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Abstract

The aim of this article was to review the literature on supernumerary teeth, analyzing their prevalence, etiology,
diagnosis, treatment and possible complications. An electronic search was made in the Pubmed-Medline database
up to January 2014 using the key search terms “multiple supernumerary teeth” (n=279), “prevalence supernumerary teeth” (n=361), and “supernumerary teeth” (n=2412). In addition to the articles initially identified, others were
included in the review proceeding from a manual search and from any references considered of relevance.
Supernumerary teeth are those that exceed the normal dental formula. They are more common in men, more common in the upper maxilla, and more prevalent in permanent dentition. Complications associated with supernumerary teeth include dental impaction, delayed eruption, ectopic eruption, overcrowding, spacing anomalies and the
formation of follicular cysts. The treatment of supernumerary teeth depends on their type, position, and possible
complications, detected clinically and radiographically. No clear consensus exists as to the best time to extract
unerupted supernumerary teeth.
Key words: Hyperdoncia, supernumerary teeth, impacted teeth, treatment, permanent teeth, deciduous teeth.

Introduction

Supernumerary teeth are those that exceed the normal
dental formula. This phenomenon is also known as hyperdoncia and can occur in solitary or multiple form,
may be unilateral or bilateral, and affect one or both
maxillas (1). These teeth are more prevalent among men
than women in a proportion of 2:1. The prevalence of

supernumerary teeth is 0.3-0.8% in deciduous dentition
and 1.5-3.5% in permanent dentition (1,2). Rao and Chidzonga (3) state that the etiology of supernumerary teeth
is multifactorial, a combination of environmental and
genetic factors.
Complications associated with supernumerary teeth
include impaction, delayed eruption, ectopic eruption,
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overcrowding, spacing anomalies and the formation of
follicular cysts (4,5). Some cases of supernumerary teeth
are asymptomatic and detected casually in the course of
radiographic examination (6). Both clinical and radiographic examination is essential for detecting supernumerary teeth although recently computerized tomography has been used as a complimentary diagnostic test.
Treatment depends on their type, position and possible
complications, identified both clinically and radiographically. Although surgical extraction is the most common
treatment, another option is to reposition supernumerary
teeth in the dental arch.
The aim of this article was to review the literature on supernumerary teeth, analyzing their prevalence, etiology,
diagnosis, treatment and possible complications.

others were added proceeding from a manual search and
from any references in the review articles thought to be
relevant. The titles and abstracts of the articles were reviewed to determine which were relevant and the full text
of relevant articles were read thoroughly and subjected
to analysis. Studies of patients with supernumerary teeth
published during the last 13 years with patient series of
more than 20 were included in the review (Table 1).

Prevalence

The prevalence of supernumerary teeth in deciduous
dentition is 0.3-0.8%, and in permanent dentition 1.53.5% (1,2,14). A meta-analytic study (20) has shown
that the value obtained for prevalence depends directly
on the diagnostic tools used, panoramic radiography
being the most effective diagnostic method. Supernumerary teeth are more prevalent among men than women in a proportion of 2:1 (1,2,6,14,16,21,22), although
some authors report this proportion to range from 1.7:1
to 3.1:1 (4,6,8,16,22). The upper maxilla presents supernumerary teeth more frequently than the mandible.
A study by Liu et al. (6) of 487 patients and 626 su-

Material and Methods

An electronic search was made in the Pubmed-Medline
database until January 2014 using the key search terms
“multiple supernumerary teeth” [n=279], “prevalence
supernumerary teeth” [n=361] and “supernumerary teeth” [n=2412]. Of the articles initially located for review,
Table 1. Review of recent studies of patients with supernumerary teeth.

