CASE REPORTS IN DENTAL & ORAL BIOLOGY

CASEREPORTS
INDENTAL &
ORAL BIOLOGY

Available online at www.sciencerepository.org

Case Report

Nonsurgical Root Canal Treatment of a Mandibular First Premolar with
Taurodontism Managed with Minimally Invasive Endodontics: A Case Report

L. C. Shen 1 W. C. Liao ®* and O. A. Peters >°

nstitute of Oral Medicine & Department of Stomatology National Cheng Kung University Hospital, Tainan, Taiwan

2Bliss Dental Clinic, Tainan, Taiwan

3Graduate Institute of Oral Biology, School of Dentistry, National Taiwan University, Taipei, Taiwan

“Department of Dentistry, National Taiwan University Hospital, College of Medicine, National Taiwan University, Taipei, Taiwan
SUniversity of the Pacific Arthur A. Dugoni School of Dentistry, San Francisco, CA, USA

®University of Queensland Oral Heath Centre, Herston QId, Australia

ARTICLEINFO

Article history:

Received: 9 October, 2020
Accepted: 23 November, 2020
Published: 4 December, 2020

Keywords:

Canal bifurcation

mandibular first premolar
minimally invasive endodontics
nonsurgical root canal treatment
TruNatomy

taurodontism

ABSTRACT

A 67-year-old male patient was referred for further treatment of a mandibular left first premolar. The tooth
presented with slight percussion tenderness and the periodontal probing depth was normal. There was no
soft tissue swelling. The radiographic image exhibited a temporary restoration in the previously initiated
access cavity of the mandibular left first premolar. The diagnosis of the mandibular left first premolar was
previously initiated therapy associated with symptomatic apical periodontitis. The tooth presented four root
canals and the characteristics of taurodontism. Two buccal root canals bifurcated at the apical third. The
pulpal floor was examined under a dental operating microscope and four canal orifices were identified.
TruNatomy Glider was used for glide path preparation. TruNatomy Prime file was selected for final root
canal preparation in order to maximally preserve the radicular dentin. Root canal irrigation was achieved by
using RC-Prep and 2.5% NaOCI between each file application. Canal blockage was avoided by multiple
recapitulations with K-files (#10) between changing each rotary file. Obturation of the canals were
performed by using TruNatomy Conform Fit® Gutta-Percha cones and AH Plus® root canal sealer via the
warm lateral condensation technique. CBCT was arranged for confirmation after root canal treatment of the
mandibular left first premolar and showed a good outcome. The clinical procedures and instruments could
provide the practitioners for reference while managing such a difficult case.

© 2020 Ling-Chang Shen. Hosting by Science Repository.

Aim

To illustrate root canal management of a mandibular first premolar with
complex root canal configuration in a Chinese patient using a new

single-file rotary system.

Key Learning Points

i The technologies of Ni-Ti rotary instruments and dental
operating microscope are essential tools in the strategy of
minimally invasive endodontics.

ii. Mandibular first premolar may exhibit a complex root canal
system and even a taurodontism.
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Introduction

The strategies for Minimally Invasive Endodontics (MIE) include
minimal tissue loss and respect of the original tooth structure [1, 2].
Tooth structure integrity plays an important role in the prognosis of an
endodontically treated tooth. Location and amount of tooth structure also
determine the modality of restoration and long-term outcome [3]. Thus,
MIE aims to preserve as much intact coronal and radicular dentin as
possible. The area of so-called pericervical dentin located 4mm above
and below the crestal bone was also pointed out to be critical [4, 5]. MIE
relates to clinical procedures from diagnosis, treatment planning, and
design of root canal treatment to post-restoration [1, 6].

