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Abstract

Dens Invaginatus, also known as dens in dente a rare developmental anomaly affecting human dentition. It arises as a result of

invagination into the surface of tooth crown or root before calcification has occurred. Most commonly affected teeth are permanent

maxillary lateral incisors and is usually seen on the palatal aspect. In the present case report it was, rare to be seen on the labial as-

pect of maxillary central incisor. This anomaly may increase the risk of pulp disease and can potentially complicate treatment due to

its aberrant anatomy thus, posing a diagnostic challenge. Radiography plays a vital role in diagnosing such developmental anomaly.

Compared to conventional radiograph Cone Beam Computed Tomography (CBCT) plays an invaluable role in the diagnosis of the ex-

tent dens invaginatus and in appropriate treatment planning. This case report highlights the role of CBCT in the diagnosis of various

types of dens in dente.
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Introduction

Dens Invaginatus is a rare developmental malformation result-
ing from invagination of the enamel organ into the dental papilla
prior to calcification of the dental tissues (Hulsmann 1997) [1].
Many terms have been used to describe this condition such as ‘dens
in dente’, ‘dilated composite odontome’, ‘gestant anomaly’, deep fo-
ramen caecum and tooth inclusion [1,2]. Out of various nomencla-

ture dens invaginatus would appear to be most appropriate as it

reflects the infolding of the outer portion (enamel) into the inner

portion (dentine) with the formation of a pocket or dead space [1].

Several theories have been put forward regarding etiology of

dens invaginatus [3]:

1. Kronfeld (1934) suggested that the invagination results from
a focal failure of growth of the internal enamel epithelium
while the surrounding normal epithelium continues to pro-

liferate and engulfs the static area.

2. Infection was considered to be responsible for the malforma-
tion by Fisher (1936) and Sprawson (1937).
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3. Rushton (1937) proposed that the invagination is a result of
rapid and aggressive proliferation of a part of the internal
enamel epithelium invading the dental papilla. He regarded

this a benign neoplasma of limited growth.

4. Growth pressure of the dental arch results in buckling of the
enamel organ. (Euler 1939, Atkinson 1943).

5. The “twin-theorie” (Bruszt 1950) suggested a fusion of two
tooth germs. Gustafson and Sundberg (1950) discussed
trauma as a causative factor but could not sufficiently ex-
plain why just maxillary lateral incisors were affected and

not central incisors.

6. Schulze (1970) considered dens invaginatus as a deep fold-
ing of the foramen cecum during tooth development which
in some cases even may result in a second apical foramen.
On the other hand, the invagination also may start from the
incisal edge of the tooth generic factors cannot be excluded
(Grahnen 1962, Casamassiomo et al,, 1975., Ireland et al,,
1987, and Hosey and Bedi, 1996) [3,4].

It commonly occurs in maxillary permanent lateral incisors, fol-
lowed by the maxillary central incisors, premolars, canines and less
often in molars. Clinically, dens invaginatus appears in the crown at
palatal side as deep pit which is prone to caries. Majority of cases
have been reported in the literature were Dens invaginatus is on
the palatal surface and only one case has been reported of Dens
Invaginatus on the labial surface by Raut, Ambar W, et al. 2016 [5].
Itis rarely seen in the mandibular teeth and deciduous teeth [3]. In
humans, dens invaginatus was first described by a dentist named
Socrates in 1859.

The reported prevalence of adult teeth affected with dens in-
vaginatus is between 0.3% and 10% with symptoms in 0.25% -
26.1% of individuals [3]. The most popularly known classification
is Oehler’s classification, given in 1957. He described them as coro-
nal invaginations and radicular invaginations and classified them

as:

e Type I: An enamel-lined minor from occurring within the
confines of the crown not extending beyond the cementoe-

namel junction.

¢ Type II: An enamel-lined form which invades the root but
remains confined as a blind sac. It may or may not communi-

cate with the dental pulp.
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e Type IlIA: A form which penetrates through the root and
communicates laterally with the periodontal ligament space
through a pseudo-foramen. There is usually no communica-

tion with the pulp, which lies compressed within the root.

e Type IIIB: A form which penetrates through the root and
perforating at the apical area through a pseudoforamen. The
invagination may be completely lined by enamel, but fre-

quently cementum will be found lining the invagination.

Radicular invaginations are rare and are thought to arise sec-
ondary to a proliferation of Hertwig’s root sheath with the forma-

tion of a strip of enamel that extends along the surface of the root

[6]-

Bhaskar describes two variations of dens invaginatus, coro-
nal type and radicular type. The coronal type is caused by an in-
vagination usually originate from an anomalous infolding of the
enamel organ into the dental papilla. Radicular type results from
an invagination of Hertwig’s epithelial root sheath which results in
accentuation of normal longitudinal root groove. Mandibular first
premolars and second molars are especially prone to develop the
radicular variety. Compared to coronal type in radicular type, pulp-

al necrosis and apical lesions are more commonly associated [3].

