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A b s t r ac t
Aim: This case report aims to describe nonsurgical endodontic treatment in a second mandibular premolar (tooth #45) with type II dens
evaginatus using a new bioceramic material (OrthoMTA).
Background: A 13-year-old boy reported recurrent swelling related to mandibular premolars (#44 and #45) with discharging sinus in the
periapical area.
Case description: Orthograde obturation with OrthoMTA was done after thorough disinfection using activated sodium hypochlorite (NaOCl)
and calcium hydroxide (Ca(OH)2) medicament.
Conclusion: A 1-year post-obturation follow-up, using clinical and radiographic examination [cone-beam computed tomography (CBCT)]
showed good apical sealing.
Clinical significance: The synergistic effect of the chemomechanical preparation and intracanal medicament, followed by the filling of OrthoMTA
helped, in the successful management of this case.
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B ac kg r o u n d
Dens evaginatus is a rare odontogenic developmental anomaly that
results in the abnormal morphological presentation of the dental
tissues. It is also known as a tuberculated cusp, accessory tubercle,
tuberculum dentis, occlusal tuberculated premolar, crown tubercle,
tuberculum coronae, leong’s premolar, evaginatus odontoma,
and occlusal pearl.1,2 Prevalence of this pathological condition
varies between races and ethnic groups, with a higher prevalence
in the people from mongoloid origin while it is rare among the
Caucasians.3,4 This indicates the involvement of genetic factors in the
pathogenesis of this disease.5 Moreover, the prevalence of this is more
in males compared to females.2 Usually, the posterior teeth, often the
premolars are affected by dens evaginatus, followed by the molars.6
The etiology of dens evaginatus is not clear yet. Several
researchers have identified it as an anomaly during the
developmental stage of the teeth that could occur because of
unusual proliferation and folding of the inner enamel epithelium
lining the stellate reticulum of the enamel organ.7,8 The cusp-like
protrusion on the occlusal surface of the evaginated tooth may or
may not contain the pulp. However, the wear or fracture of the cusp
because of malocclusion, if untreated, may lead to pulpal exposure
followed by necrosis.5,6 If the pulp becomes inflamed or necrotic,
endodontic therapy and/or regenerative endodontic procedure
are considered the suitable treatment option.
In recent years, dentists are embracing bioceramic materials for
root canal obturation because of their antibacterial, bioactive, and
regenerative properties. This report aims to describe the management
of a mandibular second premolar tooth with dens evaginatus and
necrotic pulp using a new bioceramic material (OrthoMTA).

C a s e  D e s c r i p t i o n
Case History
A 13-year-old boy reported to the Department of Conservative
Dentistry and Endodontics, MAHSA University, with a chief
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complaint of swelling on the right lower back region of the jaw
between first (#44) and second (#45) mandibular premolars. Patient
informed that the swelling started 3 months ago. The swelling
subsided temporarily after he visited a dentist who prescribed him
antibiotics. The swelling recurred after 1 month.

Clinical Examination
Clinical examination revealed a 4 × 4 mm swelling with a discharging
sinus on the buccal mucosa in-between tooth #44 and #45 (Fig. 1A).
Both teeth were sound with an occlusal facet on 45 (Fig. 1C). An
electric pulp testing diagnosed tooth #45 as nonresponsive, while
#44 had a positive response. To trace the origin of the sinus, a guttapercha point was inserted, and a radiograph was taken (Fig. 1B).
The intraoral periapical (IOPA) radiograph revealed the guttapercha leading to the radiolucency involving the mesial surface
of the root of #45 up to the apex (Fig. 1D). Cone beam computed
tomography (CBCT) was further performed in order to visualize the
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Figs 1A to E: (A) Clinical picture showing a swelling in-between tooth #44 and #45; (B) Occlusal view of tooth #45; (C) Tracing the origin of the
sinus using gutta-percha; (D) Diagnostic intraoral periapical (IOPA) radiograph of tooth #45 during 1st visit; (E) Cone-beam computed tomography
(CBCT) scan of tooth #45 during 1st visit

full extent of the lesion. The CBCT imaging showed an extensive
bone loss on the buccal and mesial of tooth #45 (Fig. 1E). After the
investigations, a diagnosis of dens evaginatus leading to pulpal
necrosis of #45 with chronic periapical abscess was arrived at.

Treatment
Root canal treatment was initiated by administering inferior
alveolar nerve block using articaine HCl 4% and epinephrine
1:100,000 injection (Septodont, Pennsylvania, USA), followed by
single tooth isolation using a rubber dam. Access opening was
done using access preparation round ended burs (bur size no. #2,
Dentsply Sirona, Australia). The working length was estimated,
and a radiograph was taken to confirm the working length
(Fig. 2A). The necrosed pulp was debrided using circumferential
filing size 80 K file, and the canal was thoroughly irrigated with
5.25% sodium hypochlorite. The wall of the root canal was
further cleaned using rispisonic files activated by MM 3000 sonic
handpiece (Micro Mega, France). After drying, the canals using
paper points UltraCal™ XS 30% to 35% calcium hydroxide paste
(Ultradent product inc., Utah, USA) was placed as an intracanal
medicament, and the access was sealed with Kalzinol (Dentsply
Sirona GmbH, Konstanz, Germany).
On the second visit, there was no active discharge from the
sinus tract indicating signs of healing (Fig. 2B). The canal was
obturated using OrthoMTA (BioMTA, Korea). OrthoMTA was
manipulated according to the manufacturer’s instructions and
carried into the canal using a special carrier and condensed using
OrthoMTA plugger. The access was sealed with the composite
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restoration postoperative IOPA image that was taken (Fig. 2C).
Patient was recalled after 6 weeks (Fig. 2D), 6 months (Fig. 2E)
and 1-year (Fig. 2F) for a follow-up review during which IOPA
radiographs were taken. In addition, at the 1-year follow-up, CBCT
(Figs 2G and H) were taken as well.

