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ABSTRACT
Dens Invaginatus is a rare developmental anomaly that occurs
due to invagination of enamel organ. Due to its complex
anatomy, it often leads to early involvement of the pulp. Its
aberrant anatomy poses a challenge to the dentists in cleaning
and shaping of the root canal and subsequent obturation.
Knowledge of root canal morphology and its anomalies are
important for the success of endodontic treatment. Advanced
imaging techniques like Cone Beam Computed Tomography
offer the advantage of detailed 3D imaging and are helpful
in treatment planning compared to conventional radiographs.
This article presents a case report on endodontic management
of Type II Dens invaginatus.
Keywords: Dens in dente, tooth anomalies, developmental
anomalies, CBCT.
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INTRODUCTION
Complexities in root canal anatomy pose a challenge to the
clinician in diagnosis and treatment. Dens invaginatus (DI),
also known as Dens in dente, invaginated odontoma or dilated
composite odontoma is a rare developmental anomaly resulting
from deepening or invagination of the enamel organ into the
dental papilla prior to calcification of the dental tissues.1 It
was first described as “a tooth within a tooth” by Salter in
1855 and was first described by Socrates in human tooth in
1856.2

The prevalence of Dens invaginatus ranges from 0.04 to 10%.
The permanent dentition is more commonly affected than
the deciduous dentition.3 The teeth most affected are the
maxillary lateral incisors (prevalence of 0.25–5.1%),
frequently bilateral (43%), followed by central incisors,
canines, premolars, and molars. Both maxillary and mandibular
teeth are affected but mandibular occurrence of this anomaly
is rare.4
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Different classifications have been given by authors. The
most common classification proposed by Oehler,5 classifies
DI into three categories according to the communication with
periapical tissues and the depth of penetration. Type I is
enamel-lined minor invagination occurring within the crown
without extending beyond the cemento-enamel junction. Type
II is enamel-lined invagination extending into the root beyond
the cemento-enamel junction, remaining as a blind sac. Type
III is invagination penetrating through the root to form an
additional apical or lateral foramen.3,5

Dens Invaginatus is often missed during diagnosis and
sometimes detected by chance on radiographs. The
invagination is vulnerable to caries, which may lead to pulpal
complications.6 Once the pulp is involved, root canal
treatment is required and is a challenge to the dentists.
Therefore, early diagnosis is important so that the tooth can
be restored before it progresses to infect the pulp.
This article presents a case of Type II DI with pulpal
involvement where endodontic management was done.
CASE REPORT
A 23 years old girl reported to the Department of Conservative
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Dentistry and Endodontics with the chief complaint of pain
in the right upper lateral incisor for the past 1 month. On
clinical examination, the right maxillary permanent lateral
incisor (12) was tender on percussion. There was
discoloration in the developmental groove where the cusp
blends with the sloping of the lingual tooth surface. The tooth
showed no response to electric and thermal pulp testing. Past
Medical history and dental history were insignificant. Intra
oral periapical radiograph and Cone Beam Computed
Tomography (CBCT) imaging were advised to the patient.
Radiographic report showed a radiopaque structure within
the crown of 12, crossing the cemento-enamel junction and
extending upto the middle third of the tooth. Widening of
periodontal ligament was noticed (Figure1). CBCT showed
increased radiodensity similar to enamel within the canal wall
in the palatal aspect due to the presence of type II DI which
terminated in the middle third of the root canal (Figure 2). It
revealed two pulpal areas, one central invaginated structure
and a larger pulp space surrounding the central structure on
all sides within the root canal (Figure 3). A single canal,
approximately 5.4 mm going beyond the DI was seen.

Figure 1 Pre-operative Radiograph

Figure 2 Pre-operative CBCT Image

Figure 3 CBCT image showing central anomalous structure
surrounded by pulp

A diagnosis of chronic apical periodontitis was made based
on the above findings. Root canal treatment followed by post
endodontic restoration was planned. The clinical condition
was explained and treatment consent was taken from the
patient.
Local anaesthesia was administered. Rubber dam isolation
and access opening was done. Working length determination
was done using Apex locator (Root ZX, J Morita) and
confirmed radiographically to be 20mm. (Figure 4).

 Figure 4 Working length determination radiographs

Complete removal of the central-anomalous structure was
done to allow total removal of pulp tissue and create space
for debridement and subsequent obturation of the root canal.1

25mm K-files were used to prepare the canals. Apical
preparation was done till size 55. The canal was prepared by
step back technique till size 80. Copious irrigation was done
using 3% sodium hypochlorite, saline and 17% EDTA. The
prepared canal was dried with absorbent paper points. Canal
was obturated by vertical condensation using
thermoplasticised gutta percha. Post endodontic restoration
was done using composite resin. Tooth remained
asymptomatic after a follow up of 3 months and 6 months
(Figure 5 and 6).
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Figure 5 Post-operative radiograph

Figure 6 Three months follow-up radiograph

DISCUSSION
Several theories have been proposed to explain the etiology
of dens invaginatus but it still remains controversial and
unclear.6

In 1934, Kronfeld suggested that DI resulted from focal
failure of growth of internal enamel epithelium while the
surrounding normal epithelium continued to proliferate and
engulf the static area.7

Rushton, in 1937, proposed that the invagination is a result
of aggressive and rapid proliferation of a part of internal
enamel epithelium invading the dental papilla.8

Atkinson, in 1943, suggested that DI resulted from external
forces exerting an effect on the tooth germ during
development.9

Oehlers (1957) suggested that distortion of the enamel organ
during tooth development and subsequent protrusion of a
part of the enamel organ leads to the formation of an enamel-
lined channel ending at the cingulum or at the incisal tip.10,11

Genetic factors may play a role in formation of DI.12

Clinical presentation of DI varies considerably. Clinically,
unusual crown morphology like dilated, peg-shaped, barrel-
shaped teeth may be seen. The invagination allows entry of
irritants into the area, which is separated from pulpal tissue
by only a thin layer of enamel and dentine. This leads to
development of dental caries which leads to pulpal
involvement, sometimes even before root end closure. If
untreated, it can lead to abscess formation, cysts, and internal
resorption. There is high risk of perforation of the root canal
walls when preparing access to the invagination.6

CBCT is essential for accurate diagnosis and treatment
planning. They provide clear, detailed, 3D images in multiple
slices, the number and location of canals, allowing a precise
diagnosis of its type, extent, as well as the peri-radicular
area.13

Complete debridement of the infected canal is the key to the
success of endodontic treatment. Thermoplasticised gutta-
percha can be useful for sealing anatomically complicated
pulp spaces.14

CONCLUSION
Lack of knowledge of anatomical variations and anomalies
associated with each tooth and inadequate skills to manage
them can lead to failure of endodontic treatment.
With the limitations of conventional radiographs, it is advisable
to use newer diagnostic modalities like CBCT which are useful
in the interpretation and treatment planning of complex teeth
anomalies.
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