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Aim: The occurrence of multiple supernumerary feeth is rare and offen found in association with syndromes such as cleidocranial
dysplasia, Gardner’s syndrome or cleft lip and palate. Few examples of non-syndromal multiple supernumerary teeth have been
reported. The aim of this multi-centre study was fo investigate the prevalence of supemumerary premolar feeth in non-syndromic
patients and fo investigate the association between the presence of superumerary premolar teeth and malocclusion type in a
Turkish population.

Materials and methods: The clinical records and panoramic radiographs of 10,700 patients (referred to three different university
hospitals) were refrospectively examined for the presence of supernumerary premolars. Age, gender, orthodontic malocclusion
type, the number of supernumerary premolars (two or more), the distribution, location, position [vertical, horizontal, inverted,
mesio-angular), surgical approach, and related complications (pain, cystic changes, root resorption, or eruption disturbance of
adjacent feeth) were recorded.

Results: Fortytwo cases (13 Class |, 17 Class Il, 12 Class Ill] of multiple mandibular supernumerary premolars in patients without
an associated syndrome were detected. A total of 97 (27 Class |, 41 Class II, 29 Class Ill) supemumerary premolar teeth were
found, with a prevalence of 0.39%. No statistical difference was found related to gender, malocclusion type and supernumerary
premolars (p > 0.05). The majority of the exira premolars were located in the mandible, which was stafistically significant

(o < 0.05].

Conclusion: The present study revealed that the prevalence of multiple supemumerary teeth was 0.39%. The most frequently
impacted premolars were found in the mandible and more often associated with Class Il malocclusions in the examined Turkish
population.
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Introduction dibular premolars, maxillary lateral incisors, mandibu-

Supernumerary teeth are defined as a dental develop- lar fourth molars and maxillary premolars.'® Supernu-

. . 1 1 0,
mental anomaly in which an extra tooth or teeth devel- merary premolars comprise approximately 10% of the

op in excess of the normal complement in the primary
or permanent dentition.' The majority of supernu-
merary teeth occur in the maxilla and, in order of fre-
quency, are midline supernumerary teeth (mesiodens),
maxillary fourth molars, maxillary paramolars, man-

total number of supernumerary cases and almost 75%
are located in the mandible.?’ Isolated supernumerary
teeth occur in 76-86% of cases, two supernumerary
teeth occur in 12-23% of cases and multiple supernu-

merary teeth are seen in less than 1% of cases.>®
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Over 20 syndromes and developmental conditions are
known to be associated with a single supernumerary
tooth, while multiple supernumerary teeth are
reported in association with a systemic condition,
such as cleidocranial dysplasia, Gardner’s syndrome
or cleft lip and palate.”® The occurrence of multiple
supernumerary teeth without any associated systemic
condition or syndrome is rare,”'® and occurs with an
incidence as low as 0.06% in circumstances of five
or more supernumerary teeth.'>'¥This mainly affects
the permanent dentition and usually involves the
identification of supernumerary teeth in the anterior
and premolar regions, although reports suggest that
all areas in both arches may be involved.**!°

The presence of supernumerary teeth may require
orthodontic intervention and has been given high
priority in the dental health component of the Index of
Orthodontic Treatment Need." The clinical complica-
tions frequently associated with supernumerary teeth
include dental impactions, delayed dental develop-
ment, dental crowding, malocclusion, root resorption,
dilacerations, ectopic eruption (into the floor of the
nasal cavity) and the possible formation of follicular
cysts or odontomas."*1°

It has been postulated that the prevalence of
supernumerary multiple premolars may vary in
different populations®'¢
within a population. Although reports for the Turkish
population have been previously published,*”'”® no
multi-centre study was found in the literature. The
benefits of multi-centre trials include an increased
number of participants and the likely assessment of
a wider population range.” Hence, the aim of this
multi-centre study was to investigate the prevalence
of non-syndromic supernumerary premolar teeth and
also to relate the presence of supernumerary teeth to
malocclusion type in a Turkish population.

