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cerning the definition of oligodontia. In gen-

eral, the term refers to the congenital absence
of many teeth."?In this study, oligodontia is defined
as the congenital absence of six or more teeth,
excluding the third molars. This definition holds
with the definition of Hobkirk and Brook® and
Whist, Thunold and Boe.* Researchers in both stud-
ies defined severe hypodontia as the congenital
absence of six or more teeth.

Oligodontia is reported to be associated with
dental abnormalities, such as reduced size of the
teeth, abnormalities of the enamel and delayed
eruption of the teeth’ However, the literature
contains no consensus concerning the latter phe-
nomenon.® Bailit, Thomson and Niswander found
no significant difference in the eruption of the teeth
of patients with oligodontia and a control group.”
On the other hand, Rune and Sarnas, evaluating
tooth formation in patients with oligodontia, found

T he literature contains no clear consensus con-

delayed tooth formation in patients with severe
hypodontia.? Garn and Lewis also described a de-
lay in tooth formation in patients with third molar
agenesis.’ Delayed tooth formation is also found in
patients with multiple anomalies such as cleft pal-
ate and Down syndrome." Many of these syn-
dromesalso include the congenital absence of teeth.

Several methods have been proposed for assess-
ing dental development. Simply counting the num-
ber of teeth present in the mouth is one method.”
Rating the calcification stages of the teeth is another
approach.’

Demirijan'® and Haavikko™ each described meth-
ods for assessing dental development. Demirjian
described eight stages of mineralization and gave
eachoneascore.” Thesumofscoresforanindiviudal
provides an estimate of dental maturity. The sums
converted to a dental age between 3 and 16 years.
Haavikko identified 12 radiographic stages of tooth
formation for each tooth, from which a median age
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Abstract

Oligodontia is defined as the congenital absence of many teeth. The aim of the present study was to evaluate tooth formation
in patients with oligodontia who were missing six or more teeth. The oligodontia sample was compared to a control group
matched for race, sex and age. Calcification stages of the teeth of the left side of the mandible were rated.

Patients with oligodontia showed a tendency for delayed tooth formation. Significant differences in tooth formation were found
between males with oligodontia and the control group for several stages of tooth formation. in females only stage 5 of the second
mandibular molar showed a significant difference. Because of the great individual variation in tooth formation in patients with
oligodontia, tooth formation in patients with oligodontia should be individually examined before starting treatment.
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Figure 1

Figure 1

Calcification stages of
a molar after the rat-
ings developed by
Demirjian.”® (Copied
with permission from
the editor."?)
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for each tooth and its range can be determined. The
corresponding ages forallteeth presentaresummed
and divided by the number of missing teeth giving
amean age. Dental age can then be compared to the
chronological age of the patient."

In the timing of a patient's orthodontic treatment,
it is important to pay attention to abnormalities in
dental development. Moreover, the knowledge of
developmental disturbances is of importance in
gaining insight in the etiology of oligodontia.

In the present study the tooth formation of pa-
tients with oligodontia is evaluated. The results are
compared with a control group matched for race,
sex and age. The study is part of a larger study in
which the etiology and symptomatology of
oligodontia are evaluated.

Materials and methods

Data were collected on 216 patients with
oligodontia (121 females and 95 males) from Uni-
versity clinics and private orthodontic practices
throughout the Netherlands. The mean age of the
patients was 11.3 years (range 5 to 14 years). The
group contained 6 pafients with ectodermal dys-
plasia and 210 with isolated oligodontia. The mean
number of missing teeth was 10.7 for females and
11.7 for males. A control group was derived from
the data of the Nijmegen Growth Study.” The
Nijmegen Growth Study is a longitudinal study in
which the dental age of the children was recorded at
more than one age. In the present study the dental
age of patients with oligodontia was recorded at
one age. Therefore, a sample from the Nijmegen
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Growth Study was used in which every child oc-
curred only once. The control group consisted of
443 persons (233 females and 210 males) who were
between 4 and 14 years old, and who had full
permanent dentition.

The method used in this study was published by
Demirijan.” He used the calcification stages of teeth
as seen in panoramic radiographs to assess dental
development (Figure 2).

Demirjian described eight stages of development,
starting from calcification of the top of the cusp to
closure of the apex.’* The high degree of correlation
which exists between the developmental stages of
the right and left sides of the maxilla and the man-
dible allows researchers to study only one side of
the arch.” Because of the clear view on a panoramic
radiograph of the mandibular teeth, all mandibular
teeth on the left side were selected for the study.

Boys and girls were treated separately because of
theknownsexdifferencesindental development.’**?

The ratings were assigned by following criteria
described by Demirjian” and by comparing the
radiograph with illustrations as shown in Figure 1.
The ratings were never based on the illustrations
alone. Dental development in this study was as-
sessed by only one observer (YS-W).

In the Nijmegen Growth Study the dental matu-
rity scores from children in the age of 4 to14 years
according to the method based on Demirjian'® were
also obtained by one observer (PB-A).
Inter-observer agreement

In order to calculate the inter-observer agreement
dental age was assessed on 20 panoramic radio-
graphsby thetwo observer’s (Y5-W; BP-A). Cohen’s
Kappa was calculated. Cohen’s Kappa is a measure
of the agreement of two or more observers after the
agreement due to chance is excluded.®
Statistical procedure

The differences in tooth formation between pa-
tients with oligodontia and the controls were evalu-
ated by means of a logistic regression technique
which was applied to groups separately for each
stage.'s

Logistic regression is a regression technique for
estimating the probability that a tooth has reached
a certain stage of formation, depending on the
values of one or more covariates, such as age or sex.
Tests are available to determine which covariables
contribute significantly to the model. Age, sex and
group were significant covariables. Therefore the
two groups (oligodontia and Nijmegen Growth
Study) were evaluated separately for both males
and females.

The logistic regression models were used to calcu-
late the median points for the various stages for all
teeth. The median points represernit the point where



50% of the patients had reached the stage in ques-
tion. The differences between the median of pa-
tients with oligodontia and the data from the
Nijmegen Growth Study were studied.”

Results

Inter-observeragreement was calculated by means
of a Cohen’s Kappa which resulted in a Cohen’s
Kappa of 0.65. The results of the logistic regression
models - the 50% or median points -- are summa-
rized in Tables I and II. There was a tendency in
males for teeth to show delayed dental develop-
ment in the early stages compared to the control
group. In the last three stages the delay was less
evident. In males for stage 5 of the mandibular
second molar, the first and second premolar and the
canine and for the fourth stage of the mandibular
second molar significant differences were found
between the median points of patients with
oligodontia and the control group. Furthermore,
significant differences were found for the sixth and
seventh stages of the first premolar.

In females only stage 5 of the lower second molar
differed significantly between patients with
oligodontia and controls (Tables I and ID).

Discussion

In patients with oligodontia a tendency for teeth to
show delayed tooth formation was observed. The
delay was more obvious in males than in females.
Unfortunately the present material did not permit
an evaluation of the first three stages, because pan-
oramic radiographs were not available. (Patients
with oligodontia are often not diagnosed as having
congenitally missing teeth until the age of 11 or12
years. At that age, the patients are often referred to
an orthodontic practitioner for the first time.)

The method of counting teeth was not selected as
the measure for determining dental age for the
following reasons: In humans considerable varia-
tion exists in time of eruption of the permanent
teeth. The emergence of the teeth is also disturbed
by several exogenous factors such as infection,
premature extraction of a deciduous tooth and
other local factors. The method based on clinical
emergence is limited to certain periods, no teeth
erupts from 8to 10 years of age or after the 12th year.
The disadvantages related to counting the number
of teeth in the mouth to assess dental development
do not play a role in using the calcification stages of
the teeth as seen on panoramic radiographs for
assessing dental age.

By using the method of Demirjian® the results
could be compared with the results of the Nijmegen
Growth Study.” A Cohen’s Kappa of 0.65 means
that there is substantial agreement between the
observers, after the agreement due to chance is

Tooth formation in patients with oligodontia

Figure 2

excluded. The interobserver agreement was there-
fore considered satisfactory (Cohen’s Kappa = 0.65),
making a reliable comparison of the patients with
oligodontia and the control group possible.

