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Introduction: An additional tooth that disrupts the normal dental formula, 
regardless of the region in which it is located, is considered to be supernumerary. The 
exact causes of their appearance are not yet fully understood, but a dichotomy of the 
dental germ, hyperactivity of the dental lamina or a disruption in the signaling 
pathways, responsible for the number and formation of dental germs, are among the 
most common theories. Supernumerary teeth are more common in permanent 
dentition than in primary, they can be single or multiple, unilaterally, or bilaterally 
located, erupted, or impacted, in maxillary or mandible tooth arch. In a substantial 
amount of the available literature, the data on the frequency of hyperdontia varies 
between 0.1 – 4% (1). Most authors express the opinion that there is sexual 
dimorphism in the expression of hyperdontia, with males being the more affected sex 
(2). Some dental phenomena resemble supernumerary teeth by their morphological 
traits, but their formation is not explicitly defined as a separate (additional) tooth bud. 
Therefore, it is necessary to be aware of the structure and characteristics of dental 
abnormalities in order to make a differential diagnosis between them and hyperdontia.   

Double teeth (fused and geminated) are a structural anomaly that can develop 
during the morpho-differentiation of the tooth germs, as a result of aberration in the 
development of both ectoderm and mesoderm. According to some authors, it is 
observed more often in primary than in permanent dentition (3,4). Its frequency varies 
between 0.08% and 0.5% in permanent dentition, with maxillary central incisor being 
most often affected – 49% of all cases (6). 

Gemination (separated teeth) is the result of the "attempt" of a single dental 
germ "to divide" by invaginating (invagination), developing a double/bifid crown, but 
with one root and a shared canal. With this anomaly, it is assumed that there is a 
normal number of teeth, since the geminated tooth is defined as a single (6). In fused 
teeth two separate dental germs merge, there are two roots or two canals, with a 
separate pulp chamber connected to enamel, and in some cases to enamel and dentin. 
With fused teeth, it is assumed that there is an increase in the number of teeth (5). 
Therefore, fused teeth are a form of hyperdontia, while gemination is not. Differential 
diagnosis between the two phenomena can be difficult and requires an X-ray 
examination to determine the differences. The number of dental roots available may 
serve as an additional method for distinguishing between fused and geminated teeth, 
known as "Mader's two tooth rule"(3). The clinical manifestation of geminated teeth is 
crowding in the dental arc, while fused teeth are most often associated with ectopic 
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eruption. Both phenomena can lead to problems with occlusion. The most affected 
teeth are central incisors and patients complain of impaired aesthetics (4,6).  

The supernumerary teeth recognized as dens in dente should be distinguished 
from the most common form of their manifestation dens invaginatus.  

Dens invaginatus is a malformation which involves an invagination (folding) of 
the enamel organ into the dental papilla, occurring before the stages of mineralization 
and formation of hard dental tissues. Complex variations of its internal morphology are 
described, so a classification of the three types is created based on the depth and 
complexity of invaginations (7, 8, 9). Again – one of the anomalies (dens in dente) can 
be considered as true hyperdontia, while the other (dens invaginatus) - as a tooth with 
disrupted morphology. 

Talon cusp is a rare formation that is a convex structure, beginning from the 
cervical region of the palatal or vestibular surface of the frontal teeth, mainly in the 
upper jaw and less often in the lower (10). Its etiology is not fully understood, among 
the reasons for its occurrence are aberrative proliferation or hyperplasia of the dental 
lamina, abnormal invagination/contraction of internal enamel epithelium, genetic 
influence, and inheritance. The location of this tubercle is more often palatal (11). 
Structurally talon cusp is composed of enamel and dentin, in some cases with varying 
amount of pulp tissue. Its shape may be conical, pyramidal, horned; it may be merged 
with the tooth crown, or it can be protruding. Radiographically, it looks like a V-shaped 
structure overlapping with the dental crown, with an apex in occlusal direction. It is 
often the case that talon cusp is clinically diagnosed as mesiodens, odontom or semi-
impacted tooth, which is a reason for choosing extraction as treatment. This will disrupt 
the dental formula (a tooth will be extracted without it being supernumerary) (12). Talon 
cusp is an axial expansion of the tooth crown itself, not a supernumerary tooth, but it 
is often difficult to differentiate between the two structures.   

A differential diagnosis between hyperdontia and impaired tooth morphology is 
difficult to conduct clinically, even with 2D X-ray examination. The exact topography of 
impacted supernumerary teeth or the morphological structure of abnormally developed 
teeth can be determined by CBCT. 

Purpose: The purpose of this stady is to examine in detail the advantages of 
CBCT in the treatment of cases with unerupted supernumerary teeth.  

Materials and methods: In the conducted study, we compared the results of 
2D and 3D X-ray images of patients with impacted supernumerary teeth - nine clinical 
cases of hyperdontia and retention. Their radiological findings and the informativeness 
of the X-ray method used were analyzed by each team member. Based on the OPG 
and CBCT data, an orthodontic-surgical treatment plan was developed. 

