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Abstract

Objective: To investigate the prevalence and characteristics of supernumerary teeth among patients
attending the students' dental clinics at the Faculty of Dentistry of the Arab American University, Jenin,
Palestine. Material and Methods: This is a descriptive, cross-sectional, retrospective study of 1970 digital
panoramic radiographs of patients, age ranging between 12 and 50 years. The radiographs and dental
records were reviewed for supernumerary teeth. For each patient with supernumerary teeth, were recorded
the demographic variables, number, location, eruption status, type, and morphology, the developmental
stages. Descriptive statistics were performed and results were tabulated. Results: Supernumerary teeth
were detected in 17 subjects (0.86%), of which 18 were males and 4 were females with a male to female ratio
of 8.25:1. Of the 17 patients, 64.7% had one supernumerary tooth while the others had two. The majority
(78.8%) of the supernumeraries were located in the maxilla. Around 56.5% of the supernumeraries found in
this study were located in the premaxilla. Half of the supernumeraries (52.2%) were erupted, and 47.8%
were impacted. Mesiodens was the most frequently seen supernumerary teeth followed by distomolars and
premolars. Most of the supernumeraries were fully developed, while 21.7% displayed only crown formation.
Conclusion: The prevalence of supernumerary teeth in the study sample was found to be 0.86% and the
most frequent type was mesiodens. Supplemental morphology was found to be the most common form of
supernumerary teeth.

Keywords: Prevalence; Cross-Sectional Studies; Tooth Abnormalities; Tooth, Supernumerary.

SHO '

BY Association of Support to Oral Health Research - APESB




=
Pesqui. Bras. Odontopediatria Clin. Integr. 2020; 20:5057

Introduction

Developmental dental anomalies are marked deviations from the normal presentation of the primary
or permanent dentition. Local, as well as systemic factors, may be responsible for these disturbances. The
influence of these factors may begin before or after birth; hence, deciduous or permanent teeth may be affected.
Developmental dental anomalies consist of a wide range of disorders, including changes in the number,
morphology, eruption, and size of teeth. These anomalies can complicate dental treatments, such as root canal
therapy or tooth extraction, and can induce malocclusion, and aesthetic problems.

Anomalies resulting in a variation in the number of teeth include hypodontia (decreased number of
teeth) and hyperdontia (teeth in excess of the normal dental formula; supernumerary teeth) and both can be
found in almost any region of the dental arch either unilaterally or bilaterally and in the mandible and/or
maxilla. The prevalence of hypodontia has been reported to be more common than hyperdontia [1-77]. The
prevalence of hyperdontia in the permanent dentition has been reported by various studies to fall in the range
of 0.04 to 2.7% [1-107].

Supernumerary teeth may be single or multiple. Cases of multiple (five or more) supernumerary teeth
not associated with other systemic diseases or syndromes are rare and when present, the most common site
affected is the mandibular premolar region [117. Supernumerary teeth are more frequently observed in
permanent dentition than in deciduous dentition with more frequency for the upper arch than the lower arch
with a strong predilection for the premaxilla [127].

The classification of supernumerary teeth is usually based on their morphology, together with their
location in the dental arches [187. According to their locations, supernumeraries may be categorized into four
types; mesiodens, paramolar, distomolar and parapremolar and into two types according to their morphology
(form); rudimentary and supplemental. Rudimentary (or dysmorphic) defines teeth of abnormal shape and
smaller size, including conical, tuberculate and molariform types, while supplemental teeth (or eumorphic) are
of normal shape and size resembling a particular tooth from the normal dentition. Supernumerary teeth may
also be classified according to their orientation (vertical or normal, inverted and horizontal) or according to
their position (buccal, palatal and transverse) [14].

Complications associated with supernumerary teeth include crowding, disturbed eruption, or retention
of teeth, delayed or abnormal root formation in permanent teeth, and cyst. However, some cases of
supernumerary teeth may be asymptomatic and detected incidentally during a routine radiographic
examination or when normal tooth eruption is delayed or fails.

The literature on supernumerary teeth reveals significant discrepancies between the results of studies
analyzing the prevalence of supernumerary teeth in various populations [5,7,10,15-197. No study has been
done to assess the prevalence and occurrence of supernumerary teeth in Palestine. The aim of this study was to
determine the prevalence of supernumerary teeth and investigate its characteristics in the Palestinian

population.

