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Abstract 
Objectives: Odontoma is the most common type of odontogenic tumors. 
Many studies have analyzed the statistical associations between odontoma 
location and patient age and sex, according to the histological tumor type. 
However, few studies have assessed odontoma morphological characteristics 
using cone-beam computed tomography (CBCT). We aimed to evaluate the 
association between odontoma location and size. Methods: We performed 
CBCT on patients with odontomas (19 patients; 10 women, 9 men; average 
age, 12.6 [range, 6 - 34] years) according to the pathology type at a university 
hospital between April 2008 and February 2017. The locations of the lesions 
were noted, and their sizes were measured on CBCT images. Buccolingual, 
mesiodistal, and vertical diameters of the lesions were recorded on the same 
slice with the greatest diameters on axial, coronal, and sagittal CBCT images. 
Results: Altogether, 9 (47.4%) and 10 (52.6%) odontomas were located in the 
mandible and maxilla, respectively. There was no significant difference in the 
mesiodistal and vertical diameters on the CBCT image between the mandi-
bular and maxillary groups when the odontoma size was compared with loca-
tion (p < 0.05). However, the average diameters in only the buccolingual di-
ameter were significantly greater in the maxilla. There were no significant 
differences between the two groups according to sex, age, or histological type. 
Conclusions: These data suggest that the sizes of odontomas in the maxilla 
are affected by bone expansion in the buccolingual direction, but they may be 
invariable in most settings. Three-dimensional assessment across the age groups 
suggests a lack of variation in size. 
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1. Introduction 

Odontomas are generally classified as compound or complex. In radiographic 
studies, odontomas appear as well-defined lesions with a radiotransparent halo 
and contain radiodense zones [1] [2] [3]. In general, they are asymptomatic and 
slow-growing, reaching no more than 3 cm in diameter [4]. Several statistical 
evaluations of the association between the odontoma location and the sex and 
age of patients have been performed [5]. However, few reports have examined 
the maximum diameter of odontomas with respect to tumor location [6] [7] [8]. 
Previous studies indicated that some radiographic findings are particularly 
helpful for the diagnosis of odontomas. However, to the best of our knowledge, 
no study has ever attempted to analyze the size (vertical diameter) of lesions in 
this context. Odontomas mostly develop during the first to second decade of life 
of patients, which may be associated with infection and malocclusion [9] [10]. 
The management of odontomas is important to maintain appropriate develop-
ment of dentitions. In children, when an odontoma is 30 mm or more in size, it 
occupies a wide area in the mandible and maxilla. Especially when the anterior 
teeth and mandibular molars are affected, the patient experiences swelling of the 
mandible and maxilla and facial swelling, which makes facial appearance a con-
cern after excision. In addition to deformity and dysfunction, there is concern 
about the effect on mandibular growth [11]. Unfortunately, we have poor data 
on the relationship between tumor size and location. Cone-beam computed to-
mography (CBCT) can easily help us determine the three-dimensional size of 
odontomas. Therefore, the maximum diameters of odontomas and their associa-
tion with their location were examined using CBCT to obtain data for the man-
agement of odontomas. 

2. Materials and Methods 

This retrospective study included 19 patients with a confirmed diagnosis of 
odontoma on preoperative imaging examination at a university hospital between 
April 2008 and February 2017, where inspection using CBCT was a prerequisite. 
Patients with incomplete data, such as missing pathology examination findings, 
were excluded. There were 14 cases of compound odontoma and 5 cases of com-
plex odontoma confirmed on pathological examination. There were 10 women 
(52.6%) and 9 men (47.4%), with an average age (standard deviation [SD]) of 
11.3 (8.7) (range, 6 - 34) years. 

