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Dens Invaginatus with Palatal Expansion and Buccal Sinus Tract: A Case Report
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ARTICLEINFO ABSTRACT

Dens in dente are a growth disorder caused by the inversion of the coronary tissue into the pulp chamber before

. mineralization. It can be constrained to the crown or extent the root and influence the periapical area.

Received 09 August 2019 The condition seen in the radiographic image is usually like a tooth within a tooth. Although it happens rarely, it is

Received in revised form 17 September the most frequent malformation detected in human dentition. It can be specially observed in maxillary lateral and

2019 then central incisors. Because of the complexity as well as strange anatomy, the tooth has the potential to reveal
pulp necrosis and open apex, which may bring about some challenges to manage it. Early detection of the

Accepted 21 September 2019 malformation is critical for better handling and makes treatment plans more conservative, like restorative

Auvailable online 30 September 2019 procedures.

We described the management of an uncommon case of type Il dens in dente diagnosed using a cone-beam CT

scan in a maxillary lateral incisor. The patient had a chronic periapical lesion, a buccal sinus tract, and palatal

Article history:

Keywords:

Dens invaginatus
Dens in Dente
lateral incisor
CBCT

expansion, which were healed successfully after treating with non-surgical root canal procedure.

1. Introduction

Dens in dente is a rare human tooth malformation which Ploquet first reported
in 1794 in whale's teeth, while, later a dentist called ‘Socrates’ described it
in 1856 in human dentition.!! This condition seems to happen when the
wrapping of the crown surface occurs before calcification, resulting in
morphology variation during tooth development.”! Before 1918 it was
assumed that this abnormality described as dens in dente was a fusion of two
teeth; however, according to Moral, it only included a single tooth. An
extension which projects from the inner part of the tooth up to the apex is
similar to a reverse tooth. Moreover, Moral also found out that the space
inside the tooth did not form an interior pulp chamber. Still, it was instead a
space that had been previously filled with enamel epithelium. In contrast, the
tooth's real pulp chamber would be indicated through the thin fracture-like
cleft between the exterior and interior dentinal walls. Nowadays this anomaly
is considered as dens invaginatus, tooth inclusion, invaginated odontome,
dilated composite odontome, as well as dilated gestant odontome. At the same
time, various etiologies at a range of the pressure pout on the dental arch due
to the growth, leading to buckling of the enamel organ to infection and trauma,
have been proposed for it.’! This complication can be experienced in
deciduous, permanent, or supernumerary tooth, and a prevalence rate of
0.04% to 10% has been reported.! Also, it appears in males more than
females, with a ratio of 3:1. However, it can probably affect any maxillary or
mandibular teeth. In contrast, its occurrence in the maxillary lateral incisors
is more probable, after which permanent central incisors, premolars, canines,
or molars may be affected.[>5 78

Oehlers® categorized dens invaginatus in three classes considering, how
profound the impact had been and how much connection has taken place with
the periodontal ligament or periapical tissue. In type 1, an enamel-lined cavity
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that is limited to the crown and has not extended outside the cement enamel
junction (CEJ) can be observed. Type 2 represents a hollow space lining by
enamel extension to the root, while the connection with pulp may also be
possible.! Invagination in type 3 occurs as perforating at the root surface,
forming the second apex in the periodontium.!®! Moreover, patients generally
do not know about this malformation, and it is discovered accidentally
through an intraoral periapical radiograph (IOPA) that was taken for any other
indication.

Usually, it looks like a loop-resembling or pear-like deficiency lined by an
opaque radio line having an equivalent mass to the enamel density, which
makes a view of a tooth inside another tooth.® 1 However, histologic
inspection indicates that the dentin under the invagination could remain intact
with no abnormalities, or can include strains of underlying connecting tissue
or even delicate canals connected to the dental pulp, or dentin with a hypo-
mineralized as well as irregular configuration. The composition and density
of the enamel lining the invagination can be variable as well. The invagination
causes accumulation of irritants in space, disconnected from the pulpal tissue
through a narrow substrate of enamel and dentin, and reflects vulnerability for
caries progression.

From a clinical perspective, the affected tooth can appear normal or possess a
bigger mesiodistal size of the cervical third than the incisal third. sometimes
it can appear with a bigger crown and a notable cingulum with a central
foramen or bifid cingulum; in some cases, a conical crown may also be
reported.[lz' 13, 14, 15, 16]

Addressing dens invaginatus is almost always a challenging procedure due to
its complicated anatomy, and selection of the treatment is usually according
to its severity* [17, 18,19, 20, 21, 22, 23]
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Prophylactic treatment would be possible if the problem is diagnosed at early
stages, through which the opening of the crown will be sealed with
restoratives which have preventive effects on the decay of the invagination
and subsequent impacts on the pulp of the major root, particularly in Oehlers
instances of type | as well as type 11,112 14:18.19. 21, 22, 24]

Failure in early identification of this complication can result in invaginated
pulp necrosis and periapical lesion. In such conditions, endodontic treatment
of the invagination and the major canal can be helpful considering the type of
invagination.[t2 14 181

It is assumed that dens in dente are related to several abnormal conditions,
including taurodontism, microdontia, duplication, supernumerary tooth, and
dentinogenesis imperfecta.!®! Association of dental anomalies and syndromes
with DI may present as sensorineural hearing loss syndrome, ! cranial suture
syndromes,?® microdontia,*” and mesiodens.® The following case is an
example of the management of an uncommon case of dens in dente in a
maxillary lateral incisor related to a chronic periapical lesion, buccal sinus
tract, and palatal expansion.

2. Case presentation

A 12-year-old boy was referred to the outpatient department of endodontics,
with the chief complaint of abscess formation in the upper left lateral incisor
for the last 6 months. It was somewhat sensitive to pressure. No contribution
of the family or medical histories could be found. The patient's dental history
revealed that the sinus would heal spontaneously, but reappear in a few days.
The extra-oral inspection did not bring any significant results. Based on
intraoral clinical inspections, the sinus tract was present in the periapical
space of the upper left central incisor (Figure 1a, 1b) with slight inflammation
and the expansion in the palatal side. (Figure 2).

Moreover, the tooth showed sensitivity to vertical as well as horizontal
percussion. No horizontal or vertical mobility could be observed. In addition,
the affected tooth was periodontally healthy. No symptoms could be observed
in the patient, while the necessary test also revealed a negative response to
cold test through the application of Endo-Frost cold spray (Roeko; Coltene
Whaledent, Langenau, Germany). Both the visual v radiographic examination
did not reveal an abnormality on the contralateral tooth. After a complete
examination of the IOPA radiograph, an identical tooth-like structure,
resembling the typical appearance of dens in dente, was found in the root area
close to the CEJ. (Figure 3).

Based on these peculiar clinical and radiological features, a definitive
diagnosis of dens in dente was established. The case was discussed is in the
type 111 category ( Oehler’s classification ). The case was clinically diagnosed
as necrotic pulp with asymptomatic apical periodontitis. A discussion of the
anomaly and its prognosis for the patients has been provided along with the
plan for root canal treatment. For comprehensive identification of the crown-
root morphology, Cone Beam Computerized Tomography (CBCT) was
carried out to confirmation type Il dens invaginatus diagnosis. (Figure 4a,
4b).
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Local anesthesia was performed before the access cavity was prepared using
a long-tapered fissure bur in the center of the palatal surface. Ultimately the
apical foramen could be accessed. Other walls of the tooth configuration were
sound, although it was narrow, and no openings could be observed. Removal
of the necrotic pulp was then carried out, and 5% sodium hypochlorite was
used for irrigation. Two openings were revealed through access preparation,
one related to the central canal, and the other associated with the invagination.

For the rest of progress, the working length (Figure 5) was established and
then instrumentation of the root canal was accomplished using 1SO-size 80
K-file (Dentsply Maillefer, Ballaigues, Switzerland) and ProTaper Universal
Rotary Files (Dentsply Sirona, Ballaigues, Switzerland) and irrigated with
copious 5% sodium hypochlorite (NaOCI) and indirect passive ultrasonic
activation technique (Satelec P5 Newtron ® ultrasonic, Acteon, France) at the
low power with ISO-size 15 K-file for 5 min in two cycles.

‘ E
Then the canals were dried using sterile paper points. Calcium hydroxide was

an intracanal medicament for two weeks (Meta Biomed Co., Ltd., South
Korea). Subsequently Cavit (ESPE, Seefeld, Germany) was applied to fill the

access cavity ( Figure 6) temporarily.

After the two weeks, the tooth did not show any symptoms and was ready for
obturation. Cleaning of the canals was performed using K-file with copious
5% NaOCI solution to flush out the calcium hydroxide in the next
appointment.  Finally, the canals were rinsed with 17%
ethylenediaminetetraacetic acid (EDTA) and subsequently, 2.5% NaOClI, and
dried using sterile paper points. The central canal was obturated using a cold
lateral technique for the apical third. The remaining part of the canal was
refilled with thermoplasticized gutta-percha employing the Obtura 111 MAX
system (Obtura Spartan, Algonquin, IL, USA) and AH26 sealer (Dentsply
Maillefer, USA). The invagination route just obtured by Obtura Il MAX
system. (Figure 7).
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One-month follow-up indicated no symptoms for the tooth, and the patient’s
referral to the department of prosthodontics was recommended for restoration.
Restoration of the coronal part was carried out using composite resin (3M ™
ESPE ™ Filtek ™ Z250XT Universal Restorative). The 12-month post-
treatment  radiograph showed a reduction of the periapical
radiolucency without any clinical symptoms. (Figure 8).
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3. Discussion

Based on observations dens invaginatus usually influences the maxillary
lateral incisors and rarely occurs in the lower jaw. The tooth which has
received treatment in the present study was a maxillary lateral incisor. Dens
invaginatus generally indicates an extraordinary radiographic view. Several
authors have considered dens invaginatus as the most common malformation
in human dentition.?2 %

In dens invaginatus a thin layer of dentin separates the invagination region
from the pulpal tissues. Communication is often observed with the oral cavity,
which can be hypoplastic and may predispose to the entry of irritants and
thereby result in necrosis of the pulp along with infection. Treatment is
classified from preventive sealing or restoration of invagination to non-
surgical root canal therapy, Intentional replantation, or extraction.l*%
Conventional and digital radiography renders 3D anatomical structures two-
dimensionally with inherent distortions in different planes.

According to Oehler's classification, the case was Type Il dens invaginatus,
in which the additional canal is palatal to the central canal.[’! Although the
case had a periapical lesion, since the root was well formed and had an apical
constriction, the non-surgical root canal treatment approach was chosen. The
use of calcium hydroxide reduces bacterial counts and helps the tissues to
recover and heal. Healing of the intraoral sinus is also a positive sign showing
that the treatment was working efficiently.!

Nerwich et al. reported that the derived hydroxyl ions of the calcium
hydroxide intracanal dressing need a few hours to diffuse into the interior root
dentin, a 1-7-day period to extend to the exterior root dentin, and 2—3-week
interval to come to its maximum level.B¥! For teeth with complex anatomy
where proper debridement is difficult to achieve as in this case of dens in
dente, a good shaping followed by maximum cleaning, optimum irrigant
interaction with the root canal dentin, and a perfect coronal seal is the key to
achieving a successful treatment outcome. Periodic follow-up of the case at
3, 6, 9, and 12 months also played a significant role in the healing of the
periapical lesion. If the lesion's size increased on the follow-up appointments,
then a surgical treatment would have been warranted.

The manual or rotary instrument is used independently in such cases, but
irrigant agitation is of utmost importance for cleaning the complex canal
system of dens invaginatus. The agitation is usually performed by applying
sonic or ultrasonic devices on an irrigation solution.

Activation by direct or indirect ultrasonic devices might be more effective in
enhancing the cleaning of complex canal morphology than sonic activation
regardless of the time.?) The irrigation step should include NaOCI from 2.5%
to 5.25% or even 6%.5% Some case reports recommended using EDTA 17%
and NaOCI 2.5% for final irrigation.4

Healing takes place in periapical lesions after sufficient biomechanical
debridement along with the root canal system obturation. Several
investigators reported healing within the 1st year, while others said that
healing could take longer.B? % In the present case, the size of the periapical
lesion was reduced after one year. The cases should be followed for more
time.

Cleansing and disinfecting the areas out of reach in the necrotic canal may be
more convenient through the application of calcium hydroxide dressing
related to frequent irrigation using sodium hypochlorite solutions of a variety
of densities.> ¥ Many authors have confirmed that the most suitable
procedures for filling dens invaginatus are the ones that apply heat-plasticized
gutta-percha. They make the filling of abnormalities shown in these teeth
easier.[ls' 26, 35]

Principally, the filling procedure employed for the mentioned canal was
heated vertical condensation, whose change was because of the unpredicted
separation of the invagination. Consequently, it was decided to use lateral
condensation associated with vertical condensation to fill the canal.

Teeth experiencing these conditions reveal narrow and vulnerable root walls,
usually in the dental arch, for a short period.*! However, maintaining the
tooth for a longer time as much as possible is of critical importance,
particularly in young people, so that space could be maintained until occlusion
has been established."!

4. Conclusion

Overall, although it is difficult to treat and maintain dens invaginatus, the case
study presented here had a favorable outcome. It was accordingly indicated
that non-surgical root canal treatment was a successful therapy for the case
with buccal sinus tract and palatal expansion.
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