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Introduction
Supernumerary tooth is a dental anomaly defined as an 

additional tooth beyond the normal number. It can occur 
in both the maxilla and mandible.1 The most common 
type of supernumerary teeth is mesiodens which is an extra  
tooth located in the premaxilla with a reported prevalence 
of 0.15%-1.9%.2

Many theories have been developed regarding the etio- 

logy of mesiodens. These include atavism, dichotomy, 
and hyperactivity of the dental lamina, with the last being 
the most logical and acceptable theory.3,4 Additionally, 
mesiodens might be associated with multiple genetically 
inherited syndromes such as cleidocranial dysplasia, cleft 
lip and palate, Gardner’s syndrome, and oral-facial-digital 
syndrome. It has also been reported that environmental 
and genetic factors play an important role in the develop-
ment of mesiodens.5,6

Mesiodens can give rise to numerous complications rela- 
ted to both the adjacent teeth and other vital structures. 
The effects on adjacent teeth may range from displace-
ment, rotation, and interference with normal tooth eruption 
to even more severe complications such as root resorption 
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Conclusion: As the results showed that no postoperative complications were seen in all the extracted cases of high-
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KEY WORDS: Tooth, Supernumerary; Cone-Beam Computed Tomography; Tooth Extraction

Copyright ⓒ 2022 by Korean Academy of Oral and Maxillofacial Radiology
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)  

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Imaging Science in Dentistry·pISSN 2233-7822 eISSN 2233-7830

Received August 25, 2021; Revised November 4, 2021; Accepted November 13, 2021
Published online January 13, 2022
*Correspondence to : Prof. Shunsuke Okada
Department of Oral Diagnosis and Dentomaxillofacial Radiology, Okayama 
University Hospital, 2-5-1 Shikata-cho, Kita-ku, Okayama, 700-8525, Japan
Tel) 81-86-235-6706, E-mail) okd@okayama-u.ac.jp

https://orcid.org/0000-0003-3322-5321
https://orcid.org/0000-0001-8056-4305
https://orcid.org/0000-0002-9112-5145
https://orcid.org/0000-0002-8324-4048
https://orcid.org/0000-0001-9096-1902
https://orcid.org/0000-0002-9345-5797
https://orcid.org/0000-0002-2749-2805
https://orcid.org/0000-0002-0858-7307
https://orcid.org/0000-0001-7129-5115
https://orcid.org/0000-0002-1380-5639


Influence of mesiodens on adjacent teeth and the timing of its safe removal

- 68 -

or abnormal root formation.7 Mesiodens may also affect 
adjacent vital structures, causing perforation of the naso-
palatine canal or nasal floor, or the formation of cysts.8,9

Detection of mesiodens usually occurs either during 
routine radiographic examination or when the patient 
presents with a chief complaint of failure of normal tooth 
eruption.10 Mesiodens can be detected on any plain dental 
radiograph that includes the premaxillary region. How-
ever, mesiodens may be superimposed on adjacent struc-
tures, which results in misinterpretation, thus hindering 
the diagnostic process.11 Therefore, to reach a precise 
diagnosis and treatment plan, it is essential to identify the 
three-dimensional (3D) location of the mesiodens by using  
different radiographical approaches. The same lingual oppo- 
site buccal (SLOB) technique has been reported to be use-
ful in the diagnostic process.2,4 However, plain two-dimen- 
sional (2D) radiographs will always have the same limita-
tions of superimposition, loss of clarity, and magnification 
problems. The use of 3D radiography, such as computed 
tomography (CT) and cone-beam computed tomography 

(CBCT), can help practitioners overcome these limita-
tions. CT has proven to be useful in providing a 3D image 
and enabling an exact diagnosis to be made. However, 
the problem with CT lies in its high cost and high radia-
tion dose. The introduction of CBCT technology to dental 
practice has helped overcome these disadvantages and has 
provided many benefits for maxillofacial imaging, includ-
ing rapid scan time, image accuracy, and reduced patient 
radiation dose.12,13