and even in different groups

Materials and methods

Panoramic radiographs of a total of 10,700 patients
were examined. The radiographs had been processed
in three different university hospitals and, as the
present study was based on a retrospective evaluation,
no ethical approval was required but the investigation
was conducted according to the principles described
in the Declaration of Helsinki. Only the investigators
had access to the collected data. Patient informed
consent was obtained to allow any radiograph, photo
or data from intra- and extra-oral examinations to be

used for scientific purposes and future publication.
No gender preference was considered and images
of low quality, distorted magnification, insufficient
accuracy or with artefacts were excluded. Patients who
had received previous orthodontic treatment or the
extraction of supernumerary teeth were also excluded.
In addition, patients identified with maxillofacial
anomalies such as cleft lip and palate and diseases
associated with systemic conditions and syndromes,
for example cleidocranial dysplasia and Gardner’s
syndrome, were also omitted from the study.

The records of the 10,700 patients were identified
and retrieved from the orthodontic archives because
of a presenting history related to missing teeth, pre-
orthodontic examinations, impacted teeth, third
molar problems, caries detection or routine check-
ups. Of the total, 5,371 were female (50.2%) and
5,329 were male (49.8%). The patient age range was
10 to 73 years. An agreement between age-related
variations and normal distribution was tested using
the Shapiro-Wilk test and descriptive statistics were
expressed as medians as well as means + standard
deviations (IQR — interquartile range). The average
age of female patients was 38.0 (IQR = 29.0), while
male patients had an average age of 39.0 (IQR =
28.0). There was no statistical difference between
male and female patients’ average age (£ = 1.420; p
= 0.225). Statistically, it was advised that male and
female participants should be selected from similarly-
aged people in order not to age bias the study.

The clinical records of the patients, together with
panoramic radiographs, were examined independently
by three experienced dento-maxillofacial radiologists
(K.G., H.A.,, K.O.). The examiners were calibrated
to recognise and agree on the presence of multiple
supernumerary teeth, as well as to identify the teeth,
their numbers and also the surrounding structures. For
this purpose, a series of 300 panoramic radiographs,
with and without supernumerary teeth, was obtained
from each centre (100 panoramic radiographies each)
and examined.

Age, gender, malocclusion, number of supernu-
merary premolars, distribution, location, position
(vertical, horizontal, inverted, mesio-angular), surgi-
cal approach, and related complications (pain, cystic
changes, root resorption, or eruption disturbance of
adjacent teeth) were recorded. If there was a suspi-
cion that root resorption was present in the conven-
tional radiographic images, a cone beam computed
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tomography (CBCT) examination was obtained to
provide further information and allow evaluation.
Two or more supernumerary teeth found in a single
patient was termed ‘multiple supernumerary teeth’.
All assessors examined the radiographs to determine
the number and location of extra teeth and the pres-
ence of any associated pathology.

Patients who were diagnosed with multiple
supernumerary premolars were further grouped by
occlusion type by analysing lateral cephalometric
radiographs and recording the ANB angle as either
Class I, Class II or Class III. In addition, conventional
cephalometric radiographs and the molar relationship
noted on dental casts were used in order to confirm
the malocclusion type. A consultant orthodontist,
who was blinded to the patient data, evaluated the
cephalometric images, and a cephalometric analysis
was conducted for the patientsidentified with impacted
teeth. If there was a conflict between cephalometric
variables and the cast molar relationship, the
cephalometric analysis was repeated. The orthodontic
consultant performed all cephalometric analyses twice
with an interval of at least two weeks between each
assessment.

Statistical analysis

The Chi-square test was used to assess the difference
between malocclusion type, gender, location
(mandible/maxilla; right/left). Statistical analysis
was performed using the SPSS for Windows, Ver.
15.0 (SPSS Inc., IL, USA). The value p < 0.05 was
considered as ‘statistically significant’. No inter- or
intra-examiner study was performed as the diagnosis
of ‘supernumeray’ was an objective assessment.
However, the data of patients who had multiple
radiographic supernumerary teeth were reviewed by
all investigators. Final agreement was obtained by
consensus.

