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Abstract
Purpose: This study aimed to assess the prevalence of mesiodens in a group of Turkish pediatric population and toradiographically investigate the characteristics of mesiodentes and the complications caused by them.
Materials and Methods: This study examined panoramic radiographs of 8002 patients aged 4-16 years. Patients were evaluatedfor age, sex, dentition status, the number, shape, and position of mesiodens, and the complications it causes.
Results: A total of 39 mesiodentes were found in 30 of 8002 patients. It was seen twice as often in boys than in girls; the genderratio was 2:1, but the difference was not statistically significant (p=0.2). Mesiodentes were most common in the conical form,followed by the tuberculate and the least supplemental forms. Seventy-seven percent of the mesiodentes are located vertically, 15%horizontally, and 8% inverted; 51% erupted, and 49% impacted. With a rate of 43%, displacement or axial rotation of thepermanent central incisors was the most common complication. The delayed eruption was the second most common complication(37%). Diastema was noted in 27%. Cyst formation was noted in 7% of patients. There was a statistically significant relationshipbetween the number of mesiodentes seen simultaneously and the number of complications (p=0.022).
Conclusions: The prevalence of mesiodens was determined to be 0.37% in the analyzed population, consistent with the literature.At least one mesiodens-related complication was noted in 80% of patients. Regarding complications, the number of concurrentmesiodentes observed was significant. Complications can be avoided by early diagnosis and timely surgical intervention.
Key words: Complication; Mesiodens; Prevalance; Supernumerary.

Introduction

The mesiodens is the additional tooth between the incisors in themidline of the maxilla. 1The mesiodens, the most common formof supernumerary teeth, may be single or multiple (mesiodentes)and localized unilaterally or bilaterally. 2–4 They may be observedas part of a syndrome or in isolation. 4 The prevalence of mesio-dens in the general population is 0.15-1.9%. 3,5 Mesiodens occursmore frequently in boys than in girls 5,6and is more common inpermanent dentition than in primary dentition. 3The shapes ofthe mesiodentes are variable. The most prevalent shape is con-ical, followed by tuberculate and supplemental. 7,8 Conical-shapedmesiodentes are usually single, located in the palatal region be-tween the central teeth, and tend to replace the permanent centralteeth. 4 Tuberculate mesiodentes, on the other hand, usually donot complete root development but adversely affect the eruptionof the incisors. 3,4,9Supplemental mesiodentes resemble the nor-

mal tooth shape and rarely do not erupt. 10,11 Mesiodentes can beasymptomatic2 or cause significant changes in occlusion and ap-pearance by altering the eruption path and position of permanentteeth. 4They can lead to complications such as delayed eruption,midline diastema, malposition, impaction, malocclusion, cyst for-mation, root resorption, dilaceration, and loss of vitality. 2,6,8 De-layed mesiodens therapy may require more complicated orthodon-tic and surgical procedures. 4,8 Therefore, whether or not an imme-diate intervention is undertaken, early diagnosis of mesiodens iscritical. 12 The frequent occurrence of mesiodens in patients pre-senting to the clinic led to the question, "Is mesiodens more com-mon in this region?" When reviewing the literature to find an an-swer to this question, no answer was found. It was noticed thatthere were many studies on the prevalence of mesiodens in differ-ent regions of Turkey, but no such data were found for the South-east Anatolian region. 12–20 In the study most similar to the topic,
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Koparal et al. identified a prevalence of 1.5% supernumerary teethin this region but did not specify how many of them were mesio-dentes. 21 Therefore, one of the objectives of this study is to answerthis question. This study aims to investigate the prevalence, char-acteristics, and complications of mesiodens in a group of pediatricpopulation aged 4-16 in the Southeast Anatolian region of Turkey.

