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Abstract

BACKGROUND AND AIM: Infraocclusion, a disorder of tooth eruption, can often be found with more than one different
variation in a child. The objective of this study was to assess the prevalence and severity of infraocclusion and to
investigate the selected dental variations associated with infraocclusion in the West Mediterranean region of Turkey.

METHODS: The sample consisted of 3,228 children aged 7-11 years. The prevalence and severity of infraocclusion and
presence of other dental variations (tooth agenesis, supernumerary teeth (ST), dens invaginatus, and taurodontism) were
determined by the examination of panoramic radiographies. The development degree of the corresponding permanent
teeth was determined using the Nolla and Haavikko method. For statistical testing, the chi-square test was used to
compare the data in SPSS software.

RESULTS: Infraocclusion was defined in 3.25% of the examined primary molars. There was no statistically significant
difference in the prevalence of infraocclusion between girls (n = 51) and boys (n = 73) or between the right and left
sides (P > 0.05). It was found that about half of the affected patients had two impacted molars. Infraocclusion had
mainly affected the first mandibular molar. A dental variation was also found in addition to infraocclusion in 50.8% of
the patients. It was observed that primary molars without successors had more severe infraocclusion. No difference in
terms of tooth development was detected (P > 0.05).

CONCLUSION: Given the results of the present study, it was seen that half of the children with infraoccluded primary
molar had additional dental variations. Therefore, all children in the mixed and primary dentition must be examined
carefully for the infraocclusion of primary molars and accompanying dental variations. Early diagnosis and treatment
may prevent the development of complications, so that the condition can be appropriately managed.
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nfraocclusion is used to describe It is reported that both genetic and

accompanying dental variations in a Turkish sample. J Oral Health Oral Epidemiol 2021; 10(3): 128-33.
I the teeth positioned below the level

of the occlusal plane and can be seen

in both primary and permanent

dentition. Teeth can be impacted to different
levels as compared to the adjacent teeth’s
occlusal plane. Terms such as submerged
teeth, ankylosed teeth, secondary retention,
impacted tooth, and incomplete tooth
eruption can also be employed for this
situation in the literature.* This ambiguity
exists because the etiological factors that lead
to the disorder are not clearly understood.

environmental factors play a role in the
etiology, pattern of expression, and the degree
of severity of infraocclusion.24> The genetic
transition of infraocclusion can be supported
by the high incidence rates in monozygotic
twins.6”7 Other local factors associated with
infraocclusion are chemical or thermal
irritation, local metabolic disorders, trauma,
congenital absence of permanent teeth, lack of
space, disorders of the periodontal ligament,
injuries of the periodontal ligament,
permanent primary molars that have erupted
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Infraocclusion in primary molars

early, and defective eruption strength.810
Moreover, there exist studies stating that
ankylosis within local factors is the principal
factor in  infraocclusion.12  Metabolic
disorders in periodontal tissues result in
ankylosis, causing teeth to remain in an
infraoccluded position.?

Reports reveal that the prevalence of
infraocclusion in the primary dentition range
between 1.3% and 32.0%.7.1314 Infraocclusion,
which is frequently observed in patients aged
between 8 and 9 years, affects both genders
equally. It has been reported that the
prevalence of infraocclusion was higher in
mandibular teeth than in maxillary teeth, and
higher in the primary first molars than in
primary second molars.7 1415

Children with one infraoccluded tooth
frequently have infraocclusion in their other
teeth, and there will be often more than one
different  variation in a child with
infraocclusion.¢ As the prevalence of
infraocclusion in patients with other dental
variations is higher than infraocclusion alone in
the general population, an increased prevalence
of dental variations such as agenesis, palatally
displaced canines (PDC), and small maxillary
lateral incisors has also been reported.16-18

The prevalence of infraocclusion and
accompanying dental variations appears to
differ according to population group.
Therefore, the aim of this study was to define
the prevalence and severity of infraocclusion in
primary teeth, as well as the relation between
permanent teeth and the presence of dental
variations accompanying infraocclusion in the
West-Mediterranean region of Turkey.

Methods
This was a retrospective cross-sectional study
that was reviewed and approved by the
ethics committee of the School of Medicine,
Suleyman Demirel University, Isparta,
Turkey (25.09.2013/193).

The sample was retrieved from the clinical
files of patients aged between 7 and 11 years
attending to the Department of Pediatric
Dentistry (Faculty of Dentistry, Suleyman

Demirel  University) requesting dental
treatment, between 2003 and 2015. Patients
with incomplete records, without parental
informed consent, poor quality radiographies,
systemic problems or growth retardation,
inappropriate tooth development given their
ages, trauma, high decay incidence, ectopic
eruption problems, and infra position due to
the lack of space were excluded from the
study. In total, 4236 records were evaluated
and 3228 patients presenting the defined
criteria were selected for the study.