The first step and cornerstone of root canal treatment is the preparation
of a suitable access cavity. In traditional endodontic cavities, straight-
line access preparation from the cavity to the coronal third of the canal
and complete removal of the pulp chamber roof were emphasized.
However, both of the concepts appeared to be de-emphasized in
contracted endodontic cavities [7]. Protecting the anatomic structures
and minimizing the tooth structure loss were proposed. The development
of new Nickel-Titanium (Ni-Ti) material, cone beam computed
tomography (CBCT) radiographic imaging, dental operating
microscopes and ultrasonic instruments are essential tools in proceeding
MIE during clinical practice [6].

The root canal configuration of premolars appears to vary widely;
indeed, the most complex variations appear to be found in mandibular
first premolars [8]. According to the literature review of Cleghorn et al.,
which contained over 6700 mandibular first premolars, the percentage
of different root morphologies were 98% with a single root, 1.8% with
two roots, 0.2% with three roots and less than 0.1% with four roots. One
canal was discovered in 75.8% of the teeth, while 24.2% of the teeth
showed two or more canals. About 21.1% of the teeth presented two or
more apical foramina [9]. The possibility of more than one canal was
reported even more frequent in ethnic Chinese patients. Walker found
36% and Lu et al. proposed 22% of the mandibular first premolar with
two or more than two canals [10, 11]. Circumferential or C-shaped
canals were also illustrated in 24% of the cases [11]. The complicated
anatomies may lead to increased root canal treatment failure [12, 13].
Thus, root canal treatment of the mandibular first premolar could be
challenging.

Taurodontism is characterized by a vertically elongated pulp chamber,
apically displaced pulpal floor with bifurcation or trifurcation of the
roots [14, 15]. The cause of taurodontism is due to the Hertwig’s
epithelial root sheath failure to invaginate at the proper level [14, 16].
The prevalence ranged from 0.1%~48% depending on different
diagnostic methodologies and racial predilection [14]. MacDonald-
Jankowski and Li reported a relatively higher prevalence of
taurodontism in ethnic Chinese females [17]. Most of the taurodontism
occurred in permanent mandibular molars [14, 15, 17]. Madeira et al.
mentioned the prevalence of taurodontism in mandibular first premolar
to be 0.42% based on an in vitro study [18]. A taurodont tooth may also
present a variety of root canal configurations which are difficult to
manage [14].
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The purpose of this case report was to illustrate root canal management
of a mandibular first premolar with complex root canal configuration in
a Chinese patient. The tooth presented four root canals and the
characteristics of taurodontism. Two buccal root canals bifurcated at the
apical third. The technologies of Ni-Ti rotary instruments and dental
operating microscope were applied combining with the strategy of MIE
in this case. CBCT image analysis was also available.

Case Report

A 67-year-old male patient was referred with a chief complaint of “I felt
severe pain in my mandibular left posterior tooth which I had received
the emergency treatment recently. The dentist told me that the tooth
needed further root canal treatment.” Medical history was non-
contributory, and the patient denied any major systemic disease and drug
allergies. Clinical examination showed that the mandibular left first
premolar had a temporary restoration that was placed 3 weeks ago. The
tooth presented with slight percussion tenderness and the periodontal
probing depth was normal. There was no soft tissue swelling. The
radiographic image exhibited a temporary restoration in the previously
initiated access cavity of the mandibular left first premolar. Based on
clinical and radiographic findings, the diagnosis of the mandibular left
first premolar was previously initiated therapy associated with
symptomatic apical periodontitis. An unusual root canal morphology
was noted from the initial radiograph. Taurodontism and a complex root
canal system in the middle to the apical third of the root were observed
(Figures 1la & 1b).

Figure 1: a) Initial intraoral periapical radiograph of mandibular left first
premolar with temporary filling material in the previously initiated
access cavity. b) Initial intraoral periapical radiograph displayed an
unusual canal configuration in the root of mandibular left first premolar.

