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Abstract

This case report describes the endodontic therapy on a three-rooted mandibular first molar. The initial endodontic treatment was
carried out after misreading preoperative periapical radiograph. Moreover, the working length was determined only with the apex
locator. So, the additional disto-lingual root left unidentified and remained untreated, failing the treatment. A thorough radiographic
examination in the initial therapy would have allowed the identification of the supernumerary root and its canal. Although the apex
locators determine accurately the working length, it does not inform about the root canal morphology. It can be concluded and
remarked that a systematic radiographic examination, including preoperative radiographs, is essential for success in endodontic
therapy.
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Introduction

make suspect about a third root [18]. A thorough radiographic
study is recommended, since some authors conclude that in
traditional periapical radiographies the RE appears rarely
[12,19]. The recommended exposure is a buccal-to-lingual
projection, followed by a second projection taken at 20º from
the mesial, and finally a third projection taken at 20º from
the distal, in order to obtain basic information of the tooth
anatomy [20,21]. A better recording of root canal anatomy
is achieved with CBCT, but the new technology is not yet
available for all the professional community.

The final outcome of endodontic therapy is the complete
filling and sealing of root canal system, after proper chemomechanical debris removal and disinfection. However,
sometimes root canals are left untreated because their
presence is not identified, with the consequent treatment
failure due to incomplete pulp extirpation and disinfection.
This contingency can occur particularly in teeth that have
anatomical variations or additional root canals [1].
The normal anatomical configuration of the mandibular
first molar in Caucasian have two roots, one mesial, with two
canals, and another distal, generally with one canal [2,3].
Despite mandibular first molar is normally two-rooted, there
can be variations in the number of roots and the anatomy of
root canals [4,5,6]. The presence of a third root in the first
permanent mandibular molar, usually placed lingually, is
the major variant in this group. This trait occurs in less than
5% of Caucasian, Eurasian, African and Indian populations,
but increasing until more than 40% in people of Mongolian
origin [7,8]. This feature is also rarely found in the third
inferior molar, whereas the variation is not reported in the
second inferior molar [7,9-14]. As first mentioned in 1844 by
Carabelli, this third additional root was described as “distolingual root”, “extra disto-lingual root” or simply “extra
third root” [15]. In 1915, Block first used the term “Radix
Entomolaris” (RE) to refer this anatomical variation [16]. The
RE is generally located in the same bucco-lingual plane as the
other two roots, leading to a superimposition of the roots on
radiographies, hindering a proper diagnose [9,17,18].

This paper describes the endodontic therapy on a threerooted mandibular first molar. The initial endodontic treatment
was carried out after misreading preoperative periapical
radiograph. Moreover, the working length was determined
only with the apex locator. So, the additional disto-lingual
root left unidentified and remained untreated, failing the
treatment.

Case Presentation
A Caucasian man, 44 years old, in good health, sought
treatment for the chief complaint of pain in the right mandibular
region. A month earlier, the first right mandibular molar (4.6)
had been endodontically treated. Patient reported pain upon
mastication and around the apical area of this tooth. Clinical
examination revealed a discolored molar with an occlusal
resin composite restoration. The molar tooth was sensitive
to percussion and palpation. A buccal sinus tract associated
with the tooth was evident. Periapical radiograph, taken using
Kodak RVG 6100 digital radiography system (Carestream
Health, Rochester, NY,USA) (Figure 1), revealed a great
radiolucent periapical lesion around the mesial root, extending
to furcation and the distal root. Unexpectedly, a second distal
root which canal had been left untreated was also evident. The
dentist who had performed the first endodontic treatment was
asked for dental radiographs (Figures 2 and 3). Shockingly,

After normal access cavity preparation, the orifice of the
RE canal can be hardly evidenced, remaining untreated the
canal. Because this, it is so important to read radiographies
carefully, identifying any variation of the root canals of the
mandibular first molar. Other features, such as unclear view or
outline of the distal root contour or the root canal itself, might
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Figure 4. Post-operative radiograph after the endodontic retreatment (Now the canal in the supernumerary disto-lingual root
has been endodontically treated).

Figure 1. Periapical radiograph showing and additional distolingual root which canal had not been treated. A radiolucent
periapical lesion is evident indicating persistent chronic apical
periodontitis.

using an Endo-Z bur (Dentsply Maillefer, Ballaigues,
Switzerland). Then, a thorough examination of the pulp
chamber using #10 K-File (Dentsply Maillefer, Ballaigues,
Switzerland) was carried out, revealing the disto-lingual
orifice of the supernumerary root. After glide-path using
#10 K-File (Dentsply Maillefer, Ballaigues, Switzerland),
the working length was estimated using an apex locator
(Root ZX, Morita, and Tokyo, Japan). The disto-lingual
canal was cleaned and shaped using Protaper Universal
(Dentsply Maillefer, Ballaigues, Switzerland), up to the F1
file. The root canal was irrigated during the instrumentation
with 10 mL of 4.2% sodium hypoclhorite (NaOCl) carried in
plastic syringe with side-vented needle (31 gauge, NaviTip
Sideport; Ultradent Products (Inc South Jordan, UT, USA).
After cleaning and shaping, a final irrigation was performed
alternating 17% ethylenediaminetetraacetic acid (EDTA) and
4.2% NaOCl solution. Then, the root canal was dried and
obturated with warm gutta-percha using Calamus heat source
(Dentsply Maillefer, Ballaigues, Switzerland) and with AH
Plus sealer (Dentsply DeTrey, Konstanz, Germany) (Figure 4).