The exact criteria for treatment planning for mesiodens 
still remain unclear. The decision is made by each practi-
tioner on the basis of the patient’s age and the properties 
of the mesiodens.14 Different management approaches 
have been discussed in the past literature. Some research-
ers recommended that mesiodens should be left in place 
with regular follow-up appointments if it does not appear  
to cause any problems.15,16 Other reports suggested the 
removal of mesiodens; however, the timing of the extra- 
ction remains controversial (early versus late). The early 
approach has been defined as extraction at the time of dis-
covery or, according to some reports, before the eruption 
of the adjacent permanent teeth.17 Late intervention has 
been defined as delaying the extraction until the adjacent 
permanent teeth have erupted or until their roots have com-
pletely formed, to prevent potential damage to the develop- 
ing permanent teeth.4,18 

The aim of our study is to end the controversy regard-
ing the diagnosis and treatment planning of mesiodens. 
By using CBCT to precisely identify the 3D position of 

the mesiodens and study its various effects on adjacent 
teeth, we can investigate the preferable timing for its safe 
removal.

Materials and Methods
The study was approved by the ethics committee of 

Okayama University Graduate School of Medicine, Den-
tistry and Pharmaceutical Sciences and Okayama Univer-
sity Hospital (1904-008).

This is a three-year retrospective study in which we 
examined CBCT images taken at the Dental School of 
Okayama University Hospital from January 2016 to Dec- 
ember 2018. The images were taken using Veraviewepocs 

(Morita, Kyoto, Japan) with a field of view (FOV) of 80 

mm ×80 mm, 80 kV, 5 mA, and 9.4 s and 3D Accuitomo 
F17 (Morita, Kyoto, Japan) with a FOV of 80 mm×80 mm, 
90 kV, 5 mA, and 9.0 s. Over the three years, 5,958 CBCT 
examinations were obtained. All CBCT images were pro-
cessed using SYNAPSE VINCENT (Fujifilm Medical Co., 
Tokyo, Japan) and were thoroughly examined to detect 
mesiodens and to assess their relationship with adjacent 
teeth and other vital structures. Additionally, we studied 
the chronology of the movement of the mesiodens and the  
development of any mesiodens-related complications.

Images that were excluded from our study were those for 
patients with congenital diseases associated with super- 
numerary teeth such as cleft lip and palate, and CBCT 
images with insufficient FOV. Finally, 460 patients with 
a total of 568 diagnosed mesiodens were included in the 
study.

Data were collected for all patients including the patient’s  
age, sex, and dentition phase. A thorough analysis of the 
3D location of all mesiodens was performed, and other 
mesiodens-related data were recorded including eruption 
status (impacted, semi-erupted, erupted); effects on adja-
cent teeth (diastema, displacement, rotation, delayed erup-
tion, abnormal root formation, root resorption); and asso-
ciated abnormalities in the surrounding vital structures (in 
relation with nasopalatine canal, nasal floor, labiocortical 
bone, and maxillary sinus, as well as the formation of 
cysts). 

Our study focused on two important points that were 
thought to be essential for diagnosis and treatment plan-
ning: the contact point and the maturity status of the adja-
cent teeth. The relation between the mesiodens and adja-
cent teeth has been carefully examined in order to locate 
direct contact with the vital point which in the present 
study describes the open apex of the immature tooth. The 
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maturity status of the adjacent teeth was assessed by study-
ing both their eruption status (unerupted, semi-erupted, 
erupted) and the development stage of their roots (incom-
plete, complete). Taking these two factors into account, 
the risk of developing complications due to extraction of 
a mesiodens was divided into three categories: high risk 

(the mesiodens is in direct contact with a vital point), 
medium risk (the mesiodens is so close that the adjacent 
tooth might be injured during extraction) and low risk (the 
mesiodens is far enough away from any vital point of the 
tooth or the tooth is mature and unlikely to be affected by 
external force) (Fig. 1). All other cases in which there is no 
contact with the adjacent teeth were considered to be low 
risk cases.