Material and Methods

The decision of the Ethics Committee of Harran University HealthSciences Clinical Research with the number HRU/21.09.13 was takenfor the study. This study includes panoramic radiographs from 8002patients aged 4 to 16 who presented to Harran University, Facultyof Dentistry for various reasons. The study excluded radiographslacking adequate image quality in the anterior maxillary region,radiographs of patients with cleft lip and palate, or those receivingfixed orthodontic treatment. An extra tooth observed unilaterallyor bilaterally between the upper central teeth or at the level of themidline of the maxilla was considered a mesiodens. All panoramicradiographs were obtained in the Department of Oral and Maxillo-facial Radiology using the same digital panoramic unit (PCH-2500,Vatech, Gyeonggi-do, Korea at 65-90 kVp and 10 mA with a totalaluminum filtering of 2.8 mm).Patients were evaluated for age, sex, dentition status, number,shape, and position of mesiodens, and complications. After a sin-gle researcher (M.B.B) identified the presence of mesiodens, thenumber, shape, position, and complications of mesiodens were de-termined by consensus of both researchers (M.B.B and M.T.) anorthodontist and a maxillofacial surgeon, each with at least fouryears of specialist experience. Mesiodentes were evaluated visu-ally on radiographs in terms of shape and direction of eruption anderuption status. They were classified as conical, tuberculate, andsupplemental in shape. The crossing line of the alveolar crest indi-cated eruption, and behind the line, impaction was accepted. Crownand root angulations and rotations of permanent incisors were visu-ally evaluated while determining complications. For the decision ofdelay in eruption, a comparison was made with the eruption statusof the symmetrical tooth. For the diagnosis of diastema, mesiodensmust be located between the permanent central incisors and movethe teeth away from each other. Due to the distortion potential ofpanoramic radiographs, metric measurements were not applied,and they were decided visually.

Statistical analysis

The licensed package program IBM SPSS 21 was used to analyze thedata obtained in the present study. Descriptive statistical informa-tion is shown for each parameter. Chi-square analysis was appliedto determine whether the incidence of mesiodens differed betweensexes and to examine the effect of the number of mesiodentes oncomplications. The significance level was accepted as p < 0.05.

Results

The prevalence of mesiodens among patients aged 4-16 years whopresented to the clinic for any reason was 0.37%, according to theresults of panoramic radiographs of 8002 examined patients (3596girls, 4406 boys) (Table 1).

Gender, age, and the number of mesiodentes

A total of 39 mesiodens were observed in 30 subjects, including 10girls (33%) and 20 boys (67%). The age of patients with mesio-dens ranged from 6 to 16 years, and the mean age was 9.27 years(Sd: 2.42) (Figure 1). The sex ratio was 2:1. However, there was no

Table 1. Prevalence of Mesiodens by Gender
N Mesiodens Prevalence χ2 P

Girls 3596 10 0,28% 1,639 0,2Boys 4406 20 0,45%
Total 8002 30 0,37%

p>0.05

Figure 1. Distribution of individuals with mesiodens by age

statistically significant difference in the incidence of mesiodensaccording to sex (p=0.2) Table 1. A single mesiodens was detected in21 patients (70%), and two mesiodentes were detected in 9 patients(30%). Three or more mesiodens were not found in the same patient(Table 2). Twenty-two (56%) of the 39 mesiodentes were conical,9 (23%) were tuberculate, and 8 (23%) were supplemental. Thirty(77%) of the 39 mesiodentes were vertical, 6 (15%) were horizontal,and 3 (8%) were inverted. Twenty (51%) of the 39 mesiodenteserupted, and 19 (49%) were impacted. Twenty-two (73%) of the 30patients had mixed dentition, 4 (13%) had primary dentition, andthe remaining 4 (13%) had permanent dentition. Detailed informa-tion is shown in Table 2.