Figure 2. Pre-operative radiograph in the first endodontic therapy.
The third root in the distal area was not identified).

Discussion
This case report shows the initial failure of the endodontic
treatment of a three-rooted right mandibular first molar. The
fourth canal, in an additional disto-lingual root, left untreated
because it was not identified in the periapical radiograph nor
in the pulp chamber examination.

the supernumerary root had not been identified in the preoperative or in the post-operative radiographs. Moreover,
only the apex locator had been used to determine the working
length.

The fourth disto-lingual root may have several origins. In
case of dysmorphic supernumerary roots, disto-lingual root
formation is connected to external factors during odontogenesis
[18] or penetration of atavistic gene or polygenic system [22].
In the case of eumorphic roots, racial genetic factors influence
the profound expression of a particular gene that results in a
more pronounced phenotypic expression [23]. To sum up, the
aetiology of the disto-lingual root still remains unclear.

Diagnosis was established of persistent chronic apical
periodontitis because the presence of an untreated root
canal. Endodontic re-treatment was indicated. Conventional
endodontic access was performed after proper anesthesia and
isolation with rubber dam. Three canal orifices were evident,
two mesial and one disto-buccal, all them filled with guttapercha. The cavity access was then extended disto-lingually

In the case reported here, the three-rooted mandibular first
molar had one mesial root with two root canals and two distal
roots with one canal each one, as stated in previous reports
of three-rooted mandibular first molars [24]. The root and
canal anatomy of mandibular first permanent molars have
normally common characteristics, with also a great number
of abnormalities. Although the presence of four canals in

Figure 3. Post-operative radiograph after the first endodontic
therapy (Again, the third root in the distal area was not identified).
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the first mandibular permanent molar is relatively frequent
[7], the presence of two distal roots is uncommon [25]. This
feature has been demonstrated by Steelman, who studied
radiographically the mandibular first permanent molars of 156
Hispanic children to determine the incidence of an accessory
distal root, finding an overall incidence of 6.4% [26].

buccal object rule are “Clark's rule: Same Lingual, Opposite
Buccal (SLOB rule)” and “Walton's projection” [21]. The twodimensional traditional radiographic images are a handicap
to visualize the three-dimensional tooth. Three-dimensional
imaging solves this limitation adding the fact that it allows
to eliminate superimpositions [37]. Several studies have
demonstrated that cone-beam computed tomography scanning
is an effective method for studying external and internal
dental morphology both in maxillary [38] and mandibular
[39] molars. The CBCT aids to ensure the exact localization
and anatomy of radix entomolaris [12,19,40].

A 50% to 69% of bilateral occurrence of three-rooted
lower first molars has been reported previously [26-28].
However, in a recent study all three-rooted molars occurred
unilaterally in a German population [29]. Several studies have
found that the additional root occurred more frequently on the
right side than on the left side [28,30,31]. On the contrary,
other studies found that these three-rooted mandibular first
molars occurred more often on the left side [7,20,23,32]. Two
other studies showed no significant differences dealing with
the side in which it occurred [29,33].

It is absolutely necessary to locate and access the
additional distal root. This goal can be achieved by modifying
the traditional triangular opening cavity to a trapezoidal form,
after removal of the pulp chamber roof. If this technique does
not lead to a clearly visible RE opening, visual aids such as
loups or surgical operating microscope may be needed [41].
There is risk of perforating the tooth locating the RE canal
orifice, because it could be occluded by secondary or calcified
dentine. Accordingly, the superior control of ultrasonic cutting
tips during access performance allows a good visual area, so
they are a convenient tool in such cases [42].

The three-rooted mandibular first permanent molars
morphology have been classified into five types by Song et
al. [31], as follows: Type I: no curvature; Type II: curvature
in the coronal third and straight continuation to the apex;
Type III: curvature in the coronal third and additional buccal
curvature from the middle third to the apical third of the root;
Small type: root length less than half of the disto-buccal
root; and Conical type: cone-shaped extension without root
canal. In the present case report, the disto-lingual additional
root seemed to be type I and smaller than its respective distobuccal root.

The case presented in this report emphasizes the
importance of the pre-operative radiographic examination in
endodontic therapy [43]. The first endodontic treatment could
have been successful if the supernumerary root would be
identified. On the contrary, the misreading of the preoperative
periapical radiograph provoked the treatment failure.
Moreover, although the apex locators determine accurately
the working length during the root canal treatment [44], it
does not inform about the root canal morphology. Thus, a
systematic radiographic examination, including periapical
preoperative radiographs carefully interpreted, is essential
for success in endodontic therapy. The use of CBCT provides
new capabilities for assessment of the morphology and root
anatomy of molar teeth. Considering radix entomolaris is
uncommon in Caucasian population, CBCT must be used in
those cases where the conventional radiographic examination
is not conclusive concerning the presence or absence of a
supernumerary root.

In 90% of cases, the disto-lingual root anatomy is easily
recognizable in radiographies [34]. In the remaining cases,
a careful reading of angled periapical radiographies allows
to identify this trait. This includes a thorough and complete
radiographic study of the involved teeth, with three different
horizontal exposures-a buccal-to-lingual projection, a 20º
from the mesial projection and a 20º from the distal projectionin order to get basic information of the tooth anatomy and
perform a proper endodontic treatment [21]. However, using
the buccal object rule with two radiographies with different
horizontal angulations may be enough to determine the
position of the lingual root [35,36]. Other terms to refer this
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