The level of primary molars located below
the occlusal plane was determined by the
examination of panoramic radiographies and
the gender, prevalence of infraocclusion,
distribution to jaws and teeth, and whether
infraoccluded teeth had successor permanent
teeth were recorded from the patient records.
The severity of infraocclusion was determined
based on the Brearley's classification.?®

Dental variations accompanying
infraocclusion were also recorded, including
agenesis, supernumerary teeth (ST), dens
invaginatus, and taurodontism. Evaluation
was performed to examine whether
infraoccluded teeth had successor permanent
teeth. In addition, Nolla and Haavikko dental
age estimation systems, which utilize the
maturation of teeth for age assessment, were
used to evaluate the developmental stage of
successor permanent teeth under
infraoccluded primary molars and the
symmetrical teeth to these teeth.2021 Each tooth
was scored according to their development
level using the diagrams of these systems. All
evaluations were carried out by two authors
who were pediatric dentists (ZZC and AS).

The data were subsequently processed and
analyzed wusing SPSS statistical software
(version 17.0, SPSS Inc., Chicago, IL, USA).
Before commencing the study, in pursuit of
training and calibration for methods, 40
randomly selected radiographs were classified
twice at different times by each of the authors.
Inter-rater reliability was assessed using
Cohen’s Kappa test. Chi-square tests were
carried out to compare the frequency of
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occurrence and degree of expression.

Results

Cohen’s kappa statistic =~ demonstrated
substantial inter-rater reliability between the
examiners (Kappa = 0.92); no significant
errors were found between the two analyses.

Records of 1808 boy (56.0%) and 1420 girl
(44.0%) patients between 7 and 11 years
(9.80 + 1.26) of age, 3228 in total, were
examined. One or more infraoccluded
primary molars were found in 124 patients
(3.84%). It was observed that 73 (59.0%) and
51 (41.0%) of the patients with infraoccluded
primary molar were boys and girls,
respectively. There was no significant
difference in the prevalence of infraocclusion
between boys and girls (P > 0.05).

Infraocclusion was defined in 3.25% of the
primary molars examined. It was found that
in the patients with infraocclusion, 1 tooth
was infraoccluded in 45.2%, 2 teeth in 47.6%,
3 teeth in 3.2%, and four or more teeth in
4.0% of the patients (Figure 1).

0.452 0.476

0.072

3 or more teeth

infraoccluded

Figure 1. Patient distribution according to the
number of infraoccluded teeth

1 tooth infraoccluded 2 teeth infraoccluded

An evaluation was performed to
determine the primary teeth affected by

100%

50%

7 8

0%

Age 9

infraocclusion. The prevalence of
infraocclusion was found 8.57% in maxilla
and 9143% in mandible. Percentage
distribution of the teeth is shown in figure 2.

Maxillary
teeth
9%

Figure 2. Distribution of infraoccluded primary
molar teeth

Given the data, infraoccluded primary
molars consisted of 61% and 39% first and
second primary molars, respectively.
Additionally, it was found out that the
prevalence of infraocclusion within the
mandibular primary molars was 10.1 times
higher than within the maxillary primary
molars. A difference in the prevalence of
infraocclusion was not observed between the
right and left regions of the jaws (P > 0.05).

Radiographies were recorded based on age
and the infraocclusion severity was evaluated
using Brearley's classification. The distribution
of infraocclusion level within patients between
7 and 11 years old is shown in figure 3.

The prevalence of other dental variations
within patients who have infraoccluded
primary molars was also evaluated. A dental
variation was also found in addition to
infraocclusion within 50.8% of the patients. The
frequency of dental situations accompanying
infraocclusion is shown in table 1.

10

ESlight @=Mild = Severe

11

Figure 3. Distribution of severity of infraoccluded teeth according to age
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Table 1. Distribution of dental variations
accompanying infraocclusion

Dental variations Prevalence rate (%

Agenesis 703 (21.78)
Dens invaginatus 677 (20.97)
Taurodontism 182 (5.64)

ST 78 (2.42)
ST: Supernumerary teeth

Comparing the infraoccluded primary
molars without successors with the
infraoccluded  primary = molars  with
successors, it was observed that the primary
molars without successors had more severe
infraocclusion (Figure 4).

m Infraoccluded pirmary molars with succesors

Infraoccluded pirmary molars without succesors
30%

25%  0.226 0247 0.22 0.24
20%
15%
10%
5% 0.04 0.027
0% I
Slight Mild Severe

Figure 4. Severity of infraocclusion of primary
teeth with and without successors

Successor  permanent tooth  under
infraoccluded  tooth and  symmetric
permanent tooth under non-infraoccluded
primary molar were evaluated via two
different systems and no difference in terms
of tooth development was detected (P > 0.05).