Complications

There was a statistically significant relationship between the num-ber of mesiodentes and the number of complications (p<0.05) (Ta-ble 3). The most common complication was "displacement or axialrotation of a permanent incisor." This complication occurred in 13patients (43%). The second most common complication was a "de-lay in eruption", which was seen in 11 patients (37%). "Diastemabetween the incisors" was the third most common complication,with 8 patients experiencing it (27%). "Cyst formation" in mesio-dens or in the adjacent teeth was observed in only 2 patients (7%).No resorption in adjacent roots was observed. There were no com-plications in six patients (20%) (Figure 2). Some examples of com-plications are shown in Figure 3. Some complications were analyzedseparately according to the number of mesiodentes. Complicationscaused by a single mesiodens: Displacement or axial rotation of apermanent incisor was noted in 7 patients. Six patients had delayederuption, while 4 had diastema. Cyst formation was observed in1 patient. Complications related to mesiodens did not occur in 6patients. Complications caused by two mesiodentes: Displacementor axial rotation of a permanent incisor was noted in 6 patients.Five patients had delayed eruption, while 4 had diastema. Cyst for-mation was observed in 1 patient. There were no patients with twomesiodentes without complications.
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Figure 2. Complications and their incidence in patients with mesiodens

Figure 3. Examples of mesiodens-related complications. A: Asymptomatic mesiodens B: Axial rotation and displacement with inverted mesiodens C: Diastema with
horizontally positioned mesiodens D: Delayed eruption and diastema E: Diastema and axial rotation and displacement with double mesiodentes F: Delayed eruption and axial
rotation and displacement with double mesiodentes G: Axial rotation and dispacement with double mesiodentes (one inverted, one vertical) H: Cyst formation and delayed
eruption.

Discussion

The prevalence of mesiodens has been determined using a vari-ety of diagnostic tools. The preferred methods for determiningimpacted mesiodentes are usually panoramic, occlusal, and peri-apical radiographs, which are commonly used in dentistry. 4,6,12,22
However, the lack of clear visualization of the anterior region onpanoramic radiographs is a disadvantage. 4,13,23 Due to the risk ofbeing overlooked, CBCT was found to be more advantageous inthis area. 13,24 However, CBCT uses a higher radiation dose thanpanoramic radiographs, and children are more sensitive to radia-tion 23. Furthermore, while CBCT offers significant advantages inevaluating the shape and location of existing mesiodentes and thecomplications they cause, it may not be an appropriate diagnosticmethod for determining the prevalence of mesiodens in studies.This is because the need for CBCTs, even if performed for differentreasons, is usually due to an existing or suspected situation. It isalso possible that this situation is due to the mesiodens. Therefore,a higher prevalence in archival studies with CBCT is an expectedresult. For these reasons, to determine the prevalence of mesio-dens, panoramic radiographs, which are common imaging meth-ods, were used in the present study. Furthermore, prepandemicdata (January 2017-January 2018) were evaluated in the present

study due to the possibility of changes in patients’ admission to hos-pitals during the COVID-19 pandemic. 25 Mesiodens can be foundin varying proportions among different races. 8 It is found in 0.15-1.9% of the Caucasian population. 3,5 In addition, higher rates of3% or more are observed in Asian populations. 8 The most impor-tant difficulty in comparing the results of studies on the subjectis the variability of the examined age range. In studies examin-ing similar age ranges as the present study, Laganà et al. found aresult of 0.66% in their study conducted in Rome-Italy betweenthe ages of 8-12. 26 Mukhopadhyay found a prevalence of 0.8% ina group of Indian patients aged 4-14 years. 11 Aren et al. found arate of 0.1% in a group of Turkish patients aged 6-14 years. 15 Ithas been shown that this rate is in the range of 0.1-2.7% in theTurkish population in different geographical regions and differentage ranges. 12,14,15,17,19 The prevalence of mesiodens in a group ofpediatric population aged 4 to 16 years in the Southeast Anatolianregion of Turkey was 0.37% in the present study, which is consis-tent with the literature. Mesiodens is observed twice as often inboys as in girls. 3,4,12,27 In studies conducted in the Turkish popu-lation, the gender ratio ranged from 1.5:1-4:1. 12,14,15,17–19,24 In thepresent study, a sex ratio of 2:1 was found, which is in full agree-ment with the literature. 3,4,12,27 However, this difference was not
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Table 2. Characteristics of patients with mesiodens
Variable N %

Agemean ± sd: 9,27±2,42 30median: 8 min-max: 6-16
Total mesiodens 39 100,0

Total individuals with mesiodens 30 100,0Individuals with Single mesiodens 21 (f:8,m:13) 70,0Individuals with Double mesiodentes 9 (f:2,m:7) 30,0
SexMale 20 66,7Female 10 33,3

Shapes (n=39)Conical 22 (f:5,m:17) 56,4Tuberculate 9 (f:4,m:5) 23,1Supplemental 8 (f:3,m:5) 20,5Direction (n=39)Vertical 30 (f:9,m:21) 76,9Horizontal 6 (f:2,m:4) 15,4Inverted 3 (f:1,m:2) 7,7
Eruption Status (n=39)Erupted 20 (f:7, m:13) 51,3Impacted 19 (f:5, m:14) 48,7

DentitionPrimary 4 13,3Mixed 22 73,3Permanent 4 13,3
f:female, m:male

statistically significant. Many previous studies indicated the sexratio but did not state its significance statistically. 11,12,14 While thedifference between the sexes was statistically significant in somestudies 17,24, it was not significant in other studies. 15,20 In thisstudy, it was understood that mesiodens, which is seen at a rate of2 times in boys compared to girls, does not exhibit a statisticallysignificant difference between the genders. Mesiodentes can befound singly or more than once. 3 The percentage of single mesio-dens found in the present study (70%) is consistent with the resultsof 69.2% and 71.38% in the studies by Kim et al. and Hyun et al. re-spectively. 2,6 Although the relationship between mesiodentes andcomplications has been studied, the effect of multiple mesiodensis unknown. Regardless of whether one or more supernumeraryteeth were involved, management and treatment were acceptedas equivalent 4. For the first time, this study demonstrated thatconcurrent mesiodentes influenced the number of complicationsthat might occur. Therefore, clinicians should be more cautious incases with two mesiodentes. Mesiodentes are usually found to beimpacted. 3,4,11 In some studies performed with panoramic, peri-apical, or occlusal radiographs in the Turkish population, the rateof impacted mesiodentes ranged from 33.3% to 78.8%. 12,14–18 Inthe present study, the incidence of impacted and erupted mesio-dens was almost equal, consistent with the literature results. Whenconsidering the eruption position, it was clear that the majorityof mesiodentes in the present study were vertical, consistent withprevious studies. 11–14,24,27 In terms of shape, mesiodentes weremostly seen as conical, then tuberculate, and then supplemental inthe present study, in agreement with the literature. 7,8 The mostimportant clinical feature of mesiodentes is the complications theycan cause. Malocclusion is the most common complication associ-ated with the presence of mesiodens in the premaxilla. 8 Delayed,ectopic, or asymmetric eruption of the central teeth should alertthe clinician to the presence of mesiodens. 4 In the present study,mesiodens-related complications were found in four-fifths of thepatients. This result is consistent with the 76.8% result found byAltan et al. 14 Regarding the complications caused by the mesiodens,it has been shown that the displacement of the adjacent teeth is