The intra-observer reliability related to the
cephalometric analysis was assessed by calculating
intra-class correlation coefficients (ICC).

Results
Method error

Opverall, the intra-observer reproducibility (ICCs) for
the orthodontic consultant ranged from 0.89 to 0.99
for hand tracings. All skeletal (ANB) measurements
were found to be highly reproducible.

EVALUATION OF NON-SYNDROMIC MULTIPLE SUPERNUMERARY PREMOLARS

Of the 10,700 patients, 42 cases of multiple (two or
more) mandibular supernumerary premolars were
identified. Of the 42 patients, 17 were female and
the male to female ratio was 1.4:1. In all, a total
of 97 supernumerary premolar teeth were found.
The prevalence of non-syndromic mandibular
supernumerary premolars was therefore 0.39% in a
patient population whose mean age was 21.2 years
(Table I). Two of the supernumerary premolars were
partially impacted, whereas the remainder were
fully impacted and unerupted. Ninety-two of the
supernumerary premolar teeth were in a supplemental
form and the remaining five were rudimentary.
Ninety-four of the supernumerary premolars were
positioned vertically, while three were positioned
mesio-angularly (Figure 1).

Eight of the patients reported pain in the mental
foramen region (Figure 2) and resorption was detected
in the root of an adjacent tooth in four patients
(Figure 3).The majority of the supernumerary teeth
were asymptomatic and without complications.
Treatment in 33 cases consisted of surgical removal
of the supernumerary teeth followed by clinical and
radiographic review to detect the possible delayed
appearance of associated pathology.

In addition, the investigation of the relationship
between malocclusion type and multiple impacted
supernumerary premolars revealed that the Class
I malocclusion group (ANB = 0 to 4 degrees)
comprised 13 patients (5 females and 8 males; 39.5%
of 42 patients), the Class IT malocclusion group (ANB
> 4 degrees) comprised 17 patients (7 females and
10 males; 40.5% of 42 patients), and the Class III
malocclusion group (ANB < 0 degrees) comprised
12 subjects (5 females and 7 males; 28.6% of 42
patients). There were no quantitative statistically
significant differences between gender, malocclusion
type and the prevalence of supernumerary premolars

(p > 0.05) (Table II).

There was a statistically significant difference between
location (maxilla/mandible) and the prevalence of
supernumerary premolar teeth. The majority of
premolars were located in the mandible (p < 0.05).
However, no statistically significant difference was

found related to right or left sides (p > 0.05).

Discussion

There are few published cases of multiple super-
numerary teeth that are not associated with complex

Australian Orthodontic Journal Volume 31 No. 2 November 2015 151



GUNDUZ ET AL

Table I. Characterisfics of nonsyndromic multiple supernumerary premolars.