Study

Year

Patchett et al. (7)

2001

Nº patients Gender
prop. M:F
159
2.2:1

1.4:1

Age-range Average
(years)
age
4-13
9 years
and 4
months
5-15
10 years
and 3
months
2-55
14 years
and 4
months
5-56
17.6 years

Rajab and Hamdan
(8)

2002

152

2.2:1

Salcido-Garcia et
al. (9)

2004

72

1.1:1

Fernyez Montenegro
et al. (10)
Liu et al. (6)
Leco-Berrocal et al.
(11)

2006

102

2007
2007

487
21

2.6:1
2.4:1

5-44
7-34

Ferres-Padro et al.
(12)

2007

79

1.8:1

5-19

Anthonappa et al.
(13)
De Oliveira et al. (5)
Hong et al. (14)
Küchler et al. (15)
Mukhopadhyay( 16)
Kara et al. (17)
Minguez-Martinez et
al. (18)
Ramesh et al. (19)

2008

208

3.1:1

2008
2009
2011
2011
2011
2012

305
431
27
64
288
200

2013

55

Nº ST

1 ST

2 ST

>3 ST

215

110

43

6

202

117

28

7

102

63

-

-

147

77

14

9

626
24

351
-

133
-

3
-

113

52

22

5

2-16

20 years
and 2
months
10 years
and 3
months
7.3 years

283

128

-

-

2.1:1
4:1
2:1
1.78:1
1:1.29
2.3:1

3-16
6-12
4-14
14-43
2-14

9.3 years
8.8 years
8.9 years
23.45
8.1 years

460
471
29
78
351
303

192
25
50
227
135

94
2
14
59
51

80
0
0
2
14

1:2.05

14

14

82

28

-

-

Nº patients= number of patients; Gender prop. M:F= Proportion of men to women; Nº ST= number of supernumerary teeth; 1 ST= number of
patients with single supernumerary tooth; 2 ST= number of patients with two supernumerary teeth; >3 ST= number of patients with three or
more supernumerary teeth.
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pernumerary teeth, found that they were located in the
upper maxilla in 92% of the patients. In another study
(22) of 283 supernumerary teeth, they were situated in
the upper maxilla in 95% of cases, while Mahabob et
al. (2) analyzed 2,216 patients with 27 supernumerary
teeth, 67% of which were situated in the upper maxilla.
Minguez-Martínez et al. (18) studied 303 supernumerary teeth in 200 patients observing that 88% were situated in the upper maxilla. However, another study of 393
supernumerary teeth found almost the same frequency in
the two jaws (23).

Etiology

The etiology of supernumerary teeth remains unclear and
various theories have been postulated to explain how and
why they develop. Various studies (5,8,24) have claimed
that they are the result of hyperactivity of the dental lamina where the epithelial cells that form supernumerary
teeth remain for long periods. Other studies (3,24) show
that the main etiological factor is genetic predisposition,
having to do with a disorder associated with a dominant
autosomal gene. Elsewhere, they are thought to be associated with diverse syndromes or due to phylogenetic
theory, environmental factors or tooth germ dichotomy
(3,24).
Phylogenetic theory, although it has been discounted as
it would only explain single anomalies of ectopic teeth
(8), proposes that the presence of supernumerary teeth
involves a regression towards now extinct ancestral tissues. While in the process of evolution dentition has passed from polyodonty to oligodonty, dental morphology
has become more complex, evolving from homodonty to
heterodonty (25). With regard to environmental factors,
in tooth germ dichotomy, an imbalance between molecules can cause the tooth germ to divide into two parts,
of equal or different size, which will result in either two
teeth of the same size or one normal and one dysmorphic
tooth (26).

