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Radicular dens invaginatus in a mandibular premolar:
cone-beam computed tomography findings of a rare anomaly

Frederico Sampaio Neves • Andréa dos Anjos Pontual •
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Abstract Dens invaginatus is a rare developmental

anomaly and its etiology remains controversial. Radicular

dens invaginatus is an unusual dental anomaly. The aims of

this paper are to report the radiographic and tomographic

findings of a case of radicular dens invaginatus and to

discuss the relevant features associated with this dental

anomaly. A 16-year-old female was referred to a private

oral radiology clinic for orthodontic evaluation. Radio-

graphically, a morphological alteration to the root portion

of the right mandibular first premolar and the presence of a

discrete radiolucent periapical lesion were observed. The

diagnosis was only elucidated after cone-beam computed

tomography (CBCT). The CBCT images revealed

enlargement of the root, and a dilated invagination with

limited enamel that had its open site along the lateral

portion of the root without evidence of buccal and lingual

expansion. The diagnosis of radicular dens invaginatus was

then established.
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Introduction

Dens invaginatus (DI), also known as dens in dente, den-

toid in dente, dilated gestant odontome, and dilated com-

posite odontome, is a rare developmental anomaly, and its

etiology remains controversial. Several theories have been

proposed, including alterations in tissue pressure, trauma,

infection, or local discrepancy in cellular hyperplasia [1].

Coronal and radicular varieties can be associated with

DI. The basic difference between these two varieties lies in

the site of origin of the invagination process, which con-

stitutes the essential part of the anomaly. In the coronal

variety, the developmental anomaly results from a deep-

ening or invagination of the enamel organ into the inter-

dental papilla prior to calcification of the dental tissues [2].

The invagination process of the radicular variety results

from enfolding of Hertwig’s sheath and thus has its origin

within the root after crown development has been com-

pleted [3].

Most of the available data for this pathology come from

case reports and the information remains limited, which

makes it important to report further information for delin-

eation of the profile of the condition. Thus, the aims of this

article are to report the radiographic and tomographic

findings of a case of radicular DI and to discuss the relevant

features associated with this dental anomaly.
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Case report

A 16-year-old female was referred to an oral radiology

clinic to undergo imaging examinations for orthodontic

treatment planning. Panoramic radiography revealed a

morphologic alteration in the radicular portion of the right

mandibular first premolar and the presence of a discrete

periapical radiolucent lesion (Fig. 1). Periapical radiogra-

phy revealed a normal crown with a radicular malformation

extending from the cervical third to the apex, with probable

involvement of the pulp chamber and root canals, beyond

the presence of a diffuse periapical lesion (Fig. 2).

To clarify and establish a conclusive diagnosis, the

patient was examined using a Classic i-CAT CBCT unit

(Imaging Sciences International Inc., Hatfield, PA, USA)

operating at 120 kVp and 8 mA, with a voxel size of

0.25 mm and a field of view of 8 cm. In the slice parallel to

the dental arch, it was possible to visualize a radicular

malformation with heterogeneous density (similar to

enamel, dentin, and pulp) inside, with an evident commu-

nication between the invagination and the root surface

(Fig. 3). The crown had a normal aspect and did not exhibit

any cortical expansion. A periapical radiolucent lesion was

observed in the apical third of the tooth with a slight

extension to the buccal side, without root resorption of the

tooth (Fig. 3). On the basis of these findings, a diagnosis of

radicular DI was obtained.

Discussion

Two distinct types of radicular DI were described by Oehlers

[3]. The first type involves an axial enfolding of the wall of a

root, indicating an incomplete attempt at root bifurcation.

This type does not change its clinical characteristics common

to the other forms of DI, and it has been suggested that it

should be classified as a variation of the root morphology.

The second type is a true DI, which presents as an enamel-

lined invagination within the root originating at an opening

on the root. On the basis of the CBCT findings, the present

case was the second form of root invagination described by

Oehlers [3] and, according to this author, this is the only type

for which the term ‘‘radicular DI’’ is appropriate.

A PubMed search was conducted (including articles

published in the English literature; Table 1) to review the

literature for case reports of radicular DI. The search used

the keywords ‘‘radicular DI’’, ‘‘radicular dilated composite

odontome’’, ‘‘radicular gestant odontome’’, and ‘‘radicular

dens in dente’’. In all the selected articles, the character-

istics of radicular DI were confirmed. Five previous cases

of radicular DI have been described. However, it is noted

that only our case involved the use of CBCT to define the

diagnosis.

