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r I Vooth agenesis (hypodontia) is one of the
most commonly observed anomalies of the
human dentition. Three types of perma-

nent teeth account for over 95% of cases of tooth

agenesis: third molars (M3), second premolars

(P2), and lateral incisors (12)."* Among Europe-

ans and others of European ancestry, reports of

tooth agenesis in these three tooth categories
show a distinct pattern of site predilection. The
frequency ranking of absent-tooth sites in Euro-

pean individuals is as follows™: M3 > P2 > 12.

An interesting relationship is becoming appar-
ent between the occurrence of tooth agenesis and
the presence of certain malpositions of the max-
illary canine. Studies indicate significantly el-
evated prevalence rates for tooth agenesis in

association with maxillary canine - first premo-
lar transposition (Mx.C.P1)® and with palatal dis-
placement of the canine (PDC).*® Mx.C.P1
transposition is an orthodontic problem involv-
ing the positional interchange of maxillary ca-
nine with first premolar, usually due to distal
ectopic development of the canine. PDC is char-
acterized by developmental dislocation of the
maxillary canine to a palatal site, often resulting
in tooth impaction requiring surgical and orth-
odontic treatments. These three related abnor-
malities (tooth agenesis, Mx.C.P1, PDC) appear
to have genetic determinants.>"!

This study examines the specific site occur-
rences of tooth agenesis in individuals with ei-
ther Mx.C.P1 transposition or the PDC anomaly.
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Tooth agenesis (hypodontia) was studied in two samples of nonsyndromic subjects possessing either maxillary canine-
first premolar transposition (Mx.C.P1; N=43, M9:F34) or palatal displacement of the maxillary canine (PDC; N=58, M21:F37).
Agenesis of permanent teeth was identified by x-ray film analysis. Significantly elevated tooth-agenesis frequencies were
noted in both samples. Statistically significant differences between the Mx.C.P1 and PDC samples were found in locations
of absentteeth, indicating site-specificity of tooth agenesis associated with these canine malpositions. In Mx.C.P1, agenesis
of third molars (M3) occurred at a near-normal rate (19%) while maxillary lateral incisor (12) agenesis showed a thirteen-fold
increase (26%). In PDC, the prevalence rate for associated M3 agenesis was 40%, twice the normal rate, while |12 agenesis
was 3%, a slight elevation of no statistical significance. These new findings may warrant a hypothesis of anteroposterior site-
specific shiftin the occurrence of tooth agenesis, associated genetically or epigenetically with distinct anomalies of maxillary
canine position and possibly other abnormalities.
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It aims to further an understanding of the bio-
logical relationships among these dental distur-
bances of orthodontic consequence.

Materials and methods

Two samples were studied of nonsyndromic
subjects possessing certain positional anomalies
of one or both maxillary canine teeth: maxillary
canine-first premolar transposition (Mx.C.P1;
N=43, M9:F34) and palatal displacement of the
maxillary canine (PDC; N=58, M21:F37). All sub-
jects were from northeastern USA, except for 20
in the Mx.C.P1 sample who were from France
and one from Finland. In the Mx.C.P1 sample,
40 of the subjects identified socially as white and
three as black. The PDC group consisted of 58
white subjects. The mean age of the subjects for
the Mx.C.P1 sample was 12.8 years and for the
PDC sample, it was 14.2 years. Both samples are
further described in other publications.>®

Panoral x-ray films taken at clinical diagnosis
of Mx.C.P1 and PDC were used to identify agen-
esis of permanent teeth including third molars.
Any subject under age 14 years at diagnosis and
having x-ray findings of one or more absent third
molars was reevaluated using later panoral
roentgenograms taken at 14 years or older, since
14 years seems to be the “critical age” regarding
third molar formation.?%??

Results

Table 1 shows tooth agenesis frequencies for the
Mx.C.P1 and PDC samples compared with ref-
erence values for the prevalence of tooth agen-
esis.!* Statistical testing of differences was
performed using the Chi-square test (x?).
Strengths of associations were determined using
the odds ratio assessment (O.R.; 95% confidence
interval).

Agenesis of one or more teeth, including M3,
occurred in 44% of the Mx.C.P1 sample and 48%
of the PDC sample, of no significant difference
in frequency statistically, but significantly el-
evated statistically when each was compared
with the normal prevalence rate of 25% for
hypodontia in a European population.

For each of the two samples, highly significant
increases were observed' generally in the preva-
lence of tooth agenesis compared with preva-
lence norms recorded in four other
epidemiological categories: (1) tooth agenesis,
excluding M3; (2) M3 agenesis; (3) mandibular
P2 agenesis; (4) maxillary I2 agenesis. Conspicu-
ously, two of these comparisons showed only
slight differences that were not statistically sig-
nificant: M3 agenesis in the Mx.C.P1 sample ()?
test= not significant; O.R.= 0.88) and maxillary
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I2 agenesis in the PDC sample (? test= not sig-
nificant; O.R.= 1.84), as seen in Table 1. In
Mx.C.P1, agenesis of M3 occurred at a near-nor-
mal rate (19%) while 12 agenesis showed a thir-
teen-fold increase (26%). In PDC, the prevalance
rate for M3 agenesis was 40%, twice the normal
rate, while I2 agenesis was 3%, a slight elevation
of no statistical significance.

