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A B S T R A C T

Mandibular molars can have an additional root which can be located lingually (the radix entomolaris) or
buccally (the radix paramolaris). An awareness and thorough understanding of this unusual anatomical
feature can lead to a successful endodontic treatment of a tooth. This case report describes the case of
a radix entomolaris found in a mandibular first molar and discusses its diagnosis and further endodontic
management.
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1. Introduction

Understanding of the anatomy and morphology of root canal
system is of great significance for successful root canal
treatment of teeth.1 The complexity of the root canal system
is the major cause of failure of endodontic treatment.2 The
failure of the operator to recognize the presence of the root
canals, especially in teeth exhibiting anatomic irregularities
or accessory or aberrant root canals, leads to the canals left
untreated many times.1An awareness and understanding of
the existence of unusual root canal morphology can lead to
a successful endodontic treatment.3

Anatomical variations are an acknowledged
characteristic of mandibular permanent molars. There
are usually 2 roots one mesial and the other distal and 3
root canals in a permanent mandibular first molar, but the
number of these roots and canals found can also vary.4 The
most common variation is the presence of a distolingual
supernumerary root called radix entomolaris (RE) in the
mandibular first molar, mentioned first by Carabelli.5

This extra distolingual root is generally smaller than the
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distobuccal root and is usually curved.4

Endodontic literatures report that the incidence of Radix
entomolaris in permanent mandibular first molars range
from 0%-43.7%, with highest prevalence among Mongolian
and Eskimo traits. Even though it has high prevalence in
these traits, its incidence among the Indian population is
found to be 0.2% which is quite low.4Hence, identification
and treatment of RE is important because a missed canal
serves as a source of infection and can compromise the
treatment outcome.2This is a case report of diagnosis and
endodontic treatment of a mandibular first molar with radix
entomolaris.

2. Case Report

A 20-year-old male patient was referred to the Department
of Conservative Dentistry and Endodontics, Dr. Harvansh
Singh Judge Institute of Dental Sciences and Hospital,
Panjab University, Chandigarh with the chief complaint of
spontaneous pain in the lower right back region for 5 days.
The pain aggravated on taking cold and hot food items and
upon mastication. There was no significant medical history.
Clinical examination revealed a deep occlusal carious lesion
in relation to mandibular right first molar (tooth #46).
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The tooth was tender to percussion and palpation. There
was no mobility, and periodontal probing was within the
physiological limits. An intense and prolonged response
was seen on performing thermal and electric pulp tests.
The preoperative intraoral periapical radiograph revealed
deep occlusal caