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Abstract

Dens invaginatus is a common malformation of maxillary lateral incisors with varying
anatomical features that impose challenges to diagnosis and treatment. It is considered
a real clinical entity which, even if the tooth is clinically healthy, it can cause pulpal dam-
ages that can progress silently and lead to necrosis and its complications. The aim of this
article is to expose a clinical case of patient with two types of dental invaginations; | and Il
incidentally discovered during a routine radiological examination, affecting the two perma-
nent maxillary lateral incisors which are clinically healthy, and which required endodontic
treatment following pulpal damages. The focus will be on the description of the clinical and
radiological characteristics of this abnormality, the difficulties and the strategies employed

to manage this clinical condition.
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Introduction

The invaginated tooth (dens invaginatus, dens in dente),
a term introduced in 1953 by “Von Hallet,” is a dental devel-
opmental anomaly or dysmorphogenesis first described by a
dentist named “Socrates” in 1856 [1,2]. It results from a par-
tial invagination of variable depth of the enamel organ during
tooth development [1]. This malformation leads to external
modifications of dental anatomy, creating areas that are dif-
ficult to access for hygiene practices and become prime sites
for bacterial stagnation, the development of carious lesions,
and pulp involvement that can silently progress to necrosis and
its complications, necessitating endodontic treatment [1]. The
internal structural variations inherent in this dental disorder
further complicate conventional endodontic treatment, a situa-
tion that has led to the development of new therapeutic proce-
dures for treating these teeth [3]. In this context, we present a
clinical case of two types of dens invaginatus, | and Il, affecting

both maxillary permanent lateral incisors, which were clinically
healthy but required endodontic treatment due to pulpal dis-
eases caused by this rare anomaly. Emphasis will be placed on
the diagnostic and endodontic treatment challenges associated
with these dens in dente.

Clinical case

A 67-year-old patient with acute renal insufficiency, gastric
ulcer, and Sjogren’s syndrome was referred to the Department
of Dentistry at CHU Sahloul, Sousse, Tunisia, for a biopsy of the
accessory salivary glands. The panoramic radiograph (Figure 1)
revealed radiopaque enamel-like structures located at the cer-
vical third of the crowns of right maxillary lateral incisor [12]
and left maxillary lateral incisor [22], suggesting a dental mal-
formation. Additionally, a radiolucent periapical image related
to the root of tooth 12 was observed. This prompted us to fur-
ther investigate our clinical examination.
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Figure 1: Panoramic radiograph.

In blue: Enamel-like opacities located at the cervical third of the
crowns of tooth (12) and (22), suspecting dental invagination. In
Red: Radiolucent periapical image associated with tooth (12), in-
dicative of chronic apical periodontitis.

On a frontal view, the examination revealed an oval shape
of the crowns of both maxillary lateral incisors, discoloration of
tooth 12 concealed by moderate fluorosis, and the absence of
carious lesions (Figure 2a). On a palatal view, an enlarged cingu-
lum in the form of a tubercle and an accentuated cingulum pit
suggested dental invagination (Figure 2b and 2c).

n

Figure 2: Clinical examination.

a) Frontal View: Teeth exhibit moderate fluorosis, both later-
al incisors have an oval shape with no carious lesions, and there
is discoloration of tooth (12). b) Palatal View of Tooth (12): Pro-
nounced cingulum with an accentuated cingulum pit in the form
of a tubercle. c) Palatal View of Tooth (22): Pronounced cingulum
with an accentuated cingulum pit in the form of a tubercle.

Even in the absence of subjective symptoms, a pulp sensitiv-
ity test was conducted, yielding a negative response on tooth
12, indicating pulp necrosis, and a delayed positive response on
tooth 22, suggesting chronic pulpitis. To confirm the diagnosis
of dens invaginatus, determine its type, and localize it, retro-
alveolar radiographs were necessary. Regarding tooth 12 (Fig-

ure 3a), the invagination presents as an irregular radiopaque
outline confined to the cervical third of the tooth crown, not
extending beyond the enamel-cementum junction. According
to ‘OEHLERS’ classification, this corresponds to dens in dente
Type |. The presence of a radiolucent periapical image attached
to the tooth’s apex confirms the diagnosis of pulp necrosis and
suggests chronic apical periodontitis. As for tooth 22, it exhibits
dens in dente Type Il characterized by a round and irregularly
contoured radiopaque image starting from the cervical third of
the tooth crown and extending beyond the enamel-cementum
junction, completely obscuring the pulp chamber (Figure 3b).”

Figure 3: Radiological examination of both maxillary lateral inci-
sors.

a) Periapical Radiograph of Tooth (12):

- In blue: Type | dental invagination having appearance of
an irregular radio-opaque band confined to the cervical third of
the tooth’s crown, not extending beyond the enamel-cementum
junction.