Complications

Supernumerary teeth can be asymptomatic and only
diagnosed casually in the course of radiographic examination (6,8). However, the majority are associated with
complications that include dental impaction, delayed
eruption [particularly those of tuberculate morphology,
located palatally to the upper central incisors] or ectopic eruption of an adjacent tooth, overcrowding [mainly
caused by supplementary supernumerary teeth in the anterior region of the upper maxilla], spacing anomalies
[for example, a diastema may develop when the supernumerary tooth is situated in the midline of the upper
maxilla], ectopic eruption [for example, in the floor of
the nasal cavity], dilaceration or abnormal development
of the root, or the formation of follicular cysts (4,5,8).
Delayed eruption of permanent teeth is the most com-
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mon complication, while overcrowding, diastema, or
root dilaceration are less frequent (27). However, a study
(28) that examined 4,133 children by radiography found
that the most frequent complication was midline diastema [28.6%].
Seddon et al. (27) observed that in 26-52% of cases supernumerary teeth caused delayed eruption of the permanent teeth, while displacement and rotation of adjacent
teeth were observed in 28-63% of cases. Another study
(5) found that 88.5% of supernumerary teeth involved
complications, the most frequent being dental displacement [55.7%], followed by delayed eruption [50.8%],
diastemas [21%], tooth rotations [18.7%], retention of
deciduous teeth [7.9%] and root resorption [0.3%]. One
of the main clinical implications provoked by these teeth
is their tendency to interfere with normal occlusal development, as corroborated in several studies (16,17,29),
in which retention was produced in 81.1%, 78.8% and
53.8% of cases, respectively.

Diagnosis

It has been suggested that the sooner supernumerary
teeth are diagnosed the better their prognosis will be.
The presence of asymmetry indicates the possible presence of a mesiodens that could provoke the retention
of the deciduous upper incisors or the ectopic eruption
of one or both permanent upper incisors (8). Adequate
clinical and radiography examination is crucial to detect
supernumerary teeth and computerized tomography has
been introduced recently as a complementary diagnostic method. One study used cone beam computerized
tomography (CBCT) to examine 487 patients and 626
supernumerary teeth, finding this radiography technique
to be very precise as it determined the location of each
supernumerary tooth exactly (6). Occlusal or periapical
radiography is important for diagnosing supernumerary
teeth in the incisor region. The parallelism technique
allows detection of the supernumerary tooth position in
vestibulo- lingual direction (8).

Number, Location and Position

Most frequently, patients present a single supernumerary
tooth. Various studies (8,16,19,28,29) confirm this fact
and have obtained percentages of 89.7%, 77%, 78.1%,
76.8% and 50.90%, respectively. According to Küchler
et al. (15) cases of a single supernumerary tooth can reach 92.5%. The appearance of two supernumerary teeth
in a patient is the second most common occurrence, observed in 7.5% (15), 18.4% (8), 21.9% (16), or 23.1% of
cases (29). Multiple supernumerary teeth are rare representing less than 1% of all cases (30). Nevertheless, various studies (19,24) have found multiple supernumerary
teeth unassociated with any systemic disorder or syndrome. One study of 283 supernumerary teeth (22), found
that 48% of them were in an inverted position, a similar
e416
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finding to Gündüz et al. [37.6%] (29). However, Liu et
al. (6) and Rajab and Hamdan (8) state that most supernumerary teeth showed normal orientation. Another
study (8) observed that the area where supernumerary
most commonly appear is the anterior region [89.6%],
a similar finding to Mahabob et al. (2) [85.7%]; in the
canine and premolar regions, the presence of supernumerary teeth was 9% and in the molar area 0.5% (8).
In the horizontal plane, Rajab and Hamdan (8) found that
82.5% of teeth were observed in the palatal/lingual area,
a similar finding to Oliveira et al. [84.1%] (5). Supernumerary teeth are found in mixed positions in 13.9% of
cases and in vestibular position in 1% (8). Another study
(13) observed palatal eruption in 79.1% and vestibular
in 2.1%.

