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Abstract  
A case of a compound odontoma which caused delayed eruption of right maxillary central incisor in a ten year old girl is 

presented with clinical and radiographic findings. The patient presented with complaint of a hard painless swelling in the 

right anterior region of the maxilla and absence of right maxillary central incisor. After clinical examination, periapical and 

occlusal radiographs of the mentioned region were taken. Impacted maxillary right central incisor was seen malformed 

shape on the intraoral radiographs. After taking a cone beam computed tomography (CBCT) a compound odontoma associ-

ated with the labial aspect of impacted maxillary right central incisor was diagnosed and then removed by simple local exci-

sion under local anesthesia. The removal of the odontoma was followed by forced eruption of the impacted central incisor.

After three months the tooth returned to its original position. 
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Introduction  

he periapical and occlusal radiographs are 
among intraoral radiography techniques which 

have long been used for diagnostic purposes. Due to 
superimposing structural components, the correct 
diagnosis of the location of a lesion is sometimes 
impossible with these techniques. It is now possible 
to acquire three-dimensional (3D) images of the oral 
and maxillofacial structures by cone beam computed 
tomography (CBCT) on a high resolution of 0.001 
mm3 voxels, and these 3D images can provide a bet-
ter understanding of many anatomical structures, as 
well as pathologic conditions, developmental anoma-

lies, and traumatic injuries.1 CBCT utilizes an 
extraoral imaging scanner, which was developed in 
the late 1990’s to produce three-dimensional scans of 
the maxillofacial skeleton at a considerably lower 
radiation dose than conventional computed 
tomography (CT).2 CBCT is based on a cone-shaped 
X-ray beam centered on a two-dimensional detector.3 
This technique can be used in pediatric dentistry for 
the study of special cases such as determining the 
supernumerary and impacted teeth position.4 The 
advantages of CBCT include 3D imaging of dental 
structures, less imaging time in comparison to 
computerized tomography (CT), easy data transfer, 
and less scattered radiation.4-5
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Supernumerary tooth is a tooth anomaly that may 
cause failure of adjacent teeth to erupt, displacement 
and crowding of the adjacent teeth, abnormal 
diastema, root resorption, and even dentigerous cyst 
formation. CBCT offers an undistorted view of the 
dentition that shows the details of individual dental 
morphology, including missing, supernumerary and 
anomalous teeth, as well as the 3-D spatial 
orientation of the teeth and roots. CBCT imaging 
enables the clinician to evaluate eruption patterns 
and their variations with an improved accuracy 
compared to that of conventional radiographs.6

The use of CBCT has proven useful in the 
management of children with supernumerary teeth. 
CBCT images can be used to locate the precise 
position of impacted and supernumerary teeth and to 
make an accurate diagnosis and design treatment 
strategies that would result in less invasive surgical 
intervention. The present paper reports one such case 
considering the advantages of CBCT scan in exact 
diagnosis and the presentation of effective treatment 
plans for pediatric dentists.  

Case Report  

A 10-year old girl with uneruption of maxillary right 
central incisor was referred to the Department of 
Pediatric Dentistry, Mashhad University of Medical 
Sciences, Iran. There was no considerable point in 
the medical records, but a traumatic bicycle accident 
at the age of three affecting anterior maxilla. A 
surgical incision in the gum tissue had been 
performed by a general dentist to accelerate the 
eruption of the unerupted tooth six months before. In 
clinical examination, a swelling was evident in the 
right anterior maxilla with a dimension of 1 cm × 1 
cm, hard in consistency and in gingiva color, with no 

sign of spontaneous pain or by palpation (Figure 
1A). Adjacent teeth had no sign of decay or pain 
during the percussion and there was enough space 
for the eruption of the impacted teeth. In the 
periapical radiographic view, the crown of the 
impacted central incisor appeared to be malformed, 
which could be explained by the history of trauma. 
The lack of spontaneous eruption could also be 
justified; however, the possibility of existence of a 
hard calcified mass separate from the tooth was 
suspected due to a likely radiographic 
superimposition on the crown of the unerupted tooth. 
For an accurate diagnosis, occlusal radiograph was 
requested with a 60-degree angle of radiation (Figure 
2A) with the resulting image showing no separation 
between the opaque mass and the malformed crown. 
Following the failure to achieve an accurate 
diagnosis, CBCT scans were taken on the Planmeca 
ProMax 3D (Planmeca, Helsinki, Finland) which 
revealed a closely-situated hard calcified tissue mass 
separate from the unerputed tooth, with exact 
dimensional details. In sagittal plan, the mass was 
seen to be covered only by soft tissue, and the 
healthy impacted incisor crown with normal 
anatomy could be observed (Figure 3A).  