A CBCT device (3D Accuitomo F17®, Morita Corporation, Kyoto) was used 
to capture images of the odontoma in each patient. The following imaging pa-
rameters were used: slice thickness, 0.5 mm; tube voltage, 80 - 90 kV; tube cur-
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rent, 5 - 8 mA; voxel size, 0.25 mm; scan time, 20 s; and field of view, 40 × 40 - 
100 × 100 mm. We reconstituted the volume data using viewer software (i-VIEW; 
Hologic Inc., Marlborough, Massachusetts, USA) and reobserved the sliced im-
ages following CBCT imaging. The reading shadow of the CBCT image and the 
measurements were similar according to the high-definition monitor on the 
electronic chart. Odontomas were classified into four categories with respect to 
the location of the tumor: the mandibular and maxillary anterior tooth regions 
and posterior tooth regions. 

All measurements were acquired with respect to the occlusal plane. The di-
ameter was measured in the mandibular cortical bone through a perpendicular 
line drawn from the base of the inferior border of the mandible or midsection of 
the palatine bone, which formed a mesiodistal diameter along the dentition and 
the buccolingual diameter, perpendicular to the dentition. The diameter of the 
mandibular and maxillary lesions was measured, where the greatest size of the 
odontoma was seen in images in the axial, coronal, and sagittal planes (Figure 
1). Two investigators (oral radiologists) were trained for tumor measurement 
using 10% of the cases. They then independently measured the odontoma in 
each case. For cases in which there was a disagreement on tumor size, a consen-
sus was achieved by discussion. Among the 19 cases, 14 were determined as 
compound odontomas and 5 as complex odontomas. 

Three measurements were recorded for each patient, and the average of the ob-
tained values was used to minimize errors. An analysis of variance (ANOVA) was 
applied to evaluate the differences in the greatest and average odontomas in the 
buccolingual, mesiodistal, and vertical diameters between odontomas located in 
the mandibular and maxillary regions, mean difference according to the sex of the 
patient, and mean difference according to the histological type on CBCT imaging. 

 

 
Figure 1. Morphological measurement of the odontoma lesions using three-dimensional 
cone-beam computed tomography images. (a) Axial plane. (b) Coronal plane. (c) Sagittal 
plane. MD mesiodistal diameter, BL buccolingual diameter, V vertical diameter. 
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Statistically, all values were assessed with the Shapiro-Wilk normality and Bar-
tlett tests for numeric data prior to evaluation. A two-sample t-test and one-way 
ANOVA were used for testing the differences among the groups. Data are pre-
sented as average (SD) or frequency (%). Differences were considered statistical-
ly significant when p values were <0.05. 

3. Results 

Odontomas were diagnosed on panoramic radiographs and underwent further 
detailed evaluation using CBCT. Nineteen lesions were located in the mandible 
in 10 (52.6%) lesions and the maxilla in 9 (47.4%) lesions. The group with max-
illary lesions consisted of four (21.1%) women and five (26.3%) men, while the 
group with mandibular lesions consisted of five women (26.3%) and five men 
(26.3%). The average age at the first medical examination was 12.6 (range, 6 - 
34) years; 13 patients (68.4%) were 11 years or older, while 6 (31.6%) were 10 years 
old or younger. When the location of the lesion was classified according to the 
anterior tooth regions and posterior tooth regions, the mandibular lesions in-
cluded five in the mandibular anterior tooth region and five in the mandibular 
posterior tooth region, while seven lesions were found in the maxillary anterior 
tooth region, and two lesions were found in the maxillary posterior tooth region. 
All 19 odontomas were less than 30 mm in the buccolingual, mesiodistal, and 
vertical diameters, and most presented with a size of approximately 10 mm. 

3.1. Comparison of Quadrant Part Sizes in the Mandibular and  
Maxilla Regions 

In the mandible, the buccolingual diameter of the lesions was 6.0 - 14.4 mm, 
with a buccolingual diameter of 9.04 (SD, 1.90) mm. The size of the lesions in 
the buccolingual diameter in the maxilla was significantly larger than that in the 
mandible (p < 0.05). In the maxilla, the buccolingual diameter of the lesions on 
the CBCT image of the odontoma was 6.3 - 15.1 mm, with a diameter of 11.09 
(SD, 2.32) mm (Figure 2(a)). These findings in the mandibular and maxillary 
anterior and canine-posterior regions were not significantly different. Figure 3 
shows that there were no significant differences among the lesion extensions in 
the three diameters. 
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(b) 

 
(c) 

 
(d) 

 
(e) 

Figure 2. Comparison of lesion sizes by cone-beam computed tomography images. (a) 
Comparison of lesion sizes in the mandible and maxilla. (b) Comparison of lesion sizes 
in the mandibular and maxillary anterior and posterior tooth regions. (c) Comparison 
of lesion sizes between the sexes. (d) Comparison of lesion sizes between ages < 10 and 
≥10 years. (e) Comparison of lesion sizes of complex and compound odontomas. 
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Figure 3. Comparison of quadrant lesion sizes in the mandibular and maxillary anterior and posterior tooth regions. AnMan 
mandibular anterior tooth, AnMax maxillary anterior tooth, Poman mandibular posterior tooth, PoMax maxillary posterior tooth. 

3.2. Comparison of Size in the Maxillary and Mandibular Anterior  
Tooth Regions and Posterior Tooth Regions 

The average diameter of the odontoma in the anterior and posterior tooth re-
gions in each patient was compared. Figure 2(b) shows the detailed results of 
the size of the lesions in the maxillary anterior and posterior tooth regions, 
compared with the size of the lesions in the mandibular anterior and posterior 
tooth regions, as seen on the CBCT images. 

3.3. Comparison of Size between Sexes, between Ages < 10 and  
≥10 Years, and between Complex and Compound Odontomas 

Figure 2(c) shows that there were no significant differences between ages < 10 
and ≥10 years and the lesion extensions in the three diameters. Figure 2(d) 
shows the diameters of the greatest odontoma based on the patient’s sex and a 
detailed comparison of the size of the odontomas on CBCT images. 

Table 1 shows the frequency of lesion occurrence with respect to the location 
of complex and compound odontomas. The frequency of occurrence of odonto-
mas was categorized by site and type; compound odontomas were found in five 
cases (26.3%) in the mandibular and maxillary anterior tooth regions, and com-
plex odontomas were found in three cases (15.8%) in the mandibular posterior  
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Table 1. Frequency of lesion occurrence with respect to the location of the complex and 
compound odontomas. 

 
Anterior tooth 

region 
Posterior tooth 

region 
Total 

Maxillary (complex odontoma) 
(Compound odontoma) 

1 
5 

1 
2 

2 
7 

Mandibular (complex odontoma) 
(Compound odontoma) 

0 
5 

3 
2 

3 
7 

Total 11 8 19 

 
tooth regions. The diameter of the complex and compound lesions is shown in 
Figure 2(e). No significant difference in size based on sex and type of odontoma 
(complex and compound) was found (p < 0.05). 

3.4. Comparison of Size between Quadrant Locations 

Figures 3(a)-3(c) shows the four numeric locations and sizes of each odontoma. 
In the maxillary posterior tooth regions, the buccolingual diameter of the lesions 
was larger than that of the mandible, but the difference was not statistically sig-
nificant. Within each location, the three measurements were similar in both mand-
ible and maxilla. The effects of the lesion extensions on odontoma morphology 
were evaluated independently in the odontomas. 

4. Discussion 

The knowledge of the epidemiology characteristics such as anatomic location, 
age, and sex of the patients with odontoma is extremely valuable in the develop-
ment of diagnoses. However, the three measurements of the radiographic features 
of their mandibular and maxillary entities are scarcely described. Our findings 
regarding tumor location were consistent with those of previous reports [12] 
[13] [14] [15] [16]. The average age (12.6 years) and sex distribution of patients 
with odontoma (9:10) in this study are mostly consistent with the literature [17]. 
Several reports have stated that compound odontomas appear more frequently 
than complex odontomas [12] [18] [19] [20], which corroborates the findings of 
our study. Moreover, previous reports stated that odontomas showed significant 
differences according to the sex of the patient and type of odontoma [20] [21], 
but no differences in sex were observed in our study. In terms of the frequency 
of occurrence by site and type, compound odontomas were mainly found in the 
posterior mandibular area [22]. However, in the present study, there were no 
characteristic findings besides an abundance of compound odontomas in the 
mandible and maxilla. 