- In black: Wide root canal.

- In red: Radiolucent periapical image suggestive of chron-
ic apical periodontitis.

b) Periapical Radiograph of Tooth (22):

- In blue: Type Il dental invagination having appearance
of a rounded, irregularly contoured radio-opaque image starting
from the cervical third of the tooth’s crown and extending beyond
the enamel-cementum junction, completely masking the cameral

pulp.

- In black: Narrowed canal lumen.

Our management took into account the pulpal involvement
and the type of dens invaginatus. Endodontic treatment was in-
dicated for both lateral incisors. For tooth 12, as the structural
defect was minimal, the invagination was incorporated into
the access cavity and removed during conventional drilling. No
bleeding was observed during this procedure, confirming the
diagnosis of pulp necrosis (Figure 4a). Once the invagination
was removed, canal shaping and cleaning was performed with
2.5% sodium hypochlorite endodontic irrigation, determina-
tion of working length (Figure 4b), and a temporary medicated
dressing with calcium hydroxide was placed to promote canal
disinfection. After two weeks, canal filling was performed us-
ing lateral condensation technique (Figure 4c), and finally, the
tooth was coronally restored with composite resin.
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Figure 4: Stages of Endodontic Treatment for Tooth [12].

a) Access cavity after removal of dental invagination and canal
preparation. b) Radiograph to determine Working length = 23.5
mm. c) Post-operative radiograph after final canal obturation and
coronal restoration of the tooth.

Figure 5: Schematic Representation of Stages of Type Il Dental In-
vagination removal on Tooth (22) in a Vestibulo-Palatal Section.

[a]: Initial state: Schematic representation of Type Il invagina-
tion.

[b]:  Beginning of access cavity preparation by removing the
coronal portion of dental invagination up to the enamel-
cementum junction using a round-tipped diamond cylindro-
conical bur, directed towards the pulp horn.

[c]:  Removal of the remaining dental invagination beyond the
enamel-cementum junction using a Gates drill #4 in the di-
rection of the root canal, along an axis parallel to the coro-
noradicular axis of the tooth.

[d]: Schematic representation of the final access cavity.

Figure 6: Stages of Tooth (22)’endodontic Treatment.

a) Access cavity after removal of dental invagination and canal
preparation.

b) Radiograph to determine Working length = 24 mm.

c) Post-operative radiograph after final canal obturation and
coronal restoration of the tooth.

For tooth 22, where the invagination was deeper, access-
ing the root canal posed a challenge during treatment. This
required a modification in the preparation technique, using a
rounded diamond-tipped cylindro-conical bur and a Gates drill
#4 to completely remove the hard tissue of the invagination
beyond the enamel-cementum junction while ensuring that
we stayed within the coronoradicular axis of the tooth (Figure
5). Minimal bleeding was detected during this procedure, con-
firming the diagnosis of chronic pulpitis. Subsequently, canal
instrumentation was performed associated with 2.5% sodium
hypochlorite endodontic irrigation (Figure 6a), determination
of working length (Figure 6b), and canal filling using the same
technique (Figure 6c¢).

To restore the loss of dental substance caused by drilling in
the cervical area (Figure 7), a dental substitute (Biodentine) was
placed. This is a bioactive material with compressive strength
similar to dentin, which helps reinforce this fragile area and pre-
vent long-term tooth fracture. The treatment was completed
with a coronal sealing restoration using composite resin.
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Figure 7: Schematic Representation of Tooth (22) occlusal View.

[a]: Access cavity before the removal of dental invagination,
which obstructs access to root canal.

[b]: Access cavity after the removal of dental invagination, pro-
viding access to the entire canal system but leaving a significant
loss of dental substance.

Discussion

Dens invaginatus is not a rare clinical finding; it is more com-
mon than other developmental anomalies. Its incidence is esti-
mated to be around 2 to 3% [1]. The most commonly affected
teeth are the maxillary lateral incisors, and bilateral occurrence
occurs in 43% of cases [5], as in our case. Several classifications
have been proposed to describe this anomaly, but the “OE-
HLERS” classification (1957) has gained prominence due to its
simplicity and ease of application. The author categorizes invag-
inations based on radiographic examination into three classes
according to their extent from the crown to the root.