Location
Patient  Sex Age Number Max. Mand. Right  Lleft Position ES  Uni/Bil Associated Treatment
(Y) pathology
1 M 22 2 2 ] ] \% | Bil None Observation
2 F 17 2 2 1 1 V | Bil Pain Extraction
3 M 45 2 2 ] ] V/MA | Bil None Observation
4 M 23 2 2 1 1 \% | Bil RS Extraction
5 M 19 2 - 2 1 1 V | Bil Pain Extraction
6 M 35 3 ] 2 3 - v | Uni None Extraction
7 F 16 3 3 2 1 % | Bil None Observation
8 M 12 2 2 1 1 % | Bil None Observation
9 F 10 2 2 ] ] V | Bil None Observation
10 F 19 2 - 2 ] ] v | Bil Pain Extraction
11 M 25 2 2 - ] ] V/MA | Bil None Extraction
12 M 22 2 2 1 1 \Y | Bil None Extraction
13 M 2 5 3 2 o 3y By RSl e ion
E(2) upper side)
14 M 20 2 2 ] ] v | Bil None Extraction
15 F 19 2 2 1 1 V | Bil None Extraction
16 F 23 3 3 1 2 \Y | Bil None Extraction
17 F 25 2 2 1 1 v | Bil None Extraction
18 M 33 2 2 1 1 v | Bil Pain Extraction
19 M 19 3 3 1 2 v | Bil None Extraction
20 M 18 2 2 ] ] V | Bil Pain Extraction
21 M 16 2 2 1 1 v | Bil None Observation
22 F 15 2 2 2 \% | Uni None Extraction
23 M 21 3 3 2 ] V | Bil Pain Extraction
24 F 20 2 2 ] ] V | Bil None Extraction
25 M 21 2 2 ] ] V | Bil None Extraction
26 M 21 3 3 2 ] V | Bil None Extraction
27 M 19 2 2 ] ] V | Bil None Exiraction
28 M 18 2 2 ] ] V | Bil None Extraction
29 M 16 3 3 ] 2 v | Bil RS Extraction
30 F 13 2 2 ] ] v | Bil None Observation
31 F 14 3 3 2 ] V | Bil None Observation
32 F 16 2 2 ] 2 V/MA | Bil None Extraction
33 F 15 2 2 ] ] V | Bil None Extraction
34 M 18 2 2 1 1 \% | Bil Pain Extraction
35 M 22 2 2 1 1 \% | Bil None Extraction
36 F 25 2 - 2 1 1 \% | Bil Pain Extraction
37 F 26 3 1 2 2 1 \% | Bil None Extraction
38 F 27 3 3 1 2 V | Bil None Extraction
39 M 28 2 2 1 1 V | Bil None Extraction
40 M 24 2 2 1 1 V | Bil None Extraction
4] F 19 2 2 1 1 v | Bil RS Extraction
42 M 15 2 2 ] ] V I Bil None Observation

Abbreviations: Y, years; F, female; M, male; Max., Maxilla; Mand., Mandibula; V, vertical; MA, mesioangular; ES, eruption status; Uni/Bil, unilateral /bilateral;
|, impacted; E, erupted; RS, root resorption.
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Table II. The distribution of number of patients and number of supernumerary premolars according to gender and malocclusion type.

Malocclusion type Gender Impacted teeth number  Total impacted teeth number  Number of patients
F M F M

Class | 5 8 11 16 27 13

Class Il 7 10 18 23 41 17

Class I S 7 10 19 29 12

Total 17 25 39 58 o7 42

Figure 1. Panoramic radiograph of patient aged 16 years (case 7).
This patient has three supernumerary premolars with early crown
formations in the mandible (arrows).

Figure 2. Panoramic radiograph of patient aged 33 years (case
18). This patient complained of pain that was due to supernumerary
premolars in the lower right premolar region (arrows).

Figure 3. Panoramic radiograph of patient aged 25 years (case 11).
This patient has two superumerary premolars in the mandible and three
in the maxilla (arrows).

syndromes.”* The prevalence of supernumerary
premolars has been reported variously in previous
studies due to differences in patient population
samples, age groups, ethnicity, and applied
radiographic techniques.®* No multi-centre study was
found in the literature. To the authors’ knowledge, no
epidemiological survey of this occurence in a large
sample population has been previously conducted.

It has been reported that multiple supernumerary
teeth are rarely seen and that the prevalence of extra
teeth in the premolar regions is 0.14% in comparison
with a prevalence of 1.3% in the anterior region.'”*
The frequency of supernumerary premolars has
been calculated at between 0.075% and 0.26% in
the permanent dentition and as low as 0.06% in the
instance of five or more supernumerary teeth.'>'
Salcido-Garcfa et al.?* reported the prevalence of
supernumerary premolars to be 0.8% in a general
dental population, whereas an American study, in
which 1,100 orthodontic patients were included,
reported the prevalence of supernumerary premolars
as 0.64%.%

In a study of 2,599 Turkish children, Esenlik et al.?®
reported the prevalence of maxillary supernumerary
premolars to be 0.2% and mandibular supernumerary
premolars to be 0.5%. In the Turkish general
population, Simgek-Kaya et al.'® reported the
prevalence of maxillary and mandibular supernumerary
premolars at 0.1-0.3% and 0.2-0.3%, respectively.
Nevertheless, in the present study the prevalence of
maxillary and mandibular supernumerary premolars
in a general dental population was found to be
0.037% and 0.35%, respectively. This difference may
be due to population factors as well as study design.

The current data were collected from multiple
geographically remote centres and, as a consequence,
environmental differences may be a possible reason
for the discrepancy. Previous studies only focused on
one regional population.®?!417:242641

Celikoglu et al.” found supernumerary teeth in 1.2%
of the 3,491 patients studied, although 75% of those
were identified with one supernumerary tooth and
25% with multiple supernumerary teeth. Patients
with three or more supernumerary teeth were not
recorded.

The frequency of supernumerary premolars has
been calculated as between 0.075% and 0.26% in
the permanent dentition and as low as 0.06% if five
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or more supernumerary teeth are involved.’*'* The
occurrence of multiple supernumerary teeth without
any associated systemic conditions or syndromes,
however, is a rare phenomenon.”'® It was found that
single supernumerary teeth occurred in 76-86% of
cases, two supernumerary teeth in 12-23% cases and
multiple supernumerary teeth occurred in fewer than
1% of cases.'"'"*In the present study, the prevalence rate
of multiple supernumerary teeth was 0.39%, which
matches previous studies. The current study also
established baseline data for multiple supernumerary
premolars — defined as two or more teeth in any given
arch — not only for the examined population but also
for the retrospective analysis of the larger samples.

The aetiology of supernumerary teeth remains
unclear. Although theories to explain the development
of this anomaly have been proposed, localised and
independent hyperactivity of the dental lamina is
the generally accepted cause.””*” Brook® stated
that the position of the teeth usually depended
upon a combination of genetic and environmental
factors, each with a small effect, but occasionally
a chromosomal anomaly, a major single gene or a
major environmental insult may have a large effect.
Mutations in MSX1, PAX9, AXIN2, EDA, EDAR
and WNT10A have been identified in families with
non-syndromic hypodontia.”® Experiments using
animal models have suggested that mutations affecting
Fgf, Eda, Bmp, Runx2, Apc, Shh and b-catenin
may be related to the occurrence of supernumerary
teeth.” Therefore, when considering the aetiology in
a particular individual, family or ethnic population, a
number of factors may need to be explored together
with the possibility of genetic studies identifying
potential mutations.

Past investigators have reported that supernumerary
teeth are developmentally delayed compared with the
normal dentition.’** This provides an explanation as
to why most supernumerary teeth are impacted. It is
possible that supernumerary teeth are late to erupt
because of slow root development and therefore might
impact due to restricted space. For this reason, and
because most supernumerary teeth develop palatal/
lingual to the normal line of the arch, it is often
difficult to determine exactly when a supernumerary
tooth begins to form via a routine radiographic
examination.”* As a result, additional teeth may
sometimes go unnoticed.>*> Cochrane et al*
reported a sample case in which two late developing

supernumerary lower molars appeared, and a second
case in which two lower premolars formed. According
to Gardiner,” late developing (post-permanent)
supernumerary teeth develop from the proliferation
of the dental lamina after the permanent dentition
is completed. Support for the proliferation of local
dental lamina remnants is provided by the case of
a l4-year-old subject in the present study who had
bilateral supernumerary teeth in the mandibular
premolar region, and another case of a 19-year-old
patient who had bilateral supernumerary teeth in
the lower premolar region. All of the extra teeth were
newly developing.

