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The presence of radix entomolaris (RE) in a mandibular first molar is a common
occurrence in certain ethnic groups, but the presence of RE in a mandibular second
molar is a rare occurrence. In the present case, RE was identified from preoperative
radiographs and confirmed using cone-beam computed tomography (CBCT). The access
cavity was modified to locate the RE. Cleaning and shaping were performed with nickel-
titanium rotary instruments. Obturation was completed with gutta-percha cones using
AH Plus (Dentsply Detrey GmbH) as sealer. From the CBCT axial images, the RE was
determined to have a Type III curvature by the De Moor classification, Type B separate
RE by the Carlsen and Alexandersen classification, and radiographically, a Type i image
by the Wang classification. The presence of RE in the mandibular second molar makes it
essential to anticipate and treat the distolingual root canal. This case report highlights
the usefulness of CBCT for assessing RE in the mandibular second molar, which can
help the clinician in making a confirmatory diagnosis and assessing the morphology of
the root canal. (Restor Dent Endod 2014;39(2):132-136)
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Introduction

The major cause of failure of root canal therapy is the complexity of the root canal
system. Mandibular molars can manifest with several anatomical variations, based
on the internal and external morphology of the tooth.' The most common variation
in the mandibular first molar is the presence of a distolingual supernumerary root
called radix entomolaris (RE), mentioned first by Carabelli, or mesiobuccal root (radix
paramolaris).”* According to Manning, 22% of mandibular second molars have one
root, 76% have 2 roots, and 2% have 3 roots. It has been noted that a patient’s age,
sex, and race have a direct relationship with second molar anatomy.*

The most common root morphology in the second molars of Indians was found
to be the two-rooted morphology with three canals and Type IV and Type I canals
predominating in the mesial and distal roots. These teeth showed both Mongoloid and
Caucasian traits, with 8.98% of the teeth having three roots.” The number of roots
on the mandibular first molar is related to certain ethnic groups.® The prevalence of
RE in the mandibular first molar is 40% in those with Mongolian traits, 3.4 - 4.2%
in Europeans, 3% in Africans and less than 5% in Indians and Eurasians.”* The
introduction of cone-beam computed tomography (CBCT) has proved to be a valuable
aid in endodontics because of its noninvasive nature and the ability to reconstruct an
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image three-dimensionally."“*® CBCT is an appropriate tool
for investigating the prevalence and morphologic features
of distolingual roots in molars."

Identification and treatment of RE is important because
a missed canal remains a nidus for infection and can
compromise the treatment outcome. This is a case report of
RE of a mandibular second molar with three roots and four
canals confirmed with the help of CBCT.

Case report

A 27-year-old male patient was referred to the
Department of Conservative Dentistry and Endodontics
with the complaint of spontaneous pain in the lower
left posterior tooth for 3 days. The patient reported a
history of intermittent pain for the past one month. On
clinical examination, there was a carious mandibular
left second molar (tooth #37). The tooth was tender to
percussion and palpation did not reveal any tenderness.
There was no mobility, and periodontal probing was within
the physiological limits. A heat test resulted in intense
lingering pain. The involved tooth showed a premature
response to electronic pulp stimulation. The preoperative
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radiograph showed disto-occlusal radiolucency with pulpal
involvement and periodontal space widening relative to
the mesial and distal roots with an additional distolingual
root (Figure 1a). Based on these findings, the tooth was
diagnosed with dental caries with symptomatic irreversible
pulpitis and apical periodontitis. Endodontic management
was planned for the involved tooth.

An inferior alveolar nerve block was performed with 1.8
mL of 2% lidocaine containing 1 : 200,000 epinephrine
(LOX 2%, Neon Laboratories Ltd., Mumbai, India) followed
by buccal infiltration (1.8 mL) of the same anesthetic
solution. The endodontic access cavity was prepared under
rubber dam isolation. The conventional triangular outline
form of the access cavity was modified into a trapezoidal
form to place the distolingually located RE under the
surgical operating microscope. A clinical examination was
carried out with a DG16 endodontic explorer (Hu-Friedy,
Chicago, IL, USA), and the surgical microscope (Seiler 600
series) revealed two mesial and two distal canal orifices.
Coronal enlargements of the canals were performed with
the nickel-titanium Protaper series orifice shaper (Dentsply
Maillefer, Ballaigues, Switzerland) (Figure 1b). The canal
length was determined with an electronic apex locator

Figure 1. (a) Preoperative radiograph of #37; (b) Access opening showing the presence of RE, MB,
ML, and DB canal orifices; (c) Working length radiograph; (d) Postoperative radiograph.
RE, radix entomolaris; MB, mesio buccal; ML, mesio lingual; DB, disto buccal.
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Figure 2. CBCT images of #37 confirming the presence of a separate RE (arrow) (a) At the cervical
level; (b) At the apical level. (c) The CBCT enlarged section at cervical level. (d) CBCT sagittal
section showing type III curvature.