Classification

Supernumerary teeth can be classified according chronology, location, morphology and orientation. Garvey
et al. (1) classify them as single or multiple. Single
supernumerary teeth are classed on the basis of their
morphology as conical, tuberculate, supplementary and
odontomas, the latter being composite or complex. Primosch (31) classified supernumerary teeth as two types
according to shape: supplementary or rudimentary; supplementary or eumorphic are those that have a normal
shape and size, rudimentary or dysmorphic have an abnormal shape and smaller size and maybe conical, tuberculate or molariform.
According to the location of supernumerary teeth, they
can be classified as mesiodens [situated at the midline],
paramolar [situated vestibularly between the second and
third molars, and distomolar [situated distally of the third
molar]. They may show vertical, inverted, or transversal
orientations (8).
The most common supernumerary teeth present conical
morphology, most usually situated between the upper
central incisors (8). One study (5) observed that the supernumerary tooth of conical morphology was the most
common [44.5%], followed by tuberculate [38.7%] and
supplementary [16.7%]. These data concur with results
published by Kara et al. (17) [47.3%, 39.9% and 12.8%,
respectively] and by Ramesh et al. (19) [79.74%, 9.75%
and 7.31%, respectively]. However, other studies (8,32)
have obtained prevalence data that vary from 31% to
75% for conical, 12-28% for tuberculate, and 4-33% for
supplementary teeth.

Treatment

Opinions vary widely from author to author as to how to
treat supernumerary teeth, particularly with regard to the
right time for extraction (33). The usual treatment is to
extract the supernumerary tooth, although repositioning
it in the dental arch may be an alternative option (6,34).
Extraction must be performed with care, avoiding any
e417

damage to blood vessels and nerves or to anatomical
structures such as the maxillary sinus, pterygomaxillary
space, or the orbit [and possible fracture] of the maxillary tuberosity. To date there is no clear consensus as
to the best time for surgical extraction of an unerupted
supernumerary tooth. When a supernumerary tooth is
located in the upper anterior zone, surgery is recommended at the age of eight to ten years, when incisor
root development is complete (8). Rao and Chidzonga
(3) claim that extraction should proceed only when the
roots of adjacent teeth are fully developed. Omer et al.
(35) carried out a study to identify the different changes
and complications that can be produced in teeth adjacent
to supernumerary teeth, in relation to the degree of root
development at the moment of extraction of the supernumerary tooth, in order to determine the best time for
extraction. They concluded that the therapeutic option
that provokes the fewest complications is the surgical
extirpation of unerupted supernumerary teeth when the
permanent teeth are in formation stage C according to
Demirijian. Another therapeutic option is to keep the supernumerary tooth under observation as long as it does
not provoke any complication and does not interfere
with function or aesthetics (34).

Syndromes Associated with Supernumerary
teeth

It is rare for hyperdoncia to occur in isolation; it is usually associated with some other disorder such as harelip,
cleft palate, or syndromes such as Gardner syndrome,
Down syndrome, cleidocranial dysplasia, ZimermanLaby syndrome or Noonan syndrome (36). A study
(37) of 205 patients with harelip and cleft palate found
a frequency of supernumerary teeth of 11.7%. Several
other studies (38,39) have observed cases of cleidocraneal dysplasia with the presence of supernumerary teeth.
The gene responsible for cleidocraneal dysplasia is the
RUNX2 and mutations of this gene could explain the
existing correlation between the syndrome and the presence of supernumerary teeth (40).

Conclusions

Supernumerary teeth are more frequent among men than
women, more frequent in the upper maxillary, and more
prevalent in permanent dentition. Complications associated with supernumerary teeth include impaction, delayed eruption, ectopic eruption, dental overcrowding,
teeth spatial disorders, and the formation of follicular
cysts. The treatment of supernumerary teeth depends on
their type, position and possible complications detected
in clinical and radiography examination. Extraction is
advisable when incisor root development is complete in
order to avoid any disorder in permanent dentition. To
date, there is no clear consensus as to the best time to
surgically extract an unerupted supernumerary tooth.

J Clin Exp Dent. 2014;6(4):e414-8.