Rates of calcification of the different teeth are
commonly used to calculate dental age, which is
then compared to the chronological age. To com-
pute dental age according to the method of
Demirjian'®it is necessary to rate all four or all seven
left or right mandibular teeth. In the present study
it was not possible to compute the dental age be-
cause of the congenitally missing teeth. Different
teeth were missing in each individual, making it
impossible to calculate dental age. Moreover a
difference in delay for the different types of teeth
could be missed using dental age. Therefore in this
study logistic regression models were constructed
of all stages for each tooth. The points at which 50%
of the patients with oligodontia had reached a
certain stage of tooth formation were compared
with the 50% points calculated from the control
group. Standard errors of the 50% points were
calculated.

In a study of patients with severe hypodontia (i.e.
missing four or more teeth) delayed tooth forma-
tion was described by Rune and Sédrnas.® They
calculated the mean age of the individual formation
stages of the teeth, according to the method of
Haavikko." The mean delay was 2.0 years for males
and 1.8 years for females. In general the delay was
more severe in the early stages. Those findings of
Rune and Sidrnas® are in concordance with the
findings for the males in the present study. How-
ever, although in the present study the patients
were missing six or more teeth, the delay was less
pronounced. Significant differences between the
patients with oligodontia and the control group in
the 50% points (median) of the logistic regression
models were found in only a few stages. Inmales the
fifth stage of second mandibular molar; first and
second mandibular premolar and canine differed
significantly as well as the fourth stage of the man-
dibular second molar. Furthermore the sixth and
seventh stage of the mandibular first premolar
were significantly different compared with the con-
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Figure 2

Panoramic radiograph
of a patient with
oligodontia (age 11
years) as used to score
the tooth formation.
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Table |
The 50% points (rnedian) + standard error of the curves constructed with logistic
regression, for both females with oligodontia (O) and the control group (N).
The 50% point represents the age at which 50% of the persons are in stage
1 through 4, 1 through 5 and so on.
Stage 1-4 1-5 1-6 1-7
Tooth
370 83+1.22 11.6 £ 0.51 13.0+0.28
(12) (33) (52) -
37N 8.8+0.18 10.4+0.15 129+ 0.14
(58) (100) (191) -
360 - - 7.8+£0.69 10.1 £ 0.28
(6) (28)
36N - - 8.0+ 0.15 10.4 £ 0.15
(43) (97)
350 - 98+ 1.12 13.5+0.60
C) (22) -
35N - 10.1 £ 0.15 1241+ 0.12
(88) (163) -
340 79+ 0.75 9.8+ 0.40 12.0+0.24 13.2+0.26
(€) (23) (51) (68)
34N 7.7+0.19 9.3+0.17 11.6+0.12 1291 0.17
(38) (68) (141) (177)
330 6.8+ 1.10 8.6+ 0.39 10.8+0.24 13.0 £ 0.38
@ (10) (42) (74)
33N 7.0+£0.18 8.1+0.15 11.0+0.12 13.1 £ 0.21
(17) (40) (108) (167)
() = Number of individuals in each category
* = (P < 0.05)