Supernumerary premolars are usually asymptom-
atic.%'® 202 The anomaly is usually diagnosed by a
routine radiographic evaluation, particularly before
orthodontic treatment.”” Bodin et al.** reported that
only 2% of supernumerary premolars are likely to
undergo pathological changes. Nevertheless, the most
frequently reported pathology is delayed eruption or
non-eruption and malformation of adjacent teeth.***
In the present study, the most-encountered pathol-
ogy was pain. Simsek-Kaya et al." suggested that the
pressure delivered by the supernumerary premolars on
neighbouring teeth and their proximity to the mental
and inferior dental nerves may produce the discom-
fort. The second most frequently encountered pathol-
ogy was root resorption of adjacent teeth.

Treatment alternatives for impacted supernumerary
premolars may either be
supernumerary teeth or their maintenance in situ,
with appropriate review. Clinicians may see surgical
removal of these teeth as the only effective method
of management,'**% which should be based on
the potential for pathological sequelae.” The
most  significant complications associated with
supernumerary premolar teeth area are cyst formation
and severe resorption of adjacent teeth.'®* When
the extra teeth are associated with pathology, hinder
the eruption of or cause displacement of permanent
teeth, extraction is indicated.®'®'® In the present
study, eight teeth caused resorption of adjacent teeth
and were extracted, while 17 teeth without cystic or
tumour involvement were extracted because of pain.
In three cases, the pain was due to infection, whereas
in an additional three cases the pain was believed to
be the result of the close proximity of the impacted
supernumerary tooth to the mandibular canal.

removal of the

Many clinicians recommend leaving asymptomatic
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supernumerary premolar teeth in situ untl the
development of the adjacent anatomic structures
and root development of the adjacent teeth has
been completed. Hopcraft® suggested that the
incidence of pathological sequelae is relatively low
for supernumerary premolar cases. Many authors
prefer to monitor the impacted supernumerary teeth
until the end of the permanent dentition rather than
undertake early removal.'®**% In the present study,
20 supernumerary premolar teeth were left in situ and
were kept under periodic observation.

The limitation of the present study was that the
‘non-syndromal’ condition was solely defined by the
anamnesis and the medical history of the patients.
An additional limitation was that cephalometric
analyses were not performed on all patients; the
analyses were only performed for the patients who
had supernumerary teeth. The data suggested that
the supernumerary teeth were most frequent in
Class II subjects. However, 26.8% of the patients
with supernumerary teeth presented with a Class
III malocclusion type. The prevalence of Class III
malocclusion ranges between 4 and 6% in the entire
population and is usually the least encountered
malocclusion.*® Therefore, considering the current
results and the relationship between supernumerary
teeth and Class III malocclusion, greater attention
should be directed to this area.

In summary, although supernumerary teeth are most
frequently associated with a Class II malocclusion,
the presence of extra teeth associated with Class
IIT malocclusions should also be noted. Further
studies should be directed at the assessment of
the cephalometric data of all patients, as well as an
extensive examination of the facial characteristics of
normal patients and patients presenting with multiple
supernumerary teeth.

Conclusion

In the present study, the incidence of multple
supernumerary teeth was 0.39%. The most frequently
impacted premolar teeth were found in the mandible
and associated with Class II malocclusions for
the sampled Turkish population. Further studies
with larger groups should allow for comparisons
of syndromic and non-syndromic patients using
extensive genetic analysis.

EVALUATION OF NON-SYNDROMIC MULTIPLE SUPERNUMERARY PREMOLARS

Corresponding author

Dt.Gozde Canitezer

Ondokuz Mayis University

Faculty of Dentistry

Department of Dentomaxillofacial Radiology
Samsun, Turkey

Email: gozde.canitezer@omu.edu.tr

References

1. Garvey MT, Barry HJ, Blake M. Supernumerary teeth — an overview
of classification, diagnosis and management. ] Can Dent Assoc
1999;65:612-6.

2. Stafne EC. Supernumerary teeth. Dent Cosmos 1932;74:653-9.

3. Atasu M, Dumlu A, Ozbayrak S. Multiple supernumerary teeth
in association with cleidocranial dysplasia. J Clin Pediatr Dent
1996;21:85-91.