Using this classification, the prevalence of dens in dente is
79% for Type |, as tooth 12 in our case, 15% for Type Il, as tooth
22, and 5% for Type lll. In his studies, “OEHLERS” relied on two-
dimensional radiographic imaging, as in our case, which could
underestimate the extent and complexity of the invagination
[4] ; two crucial parameters for diagnosis and treatment plan-
ning. In addition to the clinical examination, which can reveal di-
lated crown morphology, peg-shaped form [5], or, as described
in our case, a tubercle shape with a deep cingulum, radiological
examination plays a significant role; it determines the type and
extent of the invagination, the periapical condition, and poten-

tial connections with the pulp and periodontium [1]. Nowadays,
new imaging modalities such as CBCT, in contrast to two-dimen-
sional radiography, allow visualization of three-dimensional
morphology of the anomaly and provide essential details such
as the exact site of emergence and extension of the invagina-
tion, its depth, and whether it is associated with apical pathol-
ogy [6], all with a lower radiation dose, high-resolution images,
and time savings [7,8]. Nevertheless, its use remains limited to
complex cases. Since the canal system in teeth affected by Type
| invagination is relatively simple, the use of CBCT has not been
reported to date, and only four studies have been reported in
cases of Type Il dental invagination [7,3].

The morphological alterations associated with this anomaly
can lead to pulp involvement. This was explained by ‘Kramer;
who observed that a thin layer of dentin at the base of the in-
vagination was not protected by enamel and was exposed to
the oral environment, providing a direct pathway into the pulp
through the invaginated dentin, potentially allowing bacteria to
enter. This supports the concept that even if dens invaginatus
may appear small, not communicating with the pulp, and free
from caries, it can still lead to pulp necrosis [9].

Pulpal involvement in these cases is sometimes misdiag-
nosed. ‘Domenico Ricucci and colleagues’ describe a challeng-
ing diagnosis situation where the patient complained about
pain associated with clinically healthy tooth. After extraction
and histological examination Type Il dens in dente was discov-
ered, and it is believed to be the cause of pulp necrosis [10]. In
our case, the pulp condition of both incisors was assessed using
cold test with ethyl chloride and confirmed in-situ while root
canal treatment. According to studies, the use of laser Doppler
improves the diagnosis accuracy of invaginated teeth. It is a
non-invasive, objective, and painless test, but it has limitations
such as equipment cost, interference from noise, and move-
ment near or within the device itself [11].

The establishment of a precise pulp diagnosis is essential for
treatment plan, which in turn presents challenges due to the
internal morphological changes associated with the invagina-
tion. Indeed, when endodontic treatment is required, the che-
momechanical cleaning and filling of these malformations and
the canal system may necessitate various techniques with spe-
cificinstruments [1,12]. It is advisable to begin by removing the
invagination, creating an accessible canal for thorough disinfec-
tion and three-dimensional sealing obturation [1].

In the past, ‘Lindner and al. believed that the removal of
this anatomical obstacle was impossible; however, ‘Girsch &
McClammy’ concluded that technological progress has made
this therapy possible [13]. In our case, the elimination of Type |
invagination on tooth 12 was straightforward using a tungsten
carbide cylindrical bur during the access cavity preparation.
However, Type Il invagination on tooth 22 required a diamond-
tipped cylindro-conical bur and a Gates drill #4 capable of pen-
etrating beyond the enamel-cementum junction. According to
some studies, the ideal approach would involve the use of a
long-necked round bur [14]. Additionally, the use of ultrasonic
inserts appears to be the ideal instrument in managing these
cases [12]. Indeed, the removal of such an entity by ultrasonics
is a technique sensitive to the size, location, and accessibility of
this structure [15]. Furthermore, the use of an endodontic mi-
croscope increases the success rate of the treatment [15].

Locating the canal system in invaginated teeth is a challeng-
ing during endodontic treatment, and the risks of weakening
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the tooth and causing perforations or fractures are not to be
overlooked. Therefore, it is essential to consider a procedure
capable of locating the access cavity and the canal while pre-
serving maximum dental substance [14,16]. Conventionally, a
radiographic examination can be performed to assess the prep-
aration axis and the removal of the invagination [12,13,15].
However, ‘Macho and al.” proposed a technique using guided
implant placement software and splint guides manufactured
using stereolithography, but this method can be inaccurate at
times, costly, and time-consuming [3,17].

Once the invagination has been removed, conventional
endodontic treatment is performed. Sodium hypochlorite end-
odontic irrigation is essential, and its activation through ultra-
sonics significantly improves the disinfection of the complex
canal system in invaginated teeth [1]. For canal obturation,
thermoplastic techniques and the use of bioceramic cements
are more recommended [1,7].

Conclusion

Dens invaginatus is a clinically significant dental develop-
mental anomaly due to potential pulp involvement and the de-
velopment of necrosis. Historically, non-surgical treatment of
the root canal in these teeth was considered unrealistic. How-
ever, modern endodontics, with the advent of new diagnostic
and preparation techniques using specific tools, has overcome
the challenges associated with the complex internal anatomy of
invaginated teeth and has allowed their successful treatment.
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