Because of the closed apex of the impacted tooth 
and lack of spontaneous eruption, forced eruption 
was considered as treatment. The treatment plan 
included a surgrical incision with a trap door 
window approach and cutting out the calcified tissue 
mass, which was found to be a compound odontoma 
in pathology report. One week after removal of the 
tissue mass, a working model was prepared and an 
acrylic appliance was designed including retentive 
components and labial bow, the loop of which was 
located about 2 mm below the incisal edge of tooth 
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Figure 1. Clinical appearance of lesions, swelling in the anterior maxilla (A). Unerupted teeth in occlusal view
radiograph (B). Unerupted tooth and odontoma in CBCT scan (sagittal view, C). Beginning of orthodontic forced 
eruption treatment (D). End of forced eruption treatment (E).  
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#11. After preparing the acrylic appliance, a suitable 
bracket was attached to the buccal surface of the 
exposed crown of the impacted central incisor 
(Figure 4A) and Heavy 3/16 Smile Safari elastics 
(Ortho Organizer, Germany) were used to put force 
onto the teeth. The patient was advised for every 3-
day replacement of the elastic. After three months, 
the tooth had moved to its original position (Figure 
5A). 

Discussion  

The present case highlights the superiority of CBCT 
images compared with conventional intraoral radio-
graphs with regards to surgical treatment planning of 
impacted and supernumerary teeth. In the present 
case, the findings of periapical and occlusal 
radiographic images in the maxillary anterior region 
revealed the existence of an impacted maxillary right 
central incisor with malformed crown. CBCT, 
however, showed the existence of an odontoma in 
close proximity to the crown of the impacted teeth, 
which possessed normal anatomy. 

Supernumerary teeth may have a normal morphol-
ogy or may be rudimentary and miniature. Supernu-
meraries might occur singly or multiply and in any 
region of the jaws. They are most commonly conical 
in shape and most of them occur in the premaxillary 
region.7 Supernumerary teeth are classified accord-
ing to their form and location. There is a greater va-
riety of forms presenting in the permanent dentition. 
Four different morphological types of supernumerary 
teeth have been described. Howard lists odontoma as 
the fourth category of supernumerary tooth.8 Odon-
tomas are the most common of the odontogenic tu-
mors of the jaws which are benign, slow growing 
and non-aggressive. Odontomas are usually asymp-
tomatic but sometimes may interfere with the erup-
tion of the associated tooth leading to impaction or 
delayed eruption. These lesions are usually diag-
nosed on routine radiological examination in the 
second decade of the life.9

Detection of supernumeraries is best achieved by 
thorough clinical and radiographic examination. It 
seems that for the treatment planning of the super-
numerary and impacted teeth, the exact diagnosis of 
anatomical shape and position of supernumeraries 
have great importance. Radiographs are helpful in 
evaluating the position and nature of these 
anomalies. Traditional two-dimensional radiographs 
include a panoramic radiograph to evaluate the 
vertical position, an occlusal x-ray to evaluate the 
proximity to adjacent teeth, and periapical 
radiographs to determine the labiopalatal position, 

but volumetric images of the maxillary dentition are 
obtained from a CBCT scan.10

In our case, the crown of the impacted right maxil-
lary central incisor was seen malformed in periapical 
and occlusal radiographs, a fact that which seemed in 
accordance with a history of trauma to the region. 
However, neither of the two dimensional radio-
graphic techniques were able to accurately depict the 
size or anatomy of the tooth. We requested a CBCT 
scan to achieve a more detailed assessment of the 
shape and position of the impacted tooth. The scan 
revealed a calcified mass separate from the impacted 
tooth in close proximity, and provided exact dimen-
sional details.

The use of diagnostic help resulting from the 
application of conventional radiological techniques 
with CBCT has been studied in order to determine 
the position of supernumerary and impacted teeth.4 
The results show that both techniques are useful as 
initial diagnostic tools but more detailed information 
about the position of the teeth, the presence or 
absence of root resorption and treatment planning are 
provided with CBCT images.4 The finding of Liu et 
al7 also confirm these findings. The author of the 
latter study recommend that CBCT be used routinely 
for the treatment of supernumerary teeth, especially 
for those cases with multiple supernumeraries, those 
with local malocclusions, or with high-situated 
supernumeraries,7 but Tumen et al11 emphasize that 
before requesting a CBCT, the necessities of this 
scan and risk/advantage analysis need to be 
determined. 

Although at present the availability of the CBCT 
technique as a useful diagnostic tool for dentists 
cannot be neglected, this method may not be a good 
choice for initial evaluations. On the other hand, 
CBCT has its specific limitations; to perform this 
technique, the patient must remain motionless during 
the scan, and the financial cost of this imaging 
technique can also be a concern. In addition, 
relatively high amount of radiation received by the 
patients in this scan is equivalent to a full-mouth 
intra-oral radiographic examination. However, the 
radiation dose to the patient with CBCT is markedly 
lower than that of multi-slice CT; doses are 3 to 7 
times more than panoramic doses and 40% less than 
conventional CT.12-13 Considering only the radiation 
dose, the use of a CBCT image is not recommended 
routinely in pediatric dentistry. Therefore, the deci-
sion making for radiographic examination is a bal-
ance between the risk assessment and the diagnostic 
information needed. When additional information is 
necessary, which is the case in patients with im-
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pacted teeth, dental resorption, ankylosis, temporo-
mandibular joint evaluation, or surgical planning, 
CBCT should be the method of choice.13

It seems that for treatment planning of supernu-
merary and impacted teeth, the exact diagnosis of 
anatomical shape and position of the mentioned teeth 
is an important issue. Two different radiographic 
diagnostic methods are selected. First, conventional 
radiography is performed with intra- and extra-oral 
radiographs, including a panoramic, upper occlusal 
or periapical radiography. If definitive diagnosis is 
not obtained, CBCT scans are recommended in the 
second stage.  

Conclusion 

In pediatric dentistry, the application of CBCT tech-
nique can be helpful in detecting the exact location 
of supernumerary and impacted teeth and in appro-
priate treatment planning. However, advantages and 
disadvantages of CBCT must be considered together, 
and only when more information is need, the use of 
this technique is suggested. Its unnecessary prescrip-
tion should otherwise be avoided.  

References  
1. Kang BC, Yoon SJ, Lee JS, Rawi W Al, Palomo JM. The 

Use of Cone Beam Computed Tomography for the Evalua-
tion of Pathology, Developmental Anomalies and Traumatic 
Injuries Relevant to Orthodontics. Seminars in Orthodontics 
2011;17:20-33. 

2. Patel S. New dimensions in endodontic imaging: Part 2. 
Cone beam computed tomography. Int Endod J 
2009;42:463-75.  

3. De Vos W, Casselman J, Swennen GR. Cone-beam comput-
erized tomography (CBCT) imaging of the oral and maxillo-

facial region: a systematic review of the literature. Int J Oral 
Maxillofac Surg 2009;38:609-25. 

4. Katheria BC, Kau CH, Tate R, Chen JW, English J, Bouquot 
J. Effectiveness of impacted and supernumerary tooth diag-
nosis from traditional radiography versus Cone Beam Com-
puted Tomography. Pediatr Dent 2010;32:304-9. 

5. Korbmacher H, Kahl-Nieke B, Schollchen M, Heiland M. 
Value of two cone-beam computed tomography systems 
from an orthodontic point of view. J Orofac Orthop 
2007;68:278-89. 

6. Mah JK, Huang JC, Choo H. Practical applications of cone-
beam computed tomography in orthodontics. J Am Dent 
Assoc 2010;141:7S-13S. 

7. 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. 

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

9. Solanki G. A case report on odontoma. International Journal 
of Biomedical and Advance Research 2001;1:364-5.  doi: 
10.7439/ijbar.v1i2.652 

10. Haney E, Gansky SA, Lee JS, Johnson E, Maki K, Miller 
AJ, et al. Comparative analysis of traditional radiographs 
and cone-beam computed tomography volumetric images in 
the diagnosis and treatment planning of maxillary impacted 
canines. Am J Orthod Dentofacial Orthop 2010;137:590-7. 

11. Tumen EC, Yavuz I, Tumen DS, Hamamci N, Berber G, 
Atakul F, et al. The detailed evaluation of supernumerary 
teeth with the aid of Cone Beam Computed Tomography. 
Biotechnol & Biotechnol Eq 2010;24:1886-92. 

12. Hirsch E, Wolf U, Heinicke F, Silva MA. Dosimetry of the 
cone beam computed tomography veraviewepocs 3D com-
pared with the 3D Accuitomo in different fields of view. 
Dentomaxillofac Radiol 2008;37:268-73. 

13. Silva MA, Wolf U, Heinicke F, Bumann A, Visser H, Hirsch 
E. Cone-beam computed tomography for routine orthodontic 
treatment planning: a radiation dose evaluation. Am J Orthod 
Dentofacial Orthop 2008;133:640.e1-e5. 

 

JODDD, Vol. 7, No. 1 Winter 2013 