The present case reports highlight the rare occurrence of dens
invaginatus on the labial surface of the maxillary central incisor
and role of CBCT in to diagnosing the extent and management of

this developmental anomaly.

Case Report

A 20-year-old male patient reported to the Department of Oral
Medicine and Radiology at a private dental college and hospital
with a chief complaint of abnormal tooth surface in the upper ante-
rior region since childhood and wanted treatment for the same. On
intraoral examination, a complex structure with deep pit was ob-
served on the labial surface of left maxillary central incisor with to-
bacco stains (Figure 1a and 1b) and the tooth responded negatively
to vertical percussion. The patient had a non- contributory family
and medical history. So, based on clinical findings a provisional di-
agnosis of Dens Invaginatus was given. Radiographic investigation
was carried out to diagnose the extent of invagination. On examin-
ing Intraoral periapical radiograph, it showed the presence of pear
shape radiopacity which tapered coronally suggestive of dens in-

vaginatus in relation to left maxillary central incisor (Figure 2). For
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detail radiographic examination Cone Beam Computed Tomogra-
phy Scan of maxillary anterior region was also performed with the
Kodak 9000C 3D Volumetric Tomography (Carestream Health INC.
Rochester, NY USA), with exposure parameters 74Kv, 12mA, 10 sec-
onds with Field of view 5 x 5. Image reconstruction was made by
the Carestream 3D Imaging Software (Atlanta, GA, USA) which re-
vealed a hyperdense mass incisally on the labial surface of 21 with
linear hypodensity about 1.5 mm confined to the crown structure
which was not in continuity with the main root canal. Hyperdensity
noted was similar to enamel of tooth irt 21. Large pulp chamber
with single root canal was observed on CBCT scan (Figure 3a-3f).
Radiographic diagnosis of Oehlers Type I dens invaginatus on la-

bial surface irt 21 was made.

Figure 1a and 1b: Dens Invaginatus on labial surface of 21 with

no anomaly on palatal surface.

Figure 2: Intraoral periapical radiograph irt 11 & 21.
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Figure 3a-3f: CBCT scan showing 3D reconstruction image,
axial, sagittal and coronal plane of Oehlers Type I Dens

Invaginatus on labial surface irt 21.

Discussion

Dens invaginatus is clinically important as the altered anatomy
makes dental caries to easily reach the pulp chamber. Clinically it is
seen as a deep palatal pit and it is difficult to diagnose. Cases that
have been reported in the literature indicate that the condition is
fairly common and that an extremely wide range in degree of varia-
tion can exist. Most of the time it is usually detected with the help
of intraoral periapical radiographs. 2-dimensional radiography
does not provide much detail regarding the extent of invagination,
they just provide 2D view of the complex anatomy. So, Cone Beam
Computed Tomography (CBCT) plays a valuable role in imaging the
extent of invagination and its relationship with the main root canal
of the affected tooth and thereby play a vital role in treatment plan-
ning. Dens Invagination usually occurs bilaterally involving central
and lateral incisors. But in the present case, it was seen on the labi-

al surface of left maxillary central incisor. To best of my knowledge
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there is only one case reported in the literature of labial type dens
invaginatus of maxillary lateral incisor [5]. Microorganisms usually
pass from oral cavity through dens invaginatus into the pulp lead-
ing to abscess formation, cyst development, tooth displacement
and internal resorption if left untreated. Early diagnosis of this
anomaly is crucial as it aids in better prognostic treatment modal-
ity. Pulp vitality test should be performed in suspected cases. If the
results suggest vital and unaffected pulpal tissue, then the teeth
should be restored. Management of dens invaginatus includes pro-
phylactic restoration to conventional endodontic treatment or ex-
traction, depending on the type of invagination, function, esthetics
and morphology of the root canal. Extraction is indicated as a last
choice of treatment in cases of failure of root canal treatment and in

supernumerary teeth associated with dens invaginatus [3,7].

Conclusion

Dens invaginatus is generally underdiagnosed and in most of
cases is detected by chance on radiograph. Only one cases of labial
type of Dens Invaginatus have been reported in the literature so
far [5]. Present case is the second case report of labial type Dens
Invaginatus. Also, Cone Beam Computed Tomography have been
successfully used in early diagnosis and management of this devel-

opmental anomaly.
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