References

1. Garvey MT, Barry HJ, Blake M. Supernumerary teeth--an overview of classification, diagnosis and management. J Can Dent Assoc.
1999;65:612-6.
2. Mahabob MN, Anbuselvan GJ, Kumar BS, Raja S, Kothari S. Prevalence rate of supernumerary teeth among non-syndromic South Indian population: An analysis. J Pharm Bioallied Sci. 2012;4:S373-5.
3. Rao PV, Chidzonga MM. Supernumerary teeth:literature review.
Cent Afr J Med. 2001;47:22-26.
4. Bayrak S, Dalci K, Sari S. Case report: Evaluation of supernumerary
teeth with computerized tomography. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2005;100:e65-9.
5. De Oliveira Gomes C, Drummond SN, Jham BC, Abdo EN, Mesquita RA. A survey of 460 supernumerary teeth in Brazilian children
and adolescents. Int J Paediatr Dent. 2008;18:98-106.
6. Liu DG, Zhang WL, Zhang ZY, Wu YT, Ma XC. Three-dimensional
evaluations of supernumerary teeth using cone-beam computed tomography for 487 cases. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2007;103:403-11.
7. Patchett CL, Crawford PJ, Cameron AC, Stephens CD. The management of supernumerary teeth in childhood--a retrospective study
of practice in Bristol Dental Hospital, England and Westmead Dental
Hospital, Sydney, Australia. Int J Paediatr Dent. 2001;11:259-65.
8. Rajab LD, Hamdan MAM. Supernumerary teeth: review of the literature and a survey of 152 cases. Int J Paediatr Dent. 2002;12:24454.
9. Salcido-García JF, Ledesma-Montes C, Hernández-Flores F, Pérez
D, Garcés-Ortíz M. Frequency of supernumerary teeth in Mexican population. Med Oral Patol Oral Cir Bucal. 2004;9:407-9.
10. Fernández Montenegro P, Valmaseda Castellón E, Berini Aytés L,
Gay Escoda C. Retrospective study of 145 supernumerary teeth. Med
Oral Patol Oral Cir Bucal. 2006;11:E339-44.
11. Leco Berrocal MI, Martín Morales JF, Martínez González JM.
An observational study of the frequency of supernumerary teeth in a population of 2000 patients. Med Oral Patol Oral Cir Bucal.
2007;12:E134-8.
12. Ferrés-Padró E, Prats-Armengol J, Ferrés-Amat E. A descriptive
study of 113 unerupted supernumerary teeth in 79 pediatric patients in
Barcelona. Med Oral Patol Oral Cir Bucal. 2009;14:E146-52.
13. Anthonappa RP, Omer RS, King NM. Characteristics of 283 supernumerary teeth in southern Chinese children. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2008;105:e48-54.
14. Hong J, Lee DG, Park K. Retrospective analysis of the factors influencing mesiodentes eruption. Int J Paediatr Dent. 2009;19:343-8.
15. Küchler EC, Costa AG, Costa Mde C, Vieira AR, Granjeiro JM.
Supernumerary teeth vary depending on gender. Braz Oral Res.
2011;25:76-9.
16. Mukhopadhyay S. Mesiodens: a clinical and radiographic study in
children. J Indian Soc Pedod Prev Dent. 2011;29:34-8.
17. Kara Mİ, Aktan AM, Ay S, Bereket C, Şener İ, Bülbül M, Ezirganlı
Ş, Polat HB. Characteristics of 351 supernumerary molar teeth in Turkish population. Med Oral Patol Oral Cir Bucal. 2012;17:e395-400.
18. Mínguez-Martinez I, Ata-Ali J, Bonet-Coloma C, PeñarrochaOltra D, Peñarrocha-Diago MA, Minguez-Sanz JM. Management and
outcome following extraction of 303 supernumerary teeth in pediatric
patients. Pediatr Dent. 2012;34:136-9.
19. Ramesh K, Venkataraghavan K, Kunjappan S, Ramesh M. Mesiodens: A clinical and radiographic study of 82 teeth in 55 children
below 14 years. J Pharm Bioallied Sci. 2013;5:S60-2.
20. Anthonappa RP, King NM, Rabie AB. Diagnostic tools used to
predict the prevalence of supernumerary teeth: a meta-analysis. Dentomaxillofac Radiol. 2012;41:444-9.
21. Shahzad KM, Roth LE. Prevalence and management of fourth
molars: a retrospective study and literature review. J Oral Maxillofac
Surg. 2012;70:272-5.
22. Marinelli A, Giuntini V, Franchi L, Tollaro I, Baccetti T, Defraia
E. Dental anomalies in the primary dentition and their repetition in
the permanent dentition: a diagnostic performance study. Odontology.
2012;100:22-7.