Material and Methods
Study Design and Sample

This study comprises data from digital panoramic radiographs of 1970 patients who attended the
student’s clinics at the Faculty of Dentistry of the Arab American University in Palestine between January

2018 and February 2019.
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Data Collection

Digital panoramic radiographs were taken by using Sirona Orthophos XG digital X-ray unit
(Dentsply Sirona Inc., Charlotte, NC, USA). Radiographs were examined retrospectively to detect the presence
of any supernumerary teeth. All radiographs were evaluated by two trained dentists at the same time. For each
patient with supernumerary, teeth were recorded the demographic variables (including age, sex), number,
location (maxilla or mandible), position, type, eruption status (erupted or impacted) and morphology, namely
conical, tuberculate, or supplemental. Odontomas were excluded from the study since they are not universally
considered to be supernumerary teeth, the developmental stages were described as a fully developed crown,

fully developed crown with root under formation, and fully developed supernumerary teeth.

Data Analysis
Data were analyzed using Statistical Package for the Social Sciences (SPSS version 16.0 IBM,
Armonk, NY: IBM Corp, USA). Descriptive statistics were used to calculate the absolute and relative

frequencies.

Ethical Aspects
This research project was approved by the IRB Committee of the Faculty of Dentistry, The Arab

American University.

Results

In 17 of the 1970 patients (0.86%) 23 supernumerary teeth were found (Table 1). The male (n=13) to
female (n=4) ratio was 3.25:1. Eleven patients (64.7%) had one supernumerary tooth, and 6 (35.3%) patients
had two supernumerary teeth. None had more than two supernumerary teeth.

Mesiodens were the most frequently seen supernumerary teeth (26.1%) followed by distomolars
(21.7%), premolars (21.7%), lateral incisors (17.4%) and canines (13.0%). Eighteen (78.8%) supernumeraries
were in the maxilla, and 5 (21.8%) in the mandible (3.6:1). Thirteen (56.5%) were in the premaxillary region.

Twelve (52.2%) of all supernumerary teeth were erupted and 47.8% (n=11) were impacted. All
distomolars and mandibular premolars were impacted. Maxillary mesiodens had an impaction rate of 60%. On
the other hand, only 1 of 8 mandibular canines was impacted while all maxillary premolars, mandibular
mesiodens and lateral incisors were erupted. Most supernumerary teeth were in a vertical position (69.6%).
Around 8.7% were mesioinclined, 8.7% distoinclined, and 13.0% horizontally positioned. No supernumerary

had an inverted position.

Table 1. Distribution and characteristics of supernumerary teeth.

Variables Mx Mn Mx Mx Mx Mn Mn Disto Total
Mesio Mesio Lateral Canine Premolar Canine Premolar
N N N N N N N N N %

Sex

Male 3 0 2 0 2 2 1 3 13 76.5

Female 1 1 1 0 (0] (0} 0 1 4 23.5
Number

Single 3 1 2 0 1 1 0 3 11 64.7

Double 1 0 1 1 1 1 1 6 35.3
Region

Maxilla 5 - 4 0 3 - - 5 18 78.8

QMO ?
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Mandible - 1 0 o - 3 2 o 5 21.7
Eruption Status

Erupted 2 1 4 0 3 2 0 0 12 52.2

Unerupted 3 0 0 0 0 1 2 5 11 47.8
Position

Vertical 2 o g o 3 2 o 5 16 69.6

Horizontal 2 0 0 0 0 1 0 0 3 13.0
Type

Mesioangular 1 0 0 0 0 0 1 0 2 8.7

Distoangular 0 1 0 0 0 0 1 0 2 8.7
Morphology

Supplemental 0 0 4 0 3 1 2 0 10 48.5

Conical 5 1 0 0 0 2 8 34.8

Tuberculate 0 0 0 0 0 0 0 5 5 21.7
Development

Crown-Only 0 0 0 0 0 0 0 5 5 21.7

Partial Root 0 0 0 0 0 0 0 0 0 0.0

Fully Formed 5 1 4 0 3 3 2 0 18 78.3

*Mx = Maxillary; Mn = Mandibular; Mesio = Mesiodens; Disto = Distomolar.

The supernumeraries (n=23) included 8 conical, 5 tuberculate, and 10 supplemental teeth; two of the 8
supernumerary mandibular canines were conical and one was supplemental, all of the 6 mesiodentes were
conical, all distomolars were tuberculate and all maxillary lateral incisors and premolars were supplemental. In
terms of development, 5 (21.7%) displayed only a crown and 17 (78.8%) were fully formed teeth. All
distomolars displayed crown formation only.

