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Research

Abstract

This case report presents the endodontic management of a hypertaurodontic mandibular
second premolar with five root canals, a rare and complex anatomical variation. A 12-year-old
male patient presented with a previously treated tooth (history of pulpotomy) with symptomatic
apical periodontitis and necrotic pulp. Initial periapical radiographs suggested taurodontism,
but cone-beam computed tomography (CBCT) revealed the presence of five canals merging
into four distinct apices. Under CBCT guidance, all canals were negotiated, cleaned, and shaped.
An apical barrier was created with bioceramic material, followed by obturation using warm
vertical condensation with resin-based sealer. At the six-month follow-up, the tooth was
asymptomatic and radiographically satisfactory. This case highlights the diagnostic
indispensability of CBCT in detecting intricate root canal configurations in taurodontic teeth

and outlines a structured clinical protocol for managing such challenging anatomies.
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Introduction

Taurodontism is a morphological variation in tooth form
resulting from the failure of apical invagination of Hertwig’s
epithelial root sheath . It is characterized by an elongated pulp
chamber, apical displacement of the pulp chamber floor, and
shortened root canals [1]. The reported prevalence of
taurodontism ranges from less than 0.1% to 48% [2, 3]. In
addition, taurodontism is recognized as a dental manifestation
associated with several syndromes,

syndrome, Smith-Magenis syndrome, and Down syndrome [4].

including Klinefelter

According to the classification proposed by Shifman and
Chanannel [5], the teeth are divided into three categories based on
the degree of apical displacement of the pulp chamber floor:
hypotaurodontism, mesotaurodontism, and hypertaurodontism.
The root canal anatomy of mandibular premolars typically
consists of a single canal; however, the presence of multiple root
canals represents a rare and clinically significant anatomical
variation [2]. Due to the complexity of the dental phenotype of

premolar teeth with taurodontism, the likelihood of endodontic
treatment failure may be higher than in teeth without this feature
so because of the limited number of reports describing
mandibular premolars with five canals, documentation of such
cases may enhance clinicians’ awareness when managing
challenging anatomies and emphasize the diagnostic value of
adjunctive imaging modalities such as cone-beam computed
tomography (CBCT). This case report is approved by the local
Ethics Committee (IRRMULDHMT.REC.1404.222).

Case Presentation

A 12-year-old male patient was referred to the Department of
Endodontics, Isfahan School of Dentistry, with the chief
complaint of pain during mastication in the posterior right
mandibular region. Clinical examination revealed the
tenderness of the second premolar on percussion, while no
swelling or sinus tract was observed, and the patient had a

history of pulpotomy on this tooth due to caries within the last
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Figure 1. Periapical radiographs: A) Preoperative; B & C) Working length determination, (D) Final radiograph, (E) 6-month follow-up

Figure 2. Axial sections; A) Presence of four orifices in the pulp chamber floor; B) Buccal canal bifurcation resulting in five canals; C) Presence of

four apical foramina

3 months. Pulp vitality tests, including cold, heat, and electric
pulp testing, were performed, and the tooth showed no response
to any of the tests. Based on clinical findings, the periapical
diagnosis was acute apical periodontitis. Periapical radiographic
with
taurodontism, raising suspicion of a complex root canal system

examination demonstrated features  consistent
and the possible presence of multiple canals (Fig. 1A). For a
more detailed anatomical assessment, a CBCT was performed,
which confirmed the presence of five root canals extending to
four separate apices. Four orifices, mesial, buccal, distal, and
lingual, were identified. The buccal canal is divided into two
canals, mesiobuccal and distobuccal, below the orifice, which
eventually merge again and terminate at a single apex (Fig. 2).
At the first endodontic treatment session, local anesthesia
was achieved using 2% lidocaine with 1:100,000 epinephrine
(Daroupakhsh, Tehran, Iran), followed by rubber dam
isolation and access cavity preparation. The radicular pulp was
partially necrotic. The information about the location of the
canal orifices was taken from the CBCT images before the
operation, and the canals were searched by the tactile sense
intraoperatively. After the canals negotiation with #10 K- file
(Mani, Japan), Working length determination was performed
using an electronic apex locator (E-pex, Eighteeth, China) and
radiographically confirmed for canals with open apices
(mesiobuccal, distobuccal, and lingual canals) (Figs. 1B & 1C).
Canal instrumentation was carried out using K- files ( #45, #
40, #35) for lingual canal and (#40, #35, #30) for other canals
in crown-down technique, followed by the rotary system with

