relatives (Fig. 1, pedigrees 26, 30, and 34). Nine peg-
shaped upper laterals were noted in first- and second-
degree relatives (Table 2).

Fifty persons (25%) had either hypodontia or
hyperdontia and/or peg-shaped upper laterals.

Palatally displaced canines in first- or second-degree
relatives of the patients (N = 203) were noted in 10 persons
(Fig. 1, pedigrees 1, 2, 3, 10, 11, 20, 25, and 29; pedigree 1, Fig.
2). The prevalence of palatally displaced canines (4.9%) in the
family members is 2.5 times the population prevalence. In
addition to palatal impaction, four labially displaced canines
were noted (Fig. 1, pedigrees 12, 29, 30, and 32).

Discussion

The 106 patients with displaced and impacted canines
demonstrated a very high prevalence of hypodontia. The 35
pedigrees constructed clearly indicated the genetic character
of hypodontia in these patients. Palatally displaced canines
within the same family were shown in eight cases. Our
findings thus support the hypothesis that the palatally
malposed canine belongs to the spectrum of dental
anomalies related to incisor-premolar hypodontia. Other
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