The odds ratio is a proportion of probabilities
that in this study determined if the proportion
of persons with tooth agenesis in the presence
of PDC or Mx.C.P1 is greater than the propor-
tion of persons with tooth agenesis in a normal
population. The arithmetic value of the odds ra-
tio is not influenced by sample size and, as such,
it can function as a reliable indicator of clinical
significance of trait associations, particularly of
conditions occurring at low prevalence, such as
PDC, Mx.C.P1 and tooth agenesis. Generally, an
O.R.<2.0 indicates a questionable association be-
tween two variables (in this case, tooth agenesis
and canine malposition) and an O.R.>2.0 repre-
sents two variables with a strong association.
Therefore, the odds ratio assessment in this study
added statistical evidence suggesting the lack of
clinical association between occurrences of M3
agenesis and Mx.C.P1 and between occurrences
of maxillary 12 agenesis and PDC. Conversely,
the odds ratio values for the remaining eight
agenesis:canine-malposition combinations dis-
played in Table 1 were all greater than 2.0, indi-
cating the likelihood of strong associations
clinically.

Discussion

Statistically significant differences between
Mx.C.P1 and PDC samples in site-specificity of
associated tooth agenesis are unexplained, im-
portant findings. The observed site-specific dif-
ferential occurrence of tooth agenesis may
provide a useful factor in the study of phenotypic
variability in multiple dental anomaly patterns.
PDC seems to be associated with suppression of
tooth formation in the posterior (molar) odonto-
genic field and Mx.C.P1 seems associated with
suppression of tooth formation in the anterior
(incisor) odontogenic field. These new findings
may warrant a hypothesis of anteroposterior site-
specific shift in the occurrence of tooth agenesis,
associated genetically or epigenetically with dis-
tinct anomalies of maxillary canine position and
possibly other abnormalities. Since tooth agen-
esis is found sometimes occurring concomitantly
with other discrete dental abnormalities, such as
hyperdontia,®* infraocclusion of deciduous
molars,'>¢ ectopic eruption of permanent first



Site-specificity in tooth agenesis

Table 1

Frequency of tooth agenesis in subjects with maxillary canine malpositions, compared with
normal prevalence values for tooth agenesis.

*hkx

agenesis (1 or 2)

Note: O.R. = odds ratio
95% C.1. = 95% confidence interval of O.R.

n.s.

x? test: n.s. not significant; **P<0.01; ***P<0.001; ****P<0.0001

Condition Mx.C.P1 (N=43) PDC (N=58) Normal

No. cases Percent O.R. 95%C.l No. cases Percent O.R.  95%C.. Prevalence
Tooth agenesis, 19 44% 2.32 (1.28 -4.20) 28 48% 274 (1.65-4.54)  524/2061 = 25%
including M3 ** x Bredy,' 1991
Tooth agenesis, 16 37% 11.3 (6.49-19.7) 10 17% 3.97 (2.00-7.88) 53/1064 = 5%
excluding M3 e b Grahnén,* 1956
M3 agenesis 8 19% 0.88 (0.40-1.90) 23 40% 252 (1.50-4.23) 427/2061 = 21%
(1 or more) n.s. e Bredy,' 1991
Mandibutar P2 5 12% 547 (2.21-13.5) 8 14% 6.65 (3.18-13.9) 25/1064 = 2%
agenesis (1or2) *** b Grahnén,* 1956
Maxillary 12 11 26% 17.8 (10.6 - 29.9) 2 3% 1.84 (0.45 -7.49) 18/1064 = 2%

Grahnén,* 1956

molars™" and 12 peg-shape anomaly,® site-speci-
ficity of hypodontia may be an important factor
in future studies of the biological mechanisms
underlying those associations also. Current evi-
dence seems to implicate a heterogeneity of ge-
nietic controls behind the expression of associated
dental anomalies.

The findings of significant variability in occur-
rence of M3 agenesis associated with canine
malpositions should encourage more investiga-
tion of M3 presence and absence. Most earlier
hypodontia studies have excluded third molars
because of the difficulty of assembling a prop-
erly aged sample for recording reliable M3 epi-
demiological data.

The results of this study should condition cli-
nicians to expect common occurrence of some
unusual dental problems in the PDC or Mx.C.P1
patient. In PDC cases, the doubled chance of
agenesis of one or more third molars would

likely necessitate frequent consideration of thera-
peutic extraction of other third molars to balance
the dental occlusion. The absence of one or both
maxillary lateral incisors in over one-quarter of
Mx.C.P1 cases would lead sometimes to an ex-
traordinary, but clinically workable, orthodon-
tic treatment plan of positioning a maxillary first
premolar next to a central incisor."”
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