Results
Out of the 5,958 primary CBCT examinations obtained, 

460 patients aged 3-85 years (average age 14.5 years) 
were diagnosed with a total of 568 mesiodens (Table 
1). Of these 460 patients, 323 (70.2%) were males and 
137 (29.8%) were females (male : female ratio = 2.4 : 1). 
Among the 568 mesiodens, 531 (93.5%) were discovered 
during the mixed and permanent dentition phases. Addi-
tionally, per their eruption status, 502 mesiodens (88.4%) 
were impacted.

Of the 568 mesiodens, 382 (67.3%) were found in 
young patients (age <10 years), and 333 (87.2%) of these 
exhibited mesiodens-related abnormalities. 

Out of 568 mesiodens, 289 (50.9%) exhibited one or 
more complications related to the adjacent teeth. The 
most common complication, found in 164 mesiodens 

(28.9%), was displacement of the adjacent teeth (Table 2, 
Fig. 2). One rare case (0.2%) was found with calcification 
of the root canal of the adjacent tooth (Fig. 3). About half 

(49.1%; 279 mesiodens) showed no dental effects on ad-
jacent teeth. Our records also included one case showing 
the development of mesiodens-related complications over 
time (Fig. 4).

Moreover, 351 mesiodens (61.8%) exhibited one or 
more effects related to surrounding vital structures. The 
most common effect, found in 233 mesiodens (41.0%), 
was the association with the nasopalatine canal. In addi-

Fig. 1. A scheme shows the classification of risk of developing complications due to extraction of mesiodens depending on the contact be-
tween mesiodens and adjacent teeth.

Table 1. Characteristics of mesiodens

No. of mesiodens (%)

Age <10 years old 382 (67.3%)
≥10 years old 186 (32.7%)

Dentition Primary 37 (6.5%)
Mixed 400 (70.4%)
Permanent 131 (23.1%)

Eruption status Impacted 502 (88.4%)
Semi-erupted 30 (5.3%)
Erupted 36 (6.3%)

Total 568 (100%)
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tion, 24 mesiodens (4.2%) showed cystic formation. Only 
217 mesiodens (38.2%) showed no effects on the sur-
rounding vital structures.

After analyzing the 3D position of the mesiodens using  
all planes of CBCT (axial, coronal, and sagittal), we were  

able to locate the exact contact point between the mesio- 
dens and the adjacent teeth and concluded that 82 mesio- 
dens (14.4%) had direct contact with one or more adjacent 
teeth with the remaining 486 located away with no con-
tact. The total number of teeth in contact with a mesio- 
dens was 88, of which 80 (90.9%) were permanent teeth 

(Table 3). With regard to root formation, 63 of these adja- 
cent teeth (71.6%) had incomplete root formation, and 25 

(28.4%) had completely formed roots. Additionally, 71 
adjacent teeth (80.7%) were in a semi-erupted or erupted  
status. Regarding the risk categories, 11 (1.9%) were con-
sidered to be in the high-risk, five (0.9%) in the medium- 
risk and 552 (97.2%) in the low-risk categories. Out of the  
11 mesiodens in the high-risk category, eight were extrac- 

Table 2. Mesiodens-related effects on adjacent teeth and other vital  
structures

Effects No. of 
mesiodens (%)

Adjacent 
teeth

Displacement 164 (28.9%)
Diastema 98 (17.3%)
Direct contact 82 (14.4%)
Delayed eruption 36 (6.3%)
Rotation 34 (6.0%)
Abnormal root formation 25 (4.4%)
Root resorption 17 (3.0%)
Calcification 1 (0.2%)

Other 
vital 
structures

In relation with nasopalatine canal 233 (41.0%)
In relation with nasal floor 81 (14.3%)
In relation with labiocortical bone 28 (4.9%)
Cystic formation 24 (4.2%)
In relation with maxillary sinus 4 (0.7%)

Total 568 (100%)

Fig. 2. Cone-beam computed tomographic images of mesio- 
dens-related complications. A. Cyst surrounding left mesiodens 
cause the displacement of anterior teeth. B. Root resorption of per-
manent maxillary right central incisor. Note the direct contact be-
tween the mesiodens with both the affected tooth and nasopalatine 
canal. C. Perforation of left maxillary sinus is caused by migrated 
left mesiodens. D. Abnormal root formation of permanent maxil-
lary central incisor is seen.

A

C

B

D

Table 3. Characteristics of teeth in direct contact with mesiodens

Characteristics No. of teeth (%)

Teeth in contact Primary teeth 8 (9.1%)
Permanent teeth 80 (90.9%)

Root formation Incomplete root 63 (71.6%)
Complete root 25 (28.4%)

Eruption status Unerupted 17 (19.3%)
Semi-erupted 16 (18.2%)
Erupted 55 (62.5%)

Total 88 (100%)

Fig. 3. Mesiodens-related calcification of the root canal of per-
manent maxillary right central incisor. Note that the mesiodens 
is in direct contact with the apex of the root. A. Axial cone-beam 
computed tomographic (CBCT) image. B. Sagittal CBCT image. C. 
Coronal CBCT image.

A

C

B
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ted and no postoperative complications have been reported.  
The remaining three mesiodens cases have not undergone 
any treatment up to the present time.

Discussion
In the present study, we examined CBCT images for the 

detection of mesiodens. CBCT can provide precise infor-
mation about the shape and 3D position of mesiodens as 
well as its relationship with adjacent structures, which are 
all significant for making a diagnosis and determining the 
optimal treatment plan.1,2

Mesiodens is the most frequently occurring type of 
supernumerary teeth. It is a dental anomaly commonly 
encountered in dental clinics during routine radiographic 
checkups or when investigating the failed eruption of ante- 
rior permanent teeth.19 Mesiodens is reported to occur 
more frequently in males than in females with a ratio of 
2 : 1,2 which is similar to the ratio of 2.4 : 1 found in the 
present study. The age of the patients in our study ranged 
from 3 to 85 years (average age 14.5 years). Most of the 
mesiodens in our study were impacted (88.4%), which is 
consistent with previous studies.3,6,20 Therefore, it is advi- 
sable to perform regular checkups at a young age for early  
detection before the development of complications.

The presence of mesiodens may lead to several esthe- 
tic or clinical complications if it is not detected and treated  
early.3 Various complications related to adjacent teeth and  

anatomical structures have been reported. Previous studies  
reported that delayed eruption and diastema are the most 
common complications related to adjacent teeth.11,21,22 
In the current study, the most common complication was 
displacement of adjacent teeth (28.9%), followed by dias-
tema (17.3%) and delayed eruption (6.3%). A rare finding 
in one case was calcification of the root canal of the per-
manent tooth adjacent to the mesiodens. Regarding effects  
on the surrounding structures, it was found that 41% of 
mesiodens were in relation with the nasopalatine canal, 
14.3% with the nasal floor, and 4.9% with the labiocorti-
cal bone. These percentages are similar to those reported  
by Mossaz et al.9 Additionally, 4.2% of mesiodens showed  
cystic formation, which is higher than some reported liter- 
ature,1,12 possibly because our study included a wider 
range of patient ages (3-85 years). Asaumi et al.7 reported  
a higher rate of cyst formation than the current study and 
stated that the longer the impaction time, the higher the 
possibility of cyst development. In previous studies, it was 
reported that most mesiodens were discovered in patients  
aged <10 years (28.1%-54%).7,9,12,22 In the present study, 
most mesiodens (67.3%) were discovered in patients aged 
<10 years, from which 87.2% were found to manifest 
mesiodens-related complications. These findings under-
line the importance of early detection of mesiodens and 
proper treatment planning to prevent the development of 
any related complications.

The present study proposed a new classification system 

Fig. 4. A case shows the development of mesiodens-related complication over time. In a 7-years-old patient’s sagittal (A), coronal (B), and 
3-dimensional (C) cone-beam computed tomographic (CBCT) images taken from, a mesiodens is in a horizontal posteroanterior direction 
and in direct contact with the apex of immature permanent maxillary right central incisor. In the respective CBCT images (D-F) taken 1 
year later, the mesiodens changes its direction toward the midline and the abnormal root formation of the right central incisor is seen.

A

D

B

E

C

F
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which categorizes the risk of developing complications 
due to extraction of mesiodens. The proposed classifica-
tion is based on the proximity of mesiodens to the vital 
point, which is the open apex of the adjacent permanent 
teeth. In immature tooth, the periapical region of the under- 
developed root consists of apical papilla cells and peri-
odontal ligament cells which are essential to complete the 
development. Any trauma to this region might affect these 
cells which might results in hindering the complete root 
development.23 The position of mesiodens in relation to 
the vital point of adjacent teeth is a factor of great signifi- 
cance when making a diagnosis and creating a treatment 
plan. Therefore, our new proposed classification system 
might be of great value in the clinical practice.

Recently the application of CBCT has been introduced 
as an effective diagnostic tool for the evaluation of mesio- 
dens. CBCT can provide a detailed characterization of me-
siodens and the surrounding structures, which can assist  
surgeons in choosing the most suitable surgical technique to 
minimize the surgical trauma on the adjacent teeth and oth-
er vital structures.2,12 A recent study by Maddalone et al.8  
suggested that digital radiography, which requires low ra-
diation exposure, should be used for screening primary 
school children, especially those with a family history of 
mesiodens even if they show no clinical symptoms. They 
stated that early diagnosis and intervention prevent future 
severe clinical complications such as root resorption or 
tooth displacement. Shih et al. stated that with the help of 
3D radiography, such as CT or CBCT, an accurate 3D diag- 
nosis can be made, which can help surgeons perform a 
low-risk surgery.6 

However, there is still no general agreement about the 
optimal age for extraction of mesiodens. Some researchers  
supported late intervention by either delaying the treat-
ment until root development of the adjacent permanent 
teeth is complete to ensure patient cooperation and to avoid  
iatrogenic injury during extraction,24 or leaving cases with 
no complications without performing any treatment while 
maintaining regular radiographical follow-up.20,25 Koch 
et al.22 suggested postponing surgical extraction until root 
development of the adjacent permanent teeth is complete 
to prevent potential injuries during the extraction proce-
dure. They recommended avoiding any surgical procedure 
for patients aged <10 years to avoid the use of general 
anesthesia. Tyrologou et al.19 stated that early extraction 
is indicated only for those cases with eruption problems 
related to the adjacent teeth. They argued that there was a 
negligible risk of developing serious complications such 
as cyst formation or resorption of the roots of the adjacent 

permanent teeth. However, the results of their study after 
follow-up of 43 symptomless mesiodens cases showed 
that 13 mesiodens manifested follicle widening and five 
migrated from their positions. These results should not be 
ignored as the possibility of developing more serious com-
plications is high; the migrated mesiodens might come  
into direct contact with the adjacent permanent teeth which  
might be traumatized, or the proximity may hinder a future  
extraction process.

In contrast, other studies recommended that mesiodens be 
extracted at the time of discovery to prevent the develop- 
ment of complications or to reduce the need for subse-
quent orthodontic treatment or extra surgical intervention.6 
According to Omer et al., early intervention for a mesio- 
dens should occur before the eruption of the adjacent per-
manent teeth (up to approximately seven years of age), 
because there is a high likelihood of developing further 
complications after that age.5 They stated that delaying 
extraction until after the age of 10 years might cause more  
developmental damage to the permanent teeth. Shih et al. 
suggested that early intervention should occur before the 
age of five years.6 They stated that removal of mesiodens at  
this young age will minimize the need for later orthodon- 
tic therapy and/or additional surgical intervention. A previ-
ous study by Lee et al.26 presented cases of early removal  
of mesiodens. They concluded that early extraction of  
mesiodens is considered to be a factor influencing the spon- 
taneous correction of adjacent permanent teeth before 
the completion of root formation. Another case report by 
Sholapurmath et al.27 described the outcome of late surgi-
cal intervention. They stated that by the time delayed treat-
ment is performed, midline space may have already been 
lost as a result of teeth shifting, and the normal eruption 
forces of the incisors are decreased. This may result in a  
more frequent need for surgical exposure and orthodontic 
intervention. 

The results of the present study showed that over two-
third of the patients were in the young age category (<10  
years old) and that most of them manifested mesiodens- 
related complications. This indicates that early discovery 
and treatment of mesiodens might be the most appropriate  
approach to prevent the development of complications and  
to ensure normal eruption of the adjacent permanent teeth 
without the need for additional complex surgical and/or 
orthodontic treatments. Nevertheless, in occasional cases  
it is better to either delay the extraction or leave the me-
siodens in place. For example, for an uncooperative young  
patient whose medical status does not allow a general anes- 
thetic intervention, it is recommended to delay interven-
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tion. Additionally, an impacted mesiodens in an older pa-
tient with no apparent complications should be left in place  
without intervention.

As stated earlier, CBCT provides a 3D image of mesio- 
dens in three planes (axial, coronal, and sagittal). In the 
present study, using CBCT as our main radiographic tool 
for diagnosis, we were able to precisely localize mesiodens 
and study its relationship with neighboring structures. The 
accurate information obtained from CBCT images allowed  
us to study the status of mesiodens and the adjacent teeth 
and the relationship between them which enabled us to 
create the new classification of the risk of developing 
complications as a result of extracting mesiodens located 
close to adjacent permanent teeth (high, medium, or low 
risk). With the use of CBCT accurate assessment, a safe 
extraction could be performed without the fear of damag- 
ing adjacent permanent teeth, taking into consideration 
the surgeon’s point of view, the age of the patient, and the 
patient’s medical condition and economical status.

It should be noted that few patients returned to the hospi- 
tal for follow-up after extraction of the mesiodens, so it is a  
limitation of the present study that we were unable to follow  
up all the patients after having their mesiodens extracted.  
Future studies should focus on verifying the safety of early  
extraction by conducting follow-up research on cases that 
underwent early intervention. Moreover, future studies 
should include randomized control studies which focus on  
the comparison between early and late treatment of mesio- 
dens.

Our findings showed that over two-third of mesiodens 
were discovered in patients younger than 10 years old and 
87.2% of these manifested mesiodens-related complica-
tions. Additionally, based on the new classification system 
proposed by the current study, only 1.9% of all mesiodens 
were in the high-risk categories.

In conclusion, as the results showed that no postopera-
tive complications were seen in all the extracted cases of 
high-risk mesiodens, this indicates the possibility of safe 
extraction at an early age which could reduce related future  
complications.

Acknowledgments
We thank Helen Jeays, BDSc AE, from Edanz Group 

(https://en-author-services.edanz.com/ac) for editing a draft  
of this manuscript.

Conflicts of Interest: None

References
  1. �Altan H, Akkoc S, Altan A. Radiographic characteristics of 

mesiodens in a non-syndromic pediatric population in the 
Black Sea region. J Investig Clin Dent 2019; 10: e12377.

  2. �Kim Y, Jeong T, Kim J, Shin J, Kim S. Effects of mesiodens 
on adjacent permanent teeth: a retrospective study in Korean 
children based on cone-beam computed tomography. Int J 
Paediatr Dent 2018; 28: 161-9.

  3. �Hyun HK, Lee SJ, Lee SH, Hahn SH, Kim JW. Clinical char-
acteristics and complications associated with mesiodentes. J 
Oral Maxillofac Surg 2009; 67: 2639-43.

  4. �Primosch RE. Anterior supernumerary teeth - assessment and 
surgical intervention in children. Pediatr Dent 1981; 3: 204-
15.

  5. �Omer RS, Anthonappa RP, King NM. Determination of the opti- 
mum time for surgical removal of unerupted supernumerary  
teeth. Pediatr Dent 2010; 32: 14-20.

  6. �Shih WY, Hsieh CY, Tsai TP. Clinical evaluation of the timing  
of mesiodens removal. J Chin Med Assoc 2016; 79: 345-50.