4.  Gay Escoda C, Mateos Micas M, EspafiaTost A, GargalloAlbiol J.
Otrasinclusionesdentarias. Mesiodensy otrosdientessupernumerarios.
Dientestemporalessupernumerarios. ~ Dientestemporalesincluidos.
In: Gay Escoda C, Berini Aytés L, eds. Tratado de Cirugfa Bucal.
Madrid: Tomo I, 2004;497-534.

5. Rajab LD, Hamdan MA. Supernumerary teeth: review of the
literature and a survey of 152 cases. Int J Paediatr Dent 2002;12:244-
54.

6. Kaya GS, Yapicaa G, Omezli MM, Dayt E. Non-syndromic
supernumerary premolars. Med Oral Patol Oral Cir Bucal
2011;16:€522-5.

7. Giindiiz K, Muglali M. Non-syndrome multiple supernumerary
teeth: A case report. ] Contemp Dent Pract 2007;8:81-7.

8. McNamara CM, O’Riordan BC, Blake M, Sandy JR. Cleidocranial
dysplasia: radiological appearances on dental panoramic radiography.
Dentomaxillofac Radiol 1999;28:89-97.

9. Yagiie-Garcfa ], Berini-Aytés L, Gay-Escoda C. Multiple
supernumerary teeth not associated with complex syndromes: a
retrospective study. Med Oral Patol Oral Cir Bucal 2009;14:E331-6.

10. Sasaki H, Funao J, Morinaga H, Nakano K, Ooshima T. Multiple
supernumerary teeth in the maxillary canine and mandibular
premolar regions: a case in the postpermanent dentition. Int ]
Paediatr Dent 2007;17:304-8.

11. Zhu JE Marcushamer M, King LD, Henry JR. Supernumerary and
congenitally absent teeth: a literature review. J Clin Pediatr Dent
1996;20:87-95.

12. Scheiner MA, Sampson WJ. Supernumerary teeth: a review of the
literature and four case reports. Aust Dent ] 1997; 42:160-5.

13. Brook PH, Shaw WC. The development of an index of orthodontic
treatment priority. Eur ] Orthod 1989;11:309-20.

14. Vahid-Dastjerdi E, Borzabadi-Farahani A, Mahdian M, Amini
N. Supernumerary teeth amongst Iranian orthodontic patients. A
retrospective radiographic and clinical survey. Acta Odontol Scand
2011;69:125-8.

15. Celikoglu M, Kamak H, Oktay H. Prevalence and characteristics
of supernumerary teeth in a non-syndrome Turkish population:
associated pathologies and proposed treatment. Med Oral Patol Oral
Cir Bucal 2010;15:¢575-8.

16. Hyun HK, Lee SJ, Ahn BD, Lee ZH, Heo MS, Seo BM, Kim JW.
Nonsyndromic multiple mandibular supernumerary premolars. ]
Oral Maxillofac Surg 2008;66:1366-9.

17. Acikgdz A, Acikgsz G, Tunga U, Otan E Characteristics and
prevalence of non-syndrome multiple supernumerary teeth: a
retrospective study. Dentomaxillofac Radiol 2006;35:185-90.

Australian Orthodontic Journal Volume 31 No. 2 November 2015 155



GUNDUZ ET AL

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Simgek-Kaya G, Melih-Omezli M, Yapici G, Dayi E, Ertag U.
Prevalence of impacted premolars in a Turkish population and
considerations for surgical treatment. Med Oral Patol Oral Cir Bucal
2011;16:e781-6.

Guthrie LB, Oken E, Sterne JA, Gillman MW, Patel R, Vilchuck K
et al. Ongoing monitoring of data clustering in multicenter studies.
BMC Med Res Methodol 2012;12:29.

Manrique Mord MC, Bolafios Carmona MV, Briones Lujén MT.
Molarization and development of multiple supernumerary teeth in
the premolar region. ] Dent Child 2004;71:171-4.