Supernumerary teeth

23. Alvira-González J, Gay-Escoda C. Non-syndromic multiple supernumerary teeth: meta-analysis. J Oral Pathol Med. 2012;41:361-6.
24. Díaz A, Orozco J, Fonseca M. Multiple hyperodontia: report of
a case with 17 supernumerary teeth with non syndromic association.
Med Oral Patol Oral Cir Bucal. 2009;14:E229-31.
25. Koussoulakou DS, Margaritis LH, Koussoulakos SL. A curriculum vitae of teeth: evolution, generation, regeneration. Int J Biol Sci.
2009;5:226-43.
26. Munne PM, Felszeghy S, Jussila M, Suomalainen M, Thesleff I,
Jernvall J. Splitting placodes: effects of bone morphogenetic protein
and Activin on the patterning and identity of mouse incisors. Evol Dev.
2010;12:383-92.
27. Seddon RP, Johnstone SC, Smith PB. Mesiodentes in twins: a case
report and a review of the literature. Int J Paediatr Dent. 1997;7:17784.
28. Patil S, Pachori Y, Kaswan S, Khandelwal S, Likhyani L, Maheshwari S. Frequency of mesiodens in the pediatric population in North
India: A radiographic study. J Clin Exp Dent. 2013 Dec 1;5(5):e223-6.
doi: 10.4317/jced.51162.
29. Gündüz K, Celenk P, Zengin Z, Sümer P. Mesiodens: a radiographic study in children. J Oral Sci. 2008;50:287-91.
30. Vucicevic Boras V, Mohamad Zaini Z, Savage NW. Supernumerary tooth with associated dentigerous cyst in an infant. A case report
and review of differential diagnosis. Aust Dent J. 2007;52:150-3.
31. Primosch RE. Anterior supernumerary teeth--assessment and surgical intervention in children. Pediatr Dent. 1981;3:204-15.
32. Kim SG, Lee SH. Mesiodens: a clinical and radiographic study. J
Dent Child (Chic). 2003;70:58-60.
33. Amarlal D, Muthu MS. Supernumerary teeth: review of literature
and decision support system. Indian J Dent Res. 2013;24:117-22.
34. Parolia A, Kundabala M, Dahal M, Mohan M, Thomas MS. Management of supernumerary teeth. J Conserv Dent. 2011;14:221-4.
35. Omer RS, Anthonappa RP, King NM. Determination of the optimum time for surgical removal of unerupted anterior supernumerary
teeth. Pediatr Dent. 2010;32:14-20.
36. Bayar GR, Ortakoglu K, Sencimen M. Multiple impacted teeth:
report of 3 cases. Eur J Dent. 2008;2:73-8.
37. Tereza GP, Carrara CF, Costa B. Tooth abnormalities of number
and position in the permanent dentition of patients with complete bilateral cleft lip and palate. Cleft Palate Craniofac J. 2010;47:247-52.
38. Bufalino A, Paranaíba LM, Gouvêa AF, Gueiros LA, MartelliJúnior H, Junior JJ, Lopes MA, Graner E, De Almeida OP, Vargas PA,
Coletta RD. Cleidocranial dysplasia: oral features and genetic analysis
of 11 patients. Oral Dis. 2012;18:184-90.
39. C N, Shakuntala BS, Mathew S, Krishnamurthy NH, Yumkham R.
Cleidocranial dysplasia presenting with retained deciduous teeth in a
15-year-old girl: a case report. J Med Case Rep. 2012;6:25.
40. Lee KE, Seymen F, Ko J, Yildirim M, Tuna EB, Gencay K, Kim
JW. RUNX2 mutations in cleidocranial dysplasia. Genet Mol Res.
2013;12:4567-74.
Conflict of Interest
The authors declare that they have no conflict of interest.

e418