between 22-63%. 3 In the present study, 43% displacement or axialrotation of permanent central incisors was detected in accordancewith this information. However, this rate is much higher than the2.5%, 16.6%, and 16.4% results of previous studies by Asaumi et al.,Hyun E et al., and Gündüz et al., respectively. 6,12,28 The reason forthis situation may be the actual difference between the series stud-ied. There may also be some methodological differences, such as theage group studied and the method of assessment, and the fact thatpatients were primarily evaluated from an orthodontic perspectivein the present study, unlike previous studies, which may have led tothis result. The delay in eruption or impaction has been shown to beon the order of 26-52%. 4 In the present study, the delay in eruptionis 37%, which is consistent with these data. Another complicationis diastema between the incisors, which is one of the three mostprevalent complications. 2,6,12–14,20,27 It was the third most com-mon complication in the present study, with a rate of 27%, whichis consistent with some previous studies. The present study’s cystformation rate of 6% is consistent with 5.29%, 6.25%, and 6.2%found by Hyun et al., Yıldızer Keriş et al., and Akay et al., respec-tively. 6,13,20 However, cyst formation in the adjacent teeth was alsoincluded in the present study. Treatment of mesiodens is possibleonly after a thorough examination of the radiographic and clinicalfindings. 12 One opinion recommends early extraction as soon as itis diagnosed to avoid possible complications, and another one rec-ommends waiting for the root formation of the permanent incisorto avoid iatrogenic damage to it. 29 The early period usually refers tothe period following the first diagnosis and is defined as occurringbefore six years. The late period defines the completion of the rootformation of the adjacent teeth and is generally understood as 8-10years. 3 The clinical opinion of Thomaidis et al. is that the earlier themesiodentes are removed, the fewer complications will occur. 29 Onthe other hand, it has also been claimed that early surgery is onlyindicated when the mesiodentes interfere with eruption, occlusaldevelopment, or orthodontic treatment. 27 Russell emphasized thestudies that do not recommend extraction in the primary dentitionand referred to the early period of mixed dentition in the extractionof mesiodens. During this period, extraction was found to facilitatespontaneous eruption and alignment of incisors and may reducethe need for orthodontic treatment. 4 The early mixed dentitionperiod was the most common age range in which mesiodentes wereidentified in the present study. Whether the patient is aware of theabnormal image or for some other reason, this age range in whichthe clinic is applied may be an appropriate period for mesiodensextraction from a general perspective. However, a thorough evalua-tion of each patient’s clinical and radiographic data and planningthe proper treatment for each case is essential. After mesiodensextraction, the spontaneous eruption of permanent incisors hasbeen observed in 75% of cases. 4 A recent meta-analysis reportedthat more than 65.5% of spontaneous eruptions of impacted teethwere observed at the 36-month follow-up after surgical extrac-tion of supernumerary teeth. 30 Close follow-up is recommendedafter extraction. 4 Therefore, clinical and radiographic evaluationis required six months after extraction to determine if the toothhas erupted. If the arch length is inadequate, space can be createdorthodontically. 4 Surgical exposure should be performed only ifthere is inadequate eruption and adequate space despite an appro-priate waiting period (6 months) after extraction. In cases wherespontaneous eruption is not observed despite surgical exposure,orthodontic pulling force should be performed. 3 Diagnostic toolsmay change with technological development. In fact, the studyin which automatic mesiodens classification was performed usingdeep learning technology in panoramic X-ray is promising for thedevelopment of new diagnostic methods in the future, in whicherrors in the diagnosis of mesiodens will be reduced. 23 The presentstudy has many limitations. First, although the prevalence of mesio-dens can be determined with 2D imaging, it is difficult to clearlyidentify its shape, position, and complications. Therefore, obser-vations should be supported by 3D imaging techniques. Second,
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Table 3. The relationship between the number of mesiodentes and the number of complications
Number of meziodens Chi-square1 2 Total

N % N % n % Chi-square P

Complications

None 6 28,57 0 0 6 20
* 0,0221 complication 12 57,14 3 33,33 15 50

2 complications 3 14,29 5 55,56 8 26,67
3 complications 0 0 1 11,11 1 3,33

Total 21 100 9 100 30 100
*p<0.05

clinical examination is also required to clearly identify complica-tions, whereas only radiographs were used for determination in thepresent retrospective study. Finally, no follow-up was performed onthe mesiodentes detected in this cross-sectional study. Given theresults of the present prevalence study, there is a need for controlledclinical studies in this population in which mesiodentes are imagedin three dimensions and followed clinically.

Conclusion

According to the results of the present study: In a group of pediatricpopulation in the Southeast Anatolian region of Turkey, the preva-lence of mesiodens was found to be 0.37%, which is consistent withthe literature. Most patients with mesiodens (80%) had at least onemesiodens-related complication. The number of mesiodentes in apatient is important in influencing the number of complications.To avoid problems, early diagnosis and surgical intervention arecritical.
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