Six misodentes were found in the study sample, five in the maxilla and one in the mandible. All
maxillary mesiodens were conical and fully formed. Three of the maxillary mesiodentes were impacted and two
were erupted. Two mesiodentes were horizontal and two were located transverse to the sagittal plane of the
maxilla while one mesiodens was mesioinclined. Supernumerary laterals were three cases; two cases were in
males and one in a female. All supernumerary laterals (n=4) were supplemental, erupted, vertical and fully-
formed.

Distomolars were four cases, three were in males and one in a female, all cases were located in maxilla.
All were vertical, tubercular, impacted and had the crown only formed. Parapremolars were five teeth and all
were in three males, two cases were located in the mandible and one in the maxilla. All maxillary
parapremolars were supplemental, erupted, vertical and fully-formed. One of the mandibular premolars was

mesioangular and the other was distoangular, both were supplemental, impacted and fully-formed.

Discussion

The etiology of supernumerary teeth is not clearly understood. A number of theories have been
postulated to explain their occurrence; these include the atavism theory, dichotomy theory and dental lamina
hyperactivity theory. The atavism theory suggests that the development of supernumerary teeth is a result of
phylogenetic reversion to extinct primates with three pairs of incisors, a theory that has been discarded by
embryologists. The dichotomy theory suggests that supernumerary teeth are a result of a dichotomy of the
tooth bud into two equal or different-sized parts, resulting in the formation of two teeth of equal size, or one
normal and one dysmorphic tooth, respectively. Yet, the most supported theory is the dental lamina
hyperactivity theory, which suggests that supernumerary teeth are formed as a result of local, independent,
conditioned hyperactivity of the dental lamina that develops into an extra tooth bud, which results in a

supernumerary tooth.
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Genetics is also thought to contribute to the development of supernumerary teeth, as such teeth have
been reported in twins, siblings and sequential generations of a single-family. The interplay between genetic
and environmental influences during the process of odontogenesis can lead to a range of anomalies of tooth
number and size, including hypodontia, supernumerary teeth, microdontia and macrodontia [20-227.
Environmental influences such as trauma, infections, radiation, drugs, and hormonal influences have been
suggested as possible insults that might have impinged on tooth formation during the embryologic stages of
dental development [237.

Most supernumerary teeth are single; the presence of multiple impacted or erupted supernumerary
teeth is rare and mostly is associated with some genetic syndromes [24,257. According to some authors, eight
very different entities present supernumerary teeth as a distinctive feature [267]. These are cleidocranial
dysplasia, familial adenomatous polyposis, trichorhinophalangeal syndrome type I, Rubinstein-Taybi
syndrome, Nance-Horan syndrome, Opitz G/BBB syndrome, oculofaciocardiodental syndrome, Robinow
syndrome. Yet, other syndromes may have supernumerary teeth among their clinical findings such as Apert,
Crouzon, Kreiborg-Pakistani, Ellisvan Creveld, Goldenhar, Noonan [267].

The prevalence of supernumerary teeth in the permanent dentition in various populations was
reported to be 0.04 to 2.4% [4,5,7,9,10,277]. A prevalence of 0.9% for supernumerary teeth was reported among
[talian patients [47]. However, in the Turkish population, a prevalence of 0.98% for permanent supernumerary
teeth was found [97. Among Saudi individuals the prevalence was 1% [77, Syria 1.2% [107] and Iran 2.4% [57].
In our study, the prevalence of supernumerary teeth was 0.86%, which was in the range reported previously.

In the present study, males were more frequently affected than females in the ratio of 8.25:1, which
was close to a previously reported ratio (3.1:1) [35]. However, the ratio reported in the present study is higher
than other previously reported ratios [4,7,9,10,15,17-19,28-337. Nevertheless, higher ratios of 6.5:1 [87] and
7.2:1 [847] have been reported in the literature. The variations in the gender ratios can be attributed to racial
variation, and to possible sampling differences.

In agreement with other studies [9,10,81,367, the present study found a greater number of
supernumerary teeth in the maxilla (78.2%) than in the mandible (21.7%). Around 56.5% of the
supernumeraries found in this study were located in the premaxilla. This was also in agreement with other
authors [157] who reported that a total of 181 of the 200 (89.6%) supernumerary teeth they investigated were
located in the premaxilla. The most common site for supernumeraries was the anterior maxilla (92.5%) region
[177].

In our study, 64.7% out of the 17 individuals with supernumerary teeth had a single supernumerary
tooth while 35.8% had two supernumeraries. Our findings are in agreement with other authors [177], who
reported that 78.3% of patients with supernumeraries to have one, 21.6% patients with two, and 2.9% with
three or more supernumeraries. A previous study showed that 77% out of 152 patients investigated had one
supernumerary tooth, 18.4% had two supernumeraries, and the remaining seven patients (4.6%) had three or
more supernumeraries [15].