Discussion
Genetic and local factors play a role in the
etiology of infraocclusion.>10 Infraocclusion
was observed in the same primary molars of
identical twins in our study group, signaling
potential genetic factors of infraocclusion.
Local factors that cause infraocclusion in
primary teeth can generally be associated
with congenitally missing teeth. It was also
observed that the infraocclusion level became
more severe within infraoccluded primary

teeth without successor teeth.
In various studies, the prevalence of

infraocclusion in primary teeth has been
reported as 1.3-32.0%.71314 These findings vary
in different populations due to the influence of
different environmental factors, dietary habits,
growth rates, and ethnicities. The differences
in the study design such as age, study sample
size, diagnostic method, and variance in the
inclusion or exclusion criteria may account for
this extensive range of study results.2
The methods used to identify and assess
the severity of infraocclusion, such as direct
visual examination, the measurement on
radiographs, or the measurement of dental
models may also differ. In this study, the rate
was defined as 3.8% on a patient basis and
3.25% on a tooth basis.

Overall, infraocclusion affects
predominantly mandibular molars up to
27 times more according to the study by
Odeh et al7 Our study found that the
prevalence rate of infraocclusion was 10
times higher in the mandibular molars than
the maxillary molars. Similarly, in another
study, it was stated as 10 times higher too.2

Contrary to those researchers who
asserted that primary first molars were the
most affected in studies to define which
primary  teeth  were  affected by
infraocclusion,’1424 other researchers stated
that mandibular primary second molars were
the primarily affected ones.12?> In this study,
the ratio of the infraoccluded primary first
molars to the primary second molars was
found to be 1.68. It has been reported that this
difference may be due to a later exfoliation of
the second molar.14

The distance between respective occlusal
surfaces in primary molar teeth vary
according to the severity of infraocclusion. It
was reported that the prevalence of severe
infraocclusion in primary teeth varied from
2.5%-25.0%.1819 In our study, it was found
that 12% of primary molars were affected by
severe infraocclusion, consistent with
findings reported previously.’42¢ In addition,
it was observed that the severity of
infraocclusion increased with age. Cardoso
et al.4 stated that there may be an increase in
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infraocclusion severity due to an alteration in
the normal growth of the alveolar apophysis.

Children with one infraoccluded tooth can
frequently have infraocclusion in additional
teeth. We found that the frequency of patients
with 2 and 1 infraoccluded molars was
47.60 and 45.20%, respectively, similar to the
findings of Raducanu and Feraru.* Researchers
found that ratios as 52.63% and 42.10%,
respectively.2* When a child presents with an
infraoccluded primary molar tooth, he/she
must be regularly reviewed for infraocclusion
at other sites. McGeown and O'Connell? point
out that the number of infraoccluded teeth can
affect the decision to extract the teeth or
monitor the patient, as having multiple
infraoccluded teeth can increase space loss or
play a part in patient management if multiple
extractions are required.

It has been stated that, in the presence of
infraoccluded primary molars, successor
permanent teeth may also be affected, and a
delay in development can occur in those
teeth.6 Therefore, our study also examined
the development of successor permanent
teeth under infraoccluded teeth and
symmetric permanent teeth. We used two
different systems to eliminate any disparity
between methods. No differences were found
among the development levels of the
underlying permanent teeth, however the
evaluation was carried out only on the
successor permanent teeth.

Dental variations within the children were
generally accompanied by other problems. In
this study, it was determined that other
dental variations can also be seen in the
presence of infraocclusion, and that the most
frequently observed variation was the
agenesis of any permanent teeth (21.78%),
followed by dens invaginatus (20.97%), ST
(5.64%), and taurodontism (2.42%). An
additional dental problem was seen in 50.8%
of the patients having infraoccluded primary
molar. Especially, the prevalence of agenesis
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was higher than that reported in previous
studies.6!4 It was also observed that the
primary molars without successors had more
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teeth rather than a single tooth. Therefore,
since early diagnosis and treatment may
prevent the development of complications, all
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should be examined for infraocclusion at
routine dental visits and if detected, the
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