  7. �Asaumi JI, Shibata Y, Yanagi Y, Hisatomi M, Matsuzaki H, 
Konouchi H, et al. Radiographic examination of mesiodens 
and their associated complications. Dentomaxillofac Radiol 
2004; 33: 125-7.

  8. �Maddalone M, Rota E, Amosso E, Porcaro G, Mirabelli L. 
Evaluation of surgical options for supernumerary teeth in the 
anterior maxilla. Int J Clin Pediatr Dent 2018; 11: 294-8.

  9. �Mossaz J, Kloukos D, Pandis N, Suter VG, Katsaros C, Born-
stein MM. Morphologic characteristics, location, and associat-
ed complications of maxillary and mandibular supernumerary 
teeth as evaluated using cone beam computed tomography. 
Eur J Orthod 2014; 36: 708-18.

10. �Arandi NZ, Abu-Ali A, Mustafa S. Supernumerary teeth: a 
retrospective cross-sectional study from Palestine. Pesqui Bras 
Odontopediatria Clin Integr 2020; 20: e5057.

11. �Gurler G, Delilbasi C, Delilbasi E. Investigation of impacted 
supernumerary teeth: a cone beam computed tomography 

(CBCT) study. J Istanb Univ Fac Dent 2017; 51: 18-24.
12. �Liu DG, Zhang WL, Zhang ZY, Wu YT, Ma XC. Three-dimen- 

sional 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.

13. �Scarfe WC, Farman AG. What is cone-beam CT and how does 
it work? Dent Clin North Am 2008; 52: 707-30.

14. �Gunda SA, Shigli AL, Patil AT, Sadawarte BS, Hingmire AR, 
Jare PA. Management of palatally positioned impacted mesio- 
dens: 2 case reports. J Orthod Endod 2017; 3: 100038.

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

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

17. �Alaçam A, Bani M. Mesiodens as a risk factor in treatment of 
trauma cases. Dent Traumatol 2009; 25: e25-31.

18. �Meighani G, Pakdaman A. Diagnosis and management of 
supernumerary (mesiodens): a review of the literature. J Dent 



Influence of mesiodens on adjacent teeth and the timing of its safe removal

- 74 -

(Tehran) 2010; 7: 41-9.
19. �Tyrologou S, Koch G, Kurol J. Location, complications and 

treatment of mesiodentes - a retrospective study in children. 
Swed Dent J 2005; 29: 1-9.

20. �Jung YH, Kim JY, Cho BH. The effects of impacted premaxil-
lary supernumerary teeth on permanent incisors. Imaging Sci 
Dent 2016; 46: 251-8.

21. �Nam OH, Lee HS, Kim MS, Yun KH, Bang JB, Choi SC. 
Characteristics of mesiodens and its related complications. 
Pediatr Dent 2015; 37: E105-9.

22. �Koch H, Schwartz O, Klausen B. Indications for surgical 
removal of supernumerary teeth in the premaxilla. Int J Oral 
Maxillofac Surg 1986; 15: 273-81.

23. �Nagata JY, Gomes BP, Rocha Lima TF, Murakami LS, de Faria  

DE, Campos GR, et al. Traumatized immature teeth treated 
with 2 protocols of pulp revascularization. J Endod 2014; 40: 
606-12.

24. �Gupta S, Marwah N. Impacted supernumerary teeth - early or  
delayed intervention: decision making dilemma? Int J Clin 
Pediatr Dent 2012; 5: 226-30.

25. �Gündüz K, Celenk P, Zengin Z, Sümer P. Mesiodens: a radio-
graphic study in children. J Oral Sci 2008; 50: 287-91.

26. �Lee J, Kim Y, Kim H, Nam S. The effect of early removal of 
mesiodens for the correction of central incisor rotation. J Korean  
Acad Pedtatr Dent 2014; 41: 64-71.

27. �Sholapurmath SM, Bharuka SB, Jasani B. Unerupted maxil- 
lary anterior supernumerary tooth - a surgical intervention. 
Indian J Dent Adv 2014; 6: 1578-82.


