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Abstract

Dens invaginatus occurs as a result of invagination of the enamel organ. These cases may present difficulties
with respect to its diagnosis and treatment because of canal morphology. It frequently leads to caries, pulpal, and
periodontal involvement with necrosis and loss of attachment. The knowledge of classification and anatomical
variations of teeth with dens invaginatus are of utmost importance for correct treatment. This paper presents two
cases of dens invaginatus and its treatment depending on the patient symptoms either by prophylactic sealing or
root canal treatment.
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Introduction
Dens invaginatus is a developmental anomaly resulting from the

invaginations of the enamel organ into the dental papilla during the
soft tissue stage of development. As the hard tissues are formed, the
invaginated enamel organ produces a small tooth within the future
pulp chamber. Dens invagination in a human tooth was first described
by a dentist named Socrates [1]. The term “dens invaginatus” appears
to be most appropriate, as it reflects the invagination of the outer
portion (enamel) into the inner portion (dentin) with the formation of
a pocket or dead space, which generally occurs before crown
calcification [2,3].

Figure 1: Oehler’s classification of dens invaginatus.

Although the permanent maxillary lateral incisor is the most
commonly involved tooth, it may occur in primary teeth as well as in
the maxillary and mandibular arches [4]. In most cases, it appears to
simply represent an accentuation in the development of a lingual pit
[5]. The reported prevalence of adult teeth affected with dens
invaginatus is between 0.3% and 10% with the problem observed in

0.25% to 26.1% of individuals examined [6]. The etiology of dens
invaginatus is still unclear. Kronfeld suggested that dens invaginatus is
caused by a focal failure growth of the internal enamel epithelium
[7]. Oehlers suggested that the distortion of the enamel organ occurs
during tooth development [8]. Other theories are infection, trauma
and genetics as possible contributing factors [9,10]. The system
described by Oehler’s appears to be most widely used to classify dens
invaginatus on the basis of the radiographic appearance (Figure
1) possibly because of its simple nomenclature (Table 1).

Type Description

1 An enamel-lined cavity confined to the crown and not extending
beyond the cementoenamel junction

2 An enamel-lined cavity extending into the root beyond the
cementoenamel junction ending in a blind sac; there may/may not be
communication with pulp

3 An invagination extending beyond the cementoenamel junction
perforating laterally (type 3a) or apically (type 3b) at a foramen;
usually, there is no communication with the pulp, sometimes it may be
completely lined by enamel, and sometimes cementum will be found
lining the invagination

Table 1: Oehler’s classification of dens invaginatus [8,25].

Case Reports

Case report-1
A 10-year-old girl reported with a chief complaint of sensitivity to

cold in relation to upper front teeth since 1 week. The patient was in
good general health. Extra-oral examination revealed no significant
findings. Intra-oral examination revealed deep anatomic pits on
palatal surface of maxillary central and lateral incisors (Figure 2). The
teeth were non tender on vertical percussion and responded normal to
thermal and electric stimuli. The periapical radiograph revealed Dens
Invaginatus type II with respect to maxillary lateral incisors and Dens
Invaginatus type I with respect to maxillary central incisors (Figure 3).
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Figure 2: Palatal surface of maxillary central and lateral incisors
(arrows) showing deep pits.

Figure 3: Periapical view of Dens Invaginatus in maxillary incisors.

Figure 4: Orthopantamograph showing dens invaginatus in
maxillary incisors and taurodontism in permanent molars.

Orthopantomograph examination confirmed the presence of dens
invaginatus in maxillary central incisors. On careful observation we
noticed presence of taurodontism affecting the permanent both
maxillary and mandibular incisors (Figure 4). Prophylactic sealing of
all four invaginations was done using flowable composite (Filtek™

Supreme Ultra; 3M ESPE) (Figure 5). The patient remained
asymptomatic when she reported 1 week after treatment and continues
to be under follow up.

Figure 5: Prophylactic sealing of the invaginations in maxillary
incisors (arrows).

Case report-2

Figure 6: Radiograph showing dens invaginatus in maxillary left
central incisor.

A 12-year-old boy reported with a chief complaint of pain with
respect to upper left front tooth since 3 days. The patient’s general
health was good. No significant extraoral findings were seen. Intra-oral
examination revealed maxillary left central incisor with deep anatomic
pit on palatal surface. The tooth was tender on vertical percussion and
did not respond to thermal and electric stimuli. The periapical
radiograph revealed type I Dens Invaginatus and periapical pathology
with respect to maxillary left central incisor (Figure 6). Single-visit
endodontics was performed for the involved tooth (Figure 7). The
tooth was intact and functional inside the oral cavity when patient
came for recall visit after 1 month and is still under follow up.
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Figure 7: Post obturative radiograph of maxillary left central
incisor.

Discussion
In most cases, a dens invaginatus is noticed by chance on the

radiograph. Clinically important hints maybe, unusual crown
morphology (‘dilated,’ ‘peg-shaped,’ ‘barrel-shaped’) or a deep
foramen coecum but affected teeth may also show no clinical signs of
malformation. As pulpal involvement of teeth with coronal
invaginations may occur a shortly after tooth eruption, an early
diagnosis is essential to instigate preventive treatment [11]. The
invagination allows entry of irritants into an area, which is separated
from pulpal tissue by only a thin layer of enamel and dentin and
presents a predisposition for the development of dental caries. In some
cases, the enamel lining is incomplete. Channels may also exist
between the invagination and the pulp [12,13]. Therefore, pulp
necrosis often occurs rather early, within a few years of eruption,
sometimes even before root end closure [14,15] Other reported
sequelae of undiagnosed and untreated coronal invaginations include
abscess formation, retention of neighbouring teeth, displacement of
teeth, cysts and internal resorption [16].

The treatments options include; prophylactic or preventive sealing
of the invagination, [17,18] root canal treatment, [19] endodontic
apical surgery, [20,21] intentional replantation [22], and extraction
[23]. Some authors say there is association between talon cusp and
dens invaginatus [18,20]. Nagaveni et al. [18] reported an interesting
case showing the occurrence of three unusual anomalies within the
same tooth of an Indian patient. These anomalies are talon cusp, dens
invaginatus and short root in the lower permanent central incisor
which is not reported previously. The literature shows isolated cases or
prevalence of taurodontism affecting the permanent molars [24]. In
the present report there was concomitant occurrence of dens
invaginatus and tarudontism affecting the permanent molars was
evident in case 1. In the first case, prophylactic sealing of the
invagination was done for all four anterior teeth. In second case, root
canal treatment was done for the symptomatic tooth.

Conclusion
The thorough knowledge of classification and anatomic variations

of teeth with dens invaginatus is important for its early detection and
management.
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