To the best of our knowledge, the present clinical study demonstrated for the 
first time a precise assessment of the odontoma size characteristic for patient 
obtained from CBCT images. Evaluating the ratio of the three diameters, an ob-
tained value was helpful in the assessment of a shape of odontoma. Interestingly, 
we observed that the findings from this investigation indicate that the differenc-
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es between the three diameters are of small magnitude and of no statistical signi-
ficance; there is no variation from CBCT in the buccolingual, mesiodistal, and 
vertical diameters of the lesions among the quadrant locations of the mandible 
and maxilla. Odontomas occurring in the maxilla are accompanied by an en-
largement of the buccolingual diameter, and those that occur in the mandible 
progress without variation along the buccolingual, mesiodistal and vertical di-
mensions. This may reflect as changes in the size of spherical lesions. This find-
ing has not been described in previous studies. 

To our knowledge, compared with mandibular lesions, maxillary lesions have 
limited space for growth owing to the buccal and lingual firm cortical bone. 
Therefore, the difference between the growth pattern of mandibular and maxil-
lary odontomas may be partly due to the greater cortical thickness of the mandi-
ble compared with that of the maxilla [23]. With the increase in size, many large 
lesions in the mandible and maxilla have a circular or oval radiographic appear-
ance with cortical expansion and cortical bone thinning, loss of bony continuity, 
and root resorption of at least one adjacent tooth [24]. This may have been the 
reason why the sizes of the odontomas depended on the size of the mandible it-
self. 

There were no significant differences between women and men with respect to 
the buccolingual, mesiodistal, and vertical diameters of the mandible and maxilla. 
Thus, the size of the odontoma was not related to the size of the mandible and 
maxilla with respect to sex, and it was considered that the growth process did not 
affect tumor growth. 

Considerable controversy exists regarding age distribution. Studies on odon-
tomas include patients of all ages [20]. Other studies point to a higher incidence 
of odontomas in the first decades of life [7] [25]. The relationship between the 
patient age, location of the odontoma, and three-dimensional size of the odon-
toma remains unclear. Some studies have found that it is possible for patient age 
to be one of the most important factors in the growth process of an odontoma 
[26]. Comparisons of location as well as sums of groups of odontomas were per-
formed between women and men within and between ages < 10 and ≥10 years. 
The three-dimensional sizes of the odontomas had a similar trend in the two age 
groups examined in the present study, which may indicate that the size of odon-
toma was relatively invariable at all ages. 

The size of the odontomas did not change significantly with normal aging and 
location. On average, most odontomas grow up to approximately 10 mm, and 
the size of each lesion varies. These findings are consistent with previous litera-
ture that has described small-sized odontoma (smaller than the impacted per-
manent tooth) [7]. The size of the lesion did not create the need for marsupiali-
zation before removal, and there was a satisfactory amount of bone surrounding 
the lesion. Instead, the misdiagnosis or failure to diagnose can lead to aesthetic 
and phonetic disorders, with progression until drastic occlusal changes occur 
[27]. 
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5. Conclusion 

In summary, odontomas in the maxilla tend to be circular or oval and grow with 
buccal dimension, and it seems that there is a single pattern of the odontoma 
size. This makes a precise assessment of the odontoma size characteristic for pa-
tient as very helpful in clinical dental practice. The determination of the shape, 
size, and location of the odontoma is very important taking into consideration 
numerous dental procedures carried out in the mandible and maxilla. Thus, ob-
tained results could be very useful for many clinicians. However, the limitation 
of this study is that we do not know the clinical truth for the individual odonto-
mas. We could not determine the accuracy of any of the individual measurements. 
Further, the sample size of this study was relatively small (n = 19). 
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