trol group. In females stage 5 of the mandibular
second molar showed a significant difference. In
some teeth the logistic regression model also
showed a significant interaction between age and
group, indicating different curves of tooth forma-
tion for that tooth in patients with oligodontia and
the children of the Nijmegen Growth Study. The
higher standard errors of the 50% points of the
patients with oligodontia compared to those of the
control group (Tables I and II) could be due to the
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distributions of individuals in the control group
and patients with oligodontia over the stages. The
range of age of the patients in one stage is compa-
rable. However, in patients with oligodontia a ten-
dency was found for a leveled distribution, i.e.
equal numbers of individuals in the same stage of
tooth formation were found in the different age
groups. In the control group a tendency for a peak
distribution was found, i.e. the highest number of
individuals in the same stage was found at a certain
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Table 1l
The 50 % points (median) + standard error of the curves constructed with logistic
regression, for both males with oligodontia (O) and the control group (N).
. The 50 % point represent the age at which 50 % of the persons are in stage
1 through 4, 1 through 5 and so on.
Stage 1-4 1-5 1-6 1-7
Tooth
370 10.5+ 0.45" 12.2+0.26* 13.9+ 0.51 -
(19) (33) (46)
37N 9.0+ 0.20 10.8+0.18 13.3+£0.15 -
(57) (96) (183)
360 - - 7.9+ 0.64 11.2+0.25
(12) (40)
36N - - 8.5+0.18 10.9+0.16
49) (98)
350 9.8 £ 0.53 121+ 0.61* - -
(11) - (21)
35N 9.2+ 0.19 10.4+£0.18 - -
(57) (80)
340 8.3+ 0.58 10.8 £ 0.25* 13.2+ 0.44* 14.3 £ 0.44*
(7) (26) (52) (61)
34 N 8.5+ 0.19 9.9+0.16 12.0+£0.15 13.3+£0.19
(49) (69) (132) (169)
330 7.3+0.74 10.4 £ 0.24* 126+ 0.43 14.1 £ 0.61
(8) (27) (52) (66)
33N 7.8+0.19 89+0.16 11.7+0.14 14.1 £ 0.25
(35) (51) (116) (178)
*=P <0.05

age group. In the surrounding age groups a lower
number of individuals was found.

Garn and Lewis described a posterior-anterior
gradient of delay in tooth-formation timing.? In our
study nosuch gradient was found. Runeand Sarnas®
also failed to ascertain such a gradient. Several
other studies report a delay of tooth formation in
cleft lip/palate patients with and without
hypodontia.®®?' In those studies the dental age of
patients was compared to the chronological age.

The mean delay in tooth formation in cleft affected
children varies from 0.3 to 0.7 years.?' Prahl-
Andersen reported a tendency for children to show
delayed tooth formation until the age of 9 years.?
However, in a later study no difference was found
in females with or without clefts, although forma-
tion was delayed in boys with clefts.? These find-
ings are in agreement with the findings in the
present study, where tooth formation was more
severely delayed in the early stages. The delay was
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more obvious in males than in females.

Ranta described, in contrast with the previous
findings, a significantly longer delay in the older
age group.”

Harris and Hullings reported the delay in tooth
formation in patients wih isolated cleft lip/palate
to be more severe in the early formed teeth (first
molar, canine) than in the later formed teeth (sec-
ond and third molar).* Those results were not
confirmed in our study. Harris and Hullings de-
scribed an asymmetry in the development of teeth
in isolated cleft lip/ palate patients.** In the present
study no asymmetry in tooth development was
found in either patients or controls. Even the teeth
which were most likely to be congenitally missing
(mandibular and maxillary second premolars and
maxillary lateral incisors) showed no asymmetry in
tooth development. The differences in asymmetry
found in development of the teeth can probably be
explained by the differences in distribution of miss-
ing teeth. In the study by Harris and Hullings 35
patients had unilateral clefts® In patients with
unilateral cleft lip/ palate the distribution of the
maxillary missing teeth is often asymmetric.*' Rune
and Sérnas® reported a marked delay of the
contralaterals to missing teeth. Apparently the dis-
tribution of missing teeth was asymmetric. In the
present study there was a high degree of symmetry
in the distribution of missing teeth in both the
mandible and maxilla. This could explain the sym-
metry found in development in our study in con-
trast to the findings of Harris and Hullings* and
Rune and Sérnas.®

Conclusions

The results of this study showed a great indi-
vidual variation in tooth formation in patients with
oligodontia. Some patients with oligodontiashowed
a severely delayed tooth formation whereas others
showed normal tooth formation. Tooth formation
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for individuals in the control group stayed within
the normal biological variation. Therefore the tooth
formation of each patient with oligodontia should
beindividually examined before starting treatment.
Thereisadelay in tooth formation in patients with
oligodontia compared to the control group. This
delay is more obvious in males than in females.
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