(Root ZX, Morita, Tokyo, Japan) and later confirmed using
a radiograph (Figure 1c).

To confirm RE, CBCT imaging of the tooth (Kodak 9500,
tube voltage: 90 kV, current: 10 mA, Carestream health
Inc., Rochester, NY, USA) was performed after obtaining
informed consent from the patient. The transverse, axial,
and sagittal CBCT sections of the involved tooth were
taken. The CBCT scan slices confirmed the presence of RE
(Figures 2a - 2d). During the next visit, the patient was
asymptomatic, and cleaning and shaping was done with
Protaper nickel-titanium rotary instruments (Dentsply
Maillefer) in a crown-down manner until F2. Irrigation was
performed with 2.5% sodium hypochlorite solution, 17%
EDTA, and 2% chlorhexidine digluconate solution as the
final irrigant. Obturation was done with Protaper gutta-
percha cones (Dentsply DeTrey Gmbh, Konstanz, Germany)
and AH Plus resin sealer (Dentsply DeTrey Gmbh, Figure
1d). The access cavity was then restored with posterior
composite resin, and the patient was advised to undergo
full coverage restoration of the tooth.
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Discussion

Accurate diagnosis of supernumerary roots like RE can
contribute to the successful outcome of endodontic
treatment.’ The presence of RE in the mandibular first
molar has been extensively evaluated in the literature,
but only a few studies have evaluated the morphology of
mandibular second molars.*’

Distolingually located RE varies from short conical
extension to a mature root with normal length.? Even
though genetic factors may strongly influence the presence
of RE, the etiology behind the formation of RE remains
unknown."® This unusual morphology of mandibular molars
could be related to the penetrance of an atavistic gene
or polygenetic system or due to external factors during
odontogenesis.**

After identifying RE from the preoperative radiographs,
the access cavity was modified into a trapezoidal outline
in order to locate the distolingual RE, following previous
studies in mandibular first molars.?**'
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Based on the curvature of RE in the bucco-lingual
orientation, De Moor et al. classified the RE into three
types.” A straight root/root canal refers to Type I. A root
canal with initial curvature that continues as a straight
root characterizes Type II, while a root canal with a
curvature in the coronal third followed by a second curve
from the middle third to the apical third forms Type III.*
The RE of our report has a Type III curve by the De Moor
classification. CBCT sagittal images confirmed Type III
curvature (Figure 2d). This Type III RE is more frequently
found than any other anatomical type of RE in the
mandibular first molar.?

To differentiate between separate and non-separate RE,
Carlsen and Alexandersen classified RE into four types
according to the location of the cervical part of the RE,
Types A, B, C, and AC.” In Type A, the distal part of the
root has three cone-shaped macrostructures, a lingual,
a medial, and a facial. Either the lingual structure is
separate while the medial and facial structures are non-
separate, or all three macrostructures are non-separate. In
Type B, the distal part of the root has two cone-shaped
macrostructures, lingual and facial ones of nearly the same
size. The structures are either separate or non-separate. In
Type C, the cervical part is located mesially. In Type AC,
the cervical part is centrally located, between the mesial
and distal root components.”” With the CBCT confirmation,
our case comes under Type B RE (Figures 2a - 2c).

The recent radiographic classification of RE by Wang
et al. comprises three types.”” Type i presents the most
identifiable radiographic image. For a Type ii image, a large
beam angulation is necessary mesially or distally for their
identification. For a Type iii image, identification becomes
extremely difficult because of the overlap of the adjacent
distobuccal root.?” The present RE has a Type i image, as it
can be identified from the preoperative radiograph (Figure
1a).

Type III RE can be detected most frequently in
radiography as a Type i image. This is commonly
mistaken as straight roots without any curvature leading
to procedural errors.?? Furthermore, the limitations of
periapical radiographs include anatomical noise, the
two-dimensional nature of the resulting image and
superimposition of structures.”* CBCT overcomes these
limitations by enabling us to visualize the third dimension
and also eliminating super-impositions. It also aids in-
depth understanding of the true morphology of root
canals.””” CBCT in the present case guides the assessment
of severity of the curvature of the root canals, the number
of roots and root canals, and identifying separated or
unseparated root canals. Therefore, a cautious approach
is required for clinicians in diagnosing and treating RE,
which may present from mild to severe curvature leading to
increased risk of shaping aberrations.
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Conclusions

The presence of RE in the lower second molar makes it
essential to anticipate and treat distolingual root canals to
increase the longevity of the tooth. CBCT images can be
used as an objective analytic tool to evaluate the nature of
the root canal anatomy.
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