According to Payne and Craig [6], radicular DI is nor-

mally expected to show evidence of a communication

Fig. 1 Panoramic radiography

showing a morphologic

alteration in the radicular

portion of the right mandibular

first premolar

Fig. 2 Periapical radiography showing a normal crown with a

radicular malformation extending from the cervical third to the apex
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between the invagination and the root surface, owing to the

proliferation and ingrowth of Hertwig’s sheath into the

dental papilla. In the slice parallel to the dental arch of

CBCT, this communication was easily visualized.

Some clinical cases have been related to a combination

between DI and other dental anomalies, such as short roots,

microdontia, taurodontism, obliterated pulp chambers [8],

gemination, supernumerary teeth, and dentinogenesis im-

perfecta [9]. However, no such associations were observed

in the present case.

Clinically, several pulpal (sensitivity to percussion and

necrosis) and periodontal (presence of a periodontal

pocket) alterations as well as dental mobility and the

presence of a sinus track can be associated with DI.

Radiographically, it can be observed that radicular DI

shows an uncommon morphology of the root, as well as

the presence of a periapical lesion (Table 1), and an

increasing size of the pulpal chamber and root canal

finishing with two apexes [10]. In conventional radiog-

raphies, it is not always possible to determine the rela-

tionship between the invaginated portion of the tooth and

the chamber and/or root canals with high precision. In the

present case, three-dimensional CBCT images made it

possible to observe the communication between the pulpal

and periodontal spaces, resulting in a large and diffuse

periapical lesion.

Fig. 3 A slice parallel to the dental arch of CBCT showing a radicular malformation with heterogeneous density inside and evident

communication between the invagination and the root surface (black arrow). A large periapical lesion can also be seen (white arrow)

Table 1 Case reports of radicular DI

References Case number Teeth Imaging modality Presence of periapical lesion

Oehlers [3] 1 22 Periapical radiography Yes

Bhatt and Dholakia [5] 2 34 Periapical radiography Yes

Soames and Kuyebi [6] 3 12 Not available Yes

Payne and Craig [4] 4 38 Periapical radiography Yes

Pandey and Pandey [7] 5 14 Periapical radiography Not available

Neves et al. (present case) 6 44 CBCT, periapical and panoramic radiography Yes
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Teeth with an invagination are more susceptible to

carious lesions as a consequence of the pulpal topography,

which serves as a retention material, as well as structural

defects in these areas where the enamel is badly formed or

absent. Numerous thin canals allow communication with

the pulp, making it possible for microorganisms and their

products to reach the pulp, thereby leading to pulpal

infection and necrosis [1, 2]. Consequently, microscopic

examination of decalcified sections is performed to confirm

that radicular DI has a communication with the oral cavity,

without communication with the occlusal enamel, thus

allowing irritants and microorganisms to enter directly into

the pulpal cavity, including the area that is separated from

the pulpal tissue by a thin enamel layer and dentine. This

condition commonly leads to necrosis of the adjacent

pulpal tissue and to the development of periapical lesions

soon after the tooth eruption [5, 6]. We believe that this

was a possible cause of the periapical lesion in the present

case.

According to Pandey and Pandey [7], endodontic treat-

ment of radicular DI is not indicated because the amount of

disturbing force exerted by a tooth of this size on the

supporting structures disturbs the normal anatomy.

Extraction of the tooth is one of the most suitable

modalities.

Cone-beam computed tomography is a useful tool for

the management of complex endodontic problems, because

it enables us to acquire three-dimensional information on

the morphology of root canals, teeth, and surrounding tis-

sues under lower radiation exposure compared with mul-

tidetector computed tomography [11]. In the diagnosis of

DI, this imaging modality provides many benefits, such as

a sharp, focused, and three-dimensional view of the

invagination, and also allows the visualization of different

tissues and canals in the root.

Conclusions

Such cases always pose a challenge to clinicians regarding

the diagnosis as well as the treatment. Owing to the intrinsic

limitations of conventional radiographies, they cannot reveal

the detailed characteristics of DI, such as the type and extent.

In our case, CBCT was fundamental to the final diagnosis.
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