King NM, Lee AM, Wan PK. Multiple supernumerary premolars:
their occurrence in three patients. Aust Dent ] 1993;38:11-6.

Yusof WZ. Non-syndrome multiple supernumerary teeth: literature
review. ] Can Dent Assoc 1990;56:147-9.

Solares R, Romero MI. Supernumerary premolars: a literature
review. Pediatr Dent 2004;26:450-8.

Salcido-Garcfa JF, Ledesma-Montes C, Herndndez-Flores F Pérez
D, Garcés-Ortiz M. Frequency of supernumerary teeth in Mexican
population. Med Oral Patol Oral Cir Bucal 2004;9:407-9.
Rubenstein LK, Lindauer SJ, Isaacson R], Germane N. Development
of supernumerary premolars in an orthodontic population. Oral
Surg Oral Med Oral Pathol 1991;71:392-5.

Esenlik E, Sayin MO, Adilla AO, Ozen T, Altun C, Basak F
Supernumerary teeth in a Turkish population. Am ] Orthod
Dentofacial Orthop 2009;136:848-52.

Hattab FN, Yassin OM, Rawashdeh MA. Supernumerary teeth:
report of three cases and review of the literature. ASDC ] Dent Child
1994;61:382-93.

Brook AH. A unifying actiological explanation for anomalies of
human tooth number and size. Arch Oral Biol 1984;29:373-8.
Brook AH, Jernvall J, Smith RN, Hughes TE, Townsend GC. The
dentition: the outcomes of morphogenesis leading to variations of
tooth number, size and shape. Aust Dent J 2014;59 Suppl 1:131-42.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

Stevenson W, McKechnie AD. Recurring supernumerary teeth.
Report of a case. Oral Surg Oral Med Oral Pathol 1975;40:76-80.
Shapira Y, Haskell BS. Late developing supernumerary premolar. J
Clin Orthod 1981;15:571.

Moore SR, Wilson DE Kibble J. Sequential development of
multiple supernumerary teeth in the mandibular premolar region —a
radiographic case report. Int ] Paediatr Dent 2002;12:143-5.
Leonardi R, Barbato E. A late-developing supernumerary premolar. J
Clin Orthod 2004;38:331-2.

Cochrane SM, Clark JR, Hunt NP. Late developing supernumerary
teeth in the mandible. Br ] Orthod 1997;24:293-6.

Gardiner JH. Supernumerary teeth. Dent Pract 1961;12:63-73.
Bodin I, Julin P, Thomsson M. Hyperodontia. IV. Supernumerary
premolars. Dentomaxillofac Radiol 1981;10:99-103.

Anegundi RT, Tavargeri A, Indushekar KR, Sudha P Sequential
development of multiple supplemental premolars. Four-year follow-
up report. N'Y State Dent ] 2008;74:46-9.

Hopcraft M. Multiple supernumerary teeth. Case report. Aust Dent
] 1998;43:17-9.

Scanlan PJ, Hodges SJ. Supernumerary premolar teeth in siblings. Br
J Orthod 1997;24:297-300.

Breckon JJ, Jones SP. Late forming supernumeraries in the
mandibular premolar region. Br ] Orthod 1991;18:329-31.
Celikoglu M, Akpinar S, Yavuz I. The pattern of malocclusion in a
sample of orthodontic patients from Turkey. Med Oral Patol Oral
Cir Bucal 2010;15:¢791-6.

Prabhakar RR, Saravanan R, Karthikeyan MK, Vishnuchandran C,
Sudeepthi. Prevalence of malocclusion and need for early orthodontic
treatment in children. J Clin Diagn Res 2014;8:ZC60-1.

Gelgor IE, Karaman Al Ercan E. Prevalence of malocclusion among
adolescents in central Anatolia. Eur ] Dent 2007;1:125-31

Moyers RE. Handbook of Orthodontics. 4th Ed. London: Year Book
Medical Publishers Inc, 1988.

156

Australian Orthodontic Journal Volume 31 No. 2 November 2015