Local infiltration anaesthesia was administered using 2% lidocaine with
1:100,000 adrenaline and followed by dental dam isolation of the
mandibular left first premolar. The temporary restoration was removed,
and the access cavity preparation was performed with high-speed round
burs. The pulp chamber was then irrigated with 2.5% sodium
hypochlorite (NaOCI). The pulpal floor was then examined under a
dental operating microscope (KAPA Karl Kaps, Asslar, Germany) and
probed with an endodontic explorer (Hu-Friedy DG16) to locate the
orifices of the buccal (B), mesio-lingual (ML) and disto-lingual (DL)
canals. The mesio-buccal (MB) and disto-buccal (DB) canal bifurcated
at the apical third. Size #8 and #10 stainless steel K-files (Mani, Tochigi,
Japan) were used with 15% ethylenediaminetetraacetic acid (EDTA)
root canal preparation paste (RC-Prep; Premier Dental Products,
Plymouth Meeting, PA, USA) to establish an initial glide path to the
working length (Figures 2a & 2b).
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Figure 2: a) Two lingual canals and one buccal canal within the
mandibular left first premolar was detected and confirmed via periapical
radiograph (White arrows indicated the B, ML and DL canals). b) Two
buccal canals within the mandibular left first premolar were further
identified and checked by the periapical radiograph (White arrows
indicated the MB and DB canals).

The initial negotiation and scouting of the canals were performed with
size #8 file (Dentsply Maillefer, Ballaigues, Switzerland) in order to
reach the position slightly short from the radiographic apex. Then the
file was attached to a reciprocating handpiece (M4 Safety, Kerr, West
Collins Orange, CA, USA); 15% EDTA was deposited into the canal and
the M4 Safety Handpiece was manipulated back and forth with an
amplitude of 1 to 2mm for approximately 10 seconds in each root canal.
A larger stainless-steel K-file (.02/#10) was inserted for coronal flaring
to reduce the risk of canal blockage. Canal orifices were relocated and
opened coronally with the TruNatomy Orifice Modifier before
negotiating the root canal to full working length. Working length was
subsequently determined by using an electronic apex locator (ProPex
Pixi Apex Locator; Dentsply Maillefer). A reproducible glide path was
established in all four root canals using size #08 and #10 K-Files
(Dentsply Maillefer) before using the TruNatomy Glider.

Taking into account that there were four canals within a single root, the
TruNatomy Prime file was selected for final root canal preparation in
order to maximally preserve the radicular dentin. Root canal irrigation
was achieved by using 15% EDTA root canal preparation cream (RC-
Prep; Premier Dental Products, Plymouth Meeting, PA, USA) and 2.5%
NaOCI between each file application. Canal blockage was avoided by
multiple recapitulations with K-files (#10) between changing each rotary
file. The canals were rinsed thoroughly with 15% EDTA solution for 3-
5 minutes and dried with size #25 sterile paper points. Obturation of the

canals was achieved by using TruNatomy Conform Fit® Gutta-Percha
cones and AH Plus® root canal sealer (Dentsply Maillefer) via the warm
lateral condensation technique.

)

Figure 3: Periapical radiograph of mandibular left first premolar after
root canal obturation. Note the maximum preservation of the pericervical
and radicular dentin.

A thin sterilized cotton pellet was placed in the pulp chamber; the access
cavity was temporarily sealed with IRM (Dentsply DeTrey, Konstanz,
Germany) (Figure 3). CBCT was arranged for confirmation after root
canal treatment of the mandibular left first premolar and showed a good
outcome (Figures 4a & 4b). The patient was without any symptoms and
signs and eventually returned to the previous dentist for the final
restoration. The information of the treatment procedure is shown in
(Table 1).

L Mlv»‘!‘»'”'
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Figure 4: a) The axial section of the CBCT image exhibited four main
canals of the mandibular left first premolar with a root canal filling
material. b) Reconstructed CBCT image of mandibular left first
premolar after root canal obturation.

Table 1: Information of the working length, final preparation size, sealer and obturation method.