Results: We present 3 cases where only the data from the CBCT examination 
made it possible to establish the complete clinical situation and make a differential 
diagnosis. 

Case № 1: Clinical examination revealed the presence of a spike-shaped dental 
structure of unclear origin, palatal positioned and in contact with the upper right lateral 
incisor in the patient's mouth (Fig. 1A). 
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 Figure 1: A – intraoral occlusal view; B – orthopantomography (OPG) of the 

same patient; C – OPG segment. 
 
 The prescribed orthopantomography (OPG) does not provide sufficiently 
reliable information as to exactly what artifact is present in the area of tooth 12 (Fig. 1 
B and C). The following findings are discovered on CBCT examination (Fig. 2): 
 

• Mesiodens with reversed direction between maxillary central incisors; 
 

• Talon cusp connected to lateral maxillary incisor. 
 

 
 
 Figure 2: Sections from a 3D analysis revealing the presence of the talon cusp 
(arow) and mesiodens (dotted oval). 
 
  
 Case №2: After a clinical examination of a patient with an open bite, a 
orthopantomography was assigned (Fig. 3). On the two-dimensional image, an 
odontogenic artifact is detected in the apex-bifurcation area of the upper right first 
molar. 
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 Figure 3: Intraoral occlusal view and an OPG with established odontogenic 
artifact in area of tooth 16 (arow). 
 
 The 3D examination revealed the presence of a spike-shaped, single-rooted, 
supernumerary tooth, positioned between the roots of a maxillary first molar (Fig. 5). 

 
  
 Figure 4: 3D image of a supernumerary tooth between roots of tooth 16 (arow 
and dotted oval) - Dens in dente. 
 
  
 Case №3: During clinical examination a fusion of the crowns of the central 
and lateral maxillary incisors was observed in the patient's mouth. Palatal to the fused 
teeth, there is a spike-like odontoma structure, resembling a mesiodens. The data from 
the orthopantomography is hinting towards the presence of geminated teeth 21-22, 
unerupted lateral incisor and suspicion of a mesiodens in the area. The images of the 
described structures are overlapping and no root development of the mesiodens can 
be proven. For the detailing of the dental formations, a CBCT study was assigned. 
 

 
  
 Figure 5: Fusion of the crowns of teeth 11 and 12. 
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 Figure 6: Fused teeth 21-22 (dotted oval), a talon cusp positioned vestibular 
and palatal (arow) towards them, impacted lateral incisor 22 (oval). 
 
 After the CBCT examination, it is proved that there is a fusion (fused teeth) of  
21-22 at the level of their crowns. The presumed  mesiodens is actually a talon cusp 
and palatal from this collection is located an impacted, with normal shape and size, 
upper left lateral incisor (Fig. 6). 
 
 Discussion: OPG images provide approximate localization in medio-distal 
and vertical direction, but does not include information about tooth morphology. In the 
presented patients, the localization and morphology of the impacted teeth is 
established with maximum accuracy only on the 3D examination. It also enables the 
correct differential diagnosis between true hyperodontia and geminated teeth, as well 
as between mesiodens and talon cusp – phenomena similar in clinical and 
radiographic appearance, but requiring different treatment approaches. 
 In the first patient, relying only on the clinical assessment and the two-
dimensional image from the OPG, extraction of the "spike tooth" could be undertaken, 
which would compromise the normal (not supernumerary) upper right lateral and the 
consequences would be unfavorable for restoring the integrity of the dentition. The 
CBCT analysis provided an accurate assessment of abnormal tooth morphology in the 
frontal segment. 
 With the second patient, orthognathic surgery was discussed in order to close 
the open occlusion, which implies using the area of the first molars as the main support 
unit. Exactly there would occur root resorption, when moving the upper first molar, due 
to the dens in dente in this area. The precision of the diagnostic capabilities of the 
CBCT technique provided an accurate assessment of this critical area. 
 In the case of the third patient, as a result of the disturbed aesthetics of the 
frontal region, the parents wanted a quick solution and removal of the "bulges" on the 
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frontal teeth. An adequate diagnosis of the accumulated morphological dental 
deviations was necessary in order to make a decision and build a strategy for the 
development and shaping of the dentition. 
 CBCT images enable precision in the analysis of each individual problem. 
With these three-dimensional images, the tooth morphology, the stage of root 
development, the interrelationships with the neighboring bone and tooth structures can 
be followed in detail, which provides the basis for properly planned treatments. Thanks 
to the CBCT sections, the surgical approach for the extraction of the supernumerary 
teeth is also planned according to the apical papilla and anatomical structures. 
 Conclusion: The use of CBCT is associated with minimally higher radiation 
dose values compared to OPG, but it does not require x-rays in other planes. Its 
informativeness in some of the clinical cases significantly changes the diagnosis and 
the initial treatment plan. 
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