D i s c u s s i o n
Dens evaginatus is considered a congenital disorder that can be
identified by routine examination. Widely accepted classification
for dens evaginatus as given by Oehlers is as follows:9,10
•
•
•

Type I, minor invagination confined to the crown;
Type II, the invagination extends to and may communicate with
the pulp chamber;
Type IIIA and IIIB, invagination extends beyond cementoenamel
junction along the root communicating with the periodontal
ligament laterally/at the apical foramen with or without pulpal
involvement.

Protruded cusp like morphology on the crown is an important
identification clue of this disease. As mandibular premolars are
more prone to be affected by this disease, thorough clinical and
radiographic investigation of these teeth must be conducted if
presence of any tubercle at the occlusal surface of these teeth is
detected. However, sometimes affected teeth may not exhibit any
symptom of evaginatus malformation, as in the present case.11
The present case was identified as a type II dens evaginatus with
communication into the pulp canals space.
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Figs 2A to H: (A) Working length estimation radiograph; (B) Clinical picture of the sinus tract taken during the 2nd visit; (C) Postoperative intraoral
periapical (IOPA) radiograph of tooth #45 on the date; (D) 6th week; (E) 6th month; (F) 12th month of postobturation; (G) Preoperative cone-beam
computed tomography (CBCT) scan of tooth #45; (H) 1 year of postobturation

Cone beam computed tomography is a more effective tool in
identifying and treating endodontic problems, as it helps to obtain
three-dimensional data of teeth, root canal, and periapical region
with lower doses of radiation.12,13 Moreover, the successful use of
reconstructed CBCT images, especially in assessing the true nature
of invagination with communication into the root canal space and
periodontal ligament has been reported earlier.14 Therefore, in this case,
CBCT was used to supplement the information regarding the extent of
the periapical lesion and the subsequent healing during the follow-up.
Early diagnosis of dens evaginatus is important as it could offer
simplified treatment options to prevent pulp infection such as

prophylactic restoration through selective grinding, prophylactic
pulp capping, or filling.15,16 In the case of pulpal involvement,
extraction, intentional replantation, nonsurgical or surgical
endodontic treatment, and most recently introduced regenerative
endodontic are the other available options.17 However, the
presence of a chronic periapical lesion, in this case, precluded the
regenerative endodontic procedures as a viable treatment option.
The goals of treatment were the elimination of the bacteria
from the site of infection and the prevention of further ingress of
the pathogens into the periradicular region. In addition, an open
apex could increase the complexity of the treatment.5
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In this study, complete disinfection of root canal system
was performed by irrigating with 5.25% sodium hypochlorite
supplemented with sonic activation followed by an intracanal
placement of Ca(OH)2 sealed with the interim restoration. Ca(OH)2
induces apical and periapical repair by changing the pH of the
root dentine.17,18 Hydroxyl ions of the Ca(OH)2 used for intracanal
dressing require 2–3 weeks to diffuse into the outer root dentin and
achieve its peak level.19 The absence of any signs and symptoms
in the first follow-up visit after 6 weeks of treatment indicated
a positive effect thorough cleaning and disinfection of the root
canal space.
To achieve the second goal, a material that could completely
seal the infected root canal in the presence of an open apex with
a large periapical radiolucency was needed. Several studies have
reported the inability of gutta-percha and/or other commonly
used polymer-based root canal obturation materials in obtaining
a three-dimensional apical seal.20–23
Mineral trioxide aggregate (MTA) due to its sealing ability,
biocompatibility, and induced apical healing by inducing the
calcified matrix formation in the periapical region, and regeneration
of new cementum could be considered as a filling material.10,24,25
Studies have also suggested that filling the whole canal with MTA
could enhance fracture resistance and root strength.17,26,27 However,
drawbacks of MTA, such as long setting time, tooth discoloration
potential, and handling difficulty, have been reported earlier.28 To
overcome these drawbacks, many calcium silicate-based cements
such as OrthoMTA has been introduced into the market.28
Bioceramic materials like OrthoMTA have the antibacterial,
bioactive, and regenerative properties in addition to superior
sealing activity.21,28 Decreased porosity of OrthoMTA is related to
its resistance to bacterial leakage since the pore diameter is about
11.1 nm, which is much smaller than that of Enterococcus faecalis,
i.e., 0.6–2.5 μm. Moreover, orthograde canal obturation with
OrthoMTA-PBS paste results in the formation of amorphous and
crystalline structures that entombs intratubular bacteria.21
In cases of the open apex, it has been suggested to use a barrier
such as platelet-rich fibrin (PRF) as an internal matrix against which
the MTA can be packed.10 In this case, the extent of the infected
periapical lesion ruled out the use of an internal matrix. Thus,
OrthoMTA without using an internal matrix was chosen as a root
canal obturation material. The healing seen in the postoperative
IOPA and CBCT images (Figs 2E, G and H) amply vindicates the
potential of the OrthoMTA.

C o n c lu s i o n
Management of dens evaginatus in mandibular premolars
requires a thorough understanding of the cause and appropriate
management that includes effective disinfection and obturation
with newer bioceramic materials like OrthoMTA to ensure long-term
success and prognosis.

C l i n i c a l  S i g n i f i c a n c e
The synergistic effect of the chemomechanical preparation and
intracanal medicament, followed by the filling of OrthoMTA helped,
in the successful management, of dens evaginatus.
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