Root canal | Working length Final preparation size RCF sealer Obturation method
TruNatomy Prime
MB 19 mm . Y AH Plus®sealer TruNatomy Conform Fit® with warm lateral condensation
.04/#26 files
TruNatomy Prime . . .
ML 19 mm . AH Plus® sealer TruNatomy Conform Fit® with warm lateral condensation
.04/#26 files
TruNatomy Prime . . .
DB 19 mm . AH Plus® sealer TruNatomy Conform Fit® with warm lateral condensation
.04/#26 files
TruNatomy Prime . . .
DL 18.5 mm . AH Plus® sealer TruNatomy Conform Fit® with warm lateral condensation
.04/#26 files
Discussion around the canal orifice is important in this strategy [1]. It is recognized

MIE aims to minimize the removal of healthy tooth structure during
treatment and thus maintain the dental hard tissue as much as possible.
Preserving specifically as much as possible the cervical tooth structure

Case Rep Dent Oral Biol d0i:10.31487/j.CRDOB.2020.01.02

that no restorative materials or techniques are capable of replacing the
pericervical dentin, which provides resistance to tooth fracture [7].
Removing the pericervical tooth structure is irreversible and caution
should be taken while proceeding with root canal treatment. New Ni-Ti
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materials, advanced imaging system and microscopic magnification are
beneficial in performing MIE.

Tooth integrity is crucial in determining the outcome of an
endodontically treated tooth [19]. The fracture resistance of an
endodontically treated tooth has been shown to be directly related to the
amount of the tooth structure preserved. Some researchers had advocated
the cervical dentin was more important than the occlusal structure in
maintaining a tooth’s longevity and ideal function [4, 20]. In the
presented case, the access cavity of the mandibular left first premolar
had been prepared by the initial treatment provider. No further
enlargement of the access cavity was designed. Under magnification of
the microscope, tooth structure and pericervical dentin were preserved
as much as possible. The coronal preparation was carried out with the
TruNatomy Orifice Modifier instead of using traditional Gates Glidden
drills in order to maintain the dentin around the orifices.

Apical preparation size between #20~#40 was proposed to be desirable
for preserving radicular dentin [1]. Some clinicians supported larger
apical preparation to potentially achieve better shaping and disinfecting
of the root canal [21-23]. Others suggested minimal preparation of the
root canal to avoid the weakening of the radicular dentin and overfilling
of the root canal obturation material. Smaller apical preparation also
created a tight apical seal and a more conservative strategy [24, 25]. It
appears that there is no singular ideal apical preparation size because it
may be related to a variety of considerations. A minimally tapered rotary
instrument should not have a taper larger than .06 [1]. Based on the ex
vivo investigation of Sabeti et al., they designed three groups (.04 taper,
.06 taper and .08 taper) for assessment of the fracture resistance of
endodontically treated teeth. The groups with .04 and .06 taper both
showed significantly higher fracture resistance when compared with .08
taper group. Thus, the authors concluded that increasing the taper of the
root canal during instrumentation could decrease the fracture resistance
[26].

The study of Zandbiglari et al., confirmed that larger taper instruments
would significantly weaken the tooth structure owing to a greater amount
of dentin removal [27]. Thus, the apical and tapering preparation of the
mandibular left first premolar in this case was relatively conservative.
The final preparation size and taper was #26/.04 (TruNatomy Prime file)
which fulfilled the criteria of minimal preparation. TruNatomy had also
been reported to successfully treat radix entomolaris, S-shaped root
canals, teeth with separated instrument and calcific metamorphosis [28].