a file # 35 /4% (Perfect, China) for the lingual canal and a file
#30/4% (Perfect, China) for the remaining canals. It was
avoided to use the rotary files with a large taper to minimize
dentin elimination. Active irrigation with ultra- X (Eighteeth,
China) was performed using 5.25% sodium hypochlorite (Nik
Darman, Tehran, Iran), and final irrigation with 17% EDTA
(Nik Darman, Tehran, Iran) was used to remove the smear
layer. Subsequently, the canals were flushed with saline, and
calcium hydroxide (Morvabon, Tehran) was placed as an
intracanal medicament for two weeks to achieve antibacterial
effect and removal of the residual organic components within
the canals without affecting apical seal [6].

At the second visit, following final irrigation and drying of
the canals, cold ceramic (Sarin, Yazd, Iran) was applied to create
a secure apical barrier for canals with open apices and as the
obturating material for other canals to create a monobloc [7]
extending from the apices to the furcation area. Because extra-
radicular tissue fluids might not provide sufficient moisture for
proper setting of the bioceramic material in canals with closed
apices (particularly given the increased height of the material
filling), a moist cotton pellet was placed over the material to ensure
adequate setting, and the access cavity was temporarily sealed with
Cavit. However, this is a deviation from current standards. In the
subsequent session, performed 24 hours later, obturation coronal to
the furcation was completed using the thermoplastic technique
(Fastfill, Eighteeth, China) with AH-26 resin-based sealer (Dentsply
Sirona, Germany). The access cavity was temporarily sealed with
Cavit (Cavisol, Tehran, Iran) (Fig. 1D).
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Figure 3. The similarity of final obturation; A) to the type XXII of Sert and Bayirli classification (B).

Discussion

The present case describes a mandibular second premolar with
hypertaurodontism and an exceptionally complex root canal
system consisting of five distinct root canals, a configuration
that has scarcely been reported in the literature. Mandibular
premolars are well known for their anatomical variability, with
the first premolar exhibiting a higher incidence of aberrant
canal morphology compared to the second premolar [8]. This
rare configuration of five canals converging into four distinct
apices as a modification of type XXII (Fig. 3)of Sert and Bayirli
highlights  the
challenges that taurodontism can impose, especially in non-
molar teeth [9].

Identifying five root canals using periapical radiography is

classification profound morphological

difficult, and the use of CBCT is essential for accurate
diagnosis and confirmation of the number of canals [10].
Access cavity preparation poses a significant challenge in the
endodontic management of a taurodontic tooth. The vitality of
the tooth often results in excessive bleeding during access
preparation, which can markedly compromise visibility. In
addition, meticulous modification of the access cavity is crucial
to allow proper visualization of all canal orifices [11]. The most
difficult challenge in root canal treatment of a taurodontic
tooth is canal preparation. Apically located orifices and short
canals lead to only the apical part of the instrument being in
contact with the canal walls. Subsequently, it may lead to
inadequate instrumentation and affect the result [12]. Using a
file with a large size or taper causes more dentin removal and
increases the risk of strip perforation. This risk is exacerbated
as the number of canals increases due to the reduced thickness
of the root dentine. Active irrigation with NaOCl is useful for
full pulp elimination [10]. Although some studies have
recommended using intracanal medication for one week

before one-step apexification, we kept it for two weeks because
the patient's symptoms did not completely resolve within the
first week [4]. Due to the anatomical complexity and to ensure
three-dimensional sealing, the use of thermoplastic obturation
or MTA filling is recommended [13]. In teeth with
taurodontism, careful canal detection and preparation lead to
success [14-18].

Conclusion

The treatment protocol, involving careful access cavity

modification, thorough chemomechanical debridement,
strategic apical barrier formation with bioceramic materials, and
three-dimensional obturation, was associated with a favorable
short-term outcome in this case (Fig. 1E). 6 months is short-
term, and Long-term follow-up (2-4 years) is necessary to
confirm definitive healing, especially given the complex
anatomy and non-standard barrier technique. In summary,
clinicians should maintain a high index of suspicion for aberrant
teeth. A

understanding of potential anatomical complexities, combined

canal morphology in taurodontic thorough
with the judicious use of advanced imaging and an adaptable,
meticulous treatment strategy, is paramount for ensuring

successful endodontic outcomes in these challenging cases.
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