When assessing eruption status, we found that 52.1% of the supernumerary teeth were erupted.
Similar frequencies of erupted supernumerary teeth have been reported by other authors. In India, of the 45
children with supernumerary teeth, 17 (48.6%) had erupted supernumerary teeth, 12 (34.3%) had impacted
supernumerary teeth, and 6 (17.1%) had both erupted and impacted teeth. Previous authors reported that
56.36% (n = 31) of the supernumerary teeth they found in their study were erupted [497. However, these

finding depicts a higher rate of eruption frequency than that reported by other authors [9,10,15,317.
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In many studies [83,87-417, the shape of supernumerary teeth appears conical in the permanent
dentition. Nevertheless, in the present study, the supplemental form was the most (43.5%) commonly observed
because of the presence of the majority of supernumerary teeth in the premolar and maxillary lateral incisors.

The developmental stage and eruption status of supernumerary teeth are important factors for
surgical management. Nearly half (48.8%) of the supernumerary teeth in our study showed only crown
formation, compared to only 20.2% that were fully formed. Higher percentages (40-60%) of fully formed
supernumeraries were reported by other studies [40,427.

The most commonly found supernumerary teeth in this study were mesiodentes and distomolars
(21.7% each). Patients with mesiodens were 0.25% of the study sample while patients with distomolars were
0.2% of the study sample. The findings of the present study were similar to those of a previous research, which
reported that among 1100 supernumerary teeth found in their study population (n= 111293), mesiodens was
the most common (83.8%) followed by distomolars (23.9%) [487. Similarly, another study reported that among
27 supernumeraries found in the study sample, distomolars (14.8%) were the second most occurring
supernumerary tooth after mesiodens (44.4%) [197. The results of the present study were also similar to those
of another study, which investigated 86057 individuals for supernumerary teeth and found 147
supernumeraries in 102 patients. The study reported that mesiodens (46.9%) were the most frequent type of
supernumerary teeth followed by parapremolars (24.1%), distomolars (18%), paramolars (5.6%) [37]. However,
the prevalence figures of the supernumerary teeth reported in the present study differ from those reported by
other studies [10,31,38,40,44 ].

Variations in the prevalence figures and characteristics reported for supernumerary teeth in different
populations maybe due to ethnic differences, and local environmental and dietary factors. In addition, the
sampling criteria, diagnostic tools, and age groups might contribute to the variations reported.

Treatment of supernumerary teeth depends on the respective case and their management should be
part of a comprehensive treatment plan and should not be considered in isolation. In general, supernumerary
teeth are removed if any complications are identified. Hence, where the supernumerary tooth causes no esthetic
or occlusal disturbance in the arch and not associated with complications it is sometimes best to leave them in
place but kept under observation [207.

The optimal time for surgical intervention, however, remains contentious [12,45]. Those who
advocate the immediate removal of the supernumerary tooth upon diagnosis argue that it would prevent space
loss by taking advantage of the spontaneous eruptive potential of the unerupted teeth, which may help avoid
extensive orthodontic and surgical treatment especially in the premaxilla [13,37,397. The drawback of this
approach is that apart from compromising the vitality of the associated permanent tooth, it can adversely affect
child psychology with the development of fear towards dentistry [467]. On the other hand, those who advocate
the delayed approach postpone the removal of the supernumerary tooth after the completion of root formation
of the adjacent tooth. Postponing and waiting for the root development of the adjacent teeth may help
preventing the loss of vitality or malformation of adjacent teeth. However, this method is associated with loss
of eruptive forces of adjacent teeth; cyst formation; space loss; crowding of arch, midline shift and failure of
self-correction of the displaced teeth. Thus, a significant delay in treatment can create the need for more
complex surgical and orthodontic management [477].

Although this study may not represent the Palestinian population as a whole, the results are useful for
primary health workers because the patients studied represent the range of dental patients presenting to the

students’ clinics of The Arab American University in Palestine. The findings from this study will form part of
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the baseline data for oral health in Palestine. Therefore, it is recommended that further studies be carried out

on more representative samples of both the public and the private sector patients.

Conclusion

The prevalence of supernumerary teeth in the sample of the Palestinian community is low and
comparable to similar previous studies. Males were affected more commonly than the females. Most
supernumeraries were single, located in the anterior maxilla and are classified as mesiodens. In most cases, the

supernumerary teeth were supplemental, erupted, vertical and were fully formed.
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