A taurodont, usually at first glance, looks like a normal tooth as their
unique anatomy mainly lies below the alveolar bone. The diagnosis of
taurodontism is only confirmed by the radiographic image [14]. The
radiographic features include a relatively rectangular pulp chamber
extending into the elongated tooth and shortened roots with the
bifurcation or trifurcation near the root apex [29]. There was still no
consensus about the classification of taurodontism due to the various
morphologic changes and different inclusion criteria. Some researchers
categorized premolars into groups [30, 31]. However, the others
excluded premolars and questioned their existence. According to the
study of Shifman & Chanannel (1978), taurodontism was defined based
on the ratio of the distance between the chamber roof to floor and the
chamber roof to root apex as greater than 0.2. The distance between the
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pulp chamber floor and cementoenamel junction (CEJ) should show a
number greater than 2.5mm. Based on the value, in this case, the ratio
was 0.59 and the distance from the pulp chamber floor to CEJ was
7.8mm which met the requirements described for taurodontism. The
mandibular first premolar in this study accorded with the above-
described criteria and was therefore classified as a taurodont [32].

Based on the classic work by Shaw (1928), the ratio value of this case
indicated a hypertaurodont. A hypertaurodont presented the feature of a
large pulp chamber which almost reached the root apex and then
separated into several pathways [33]. In a research which included 247
male patients, 2.8% of the cases were hypotaurodontism, 0.4% were
mesotaurodontism and no hypertaurodontism was noted [34].
Hypertaurodontism was relatively rare and uncommon in tooth anatomy.
Most of the hypertaurodontism was discovered in the mandibular third
molars [32, 34]. So, the type of the taurodontism in this study was
absolutely unique which occurred in a mandibular left premolar that had
never been reported.

A taurodont tooth usually presented various types of root canal
configurations, different severity of canal obliteration and proximity
between the canal orifices. The apically positioned canal orifices or
bifurcated near the root apex posed a perplexing condition to the
clinicians. A dental operating microscope must be applied in assisting
such a complicated clinical situation [14, 15]. The difficulties in
managing the root canal treatment of a taurodontism had been addressed
in past studies. Due to the irregular and voluminous pulpal space within
the taurodont, 2.5% NaOCI was suggested to apply as an irrigant to
chemical debridement [35]. Adequate instrumentation and preparation
of the whole root canal system were considered very difficult to achieve.
Thus, the combination of using NaOCIl was suggested to dissolve as
much necrotic tissue as possible [14]. In this case, the procedures of the
root canal treatment were carried out under the microscope. Not only
manual files but also rotary instruments were used to achieve a better
mechanical debridement. Continuously flushing the root canals with
2.5% NaOClI irrigant was also performed as a complement.

Based on the categories of root canal configurations proposed by Sert &
Bayirli (2004), the canal system of the mandibular first premolar in this
study belonged to type XXIIlI (3-4). Before chemomechanically
preparing such a complicated root canal, a glide path should be provided
first [36]. Glide path was defined as a smooth route or pathway created
from canal orifice to the apical foramen and centered within the original
physiological anatomy [37]. The glide path could be created by manual
instruments or engine driven small tapered rotary files [36]. A glide path
should be prepared until a #15 K-file fits without tightness [38]. The
presence of a glide path enables the reduction of frictional forces,
torsional stress and threading-in effect of the Ni-Ti rotary instruments
[39, 40]. In this case, the glide path preparation was initiated with size
#8 and #10 ISO stainless steel K-file used manually. As the tactile
sensation of the root canal was confirmed, the files were attached to a
reciprocating handpiece (M4 Safety, Kerr, West Collins Orange, CA,
USA) and followed by the application of TruNatomy Glider as a rotary
file for establishing a definitive glide path.

According to the Endodontic Case Difficulty Assessment Form and
Guidelines proposed by the American Association of Endodontists, the
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mandibular first premolar in this study could be categorized into great
difficulty. The challenging criterion, in this case, contained mandibular
premolar with more than one root canal, canal bifurcation near the
middle or apical third and vague canal pathways.

Conclusion

This case report describes a highly challenging nonsurgical root canal
treatment of a mandibular first premolar with four root canals and the
feature of taurodont with the use of the TruNatomy system (Dentsply
Sirona). The clinical procedures and instruments could provide the
practitioners for reference while managing such a difficult case. The
concept of minimally invasive endodontics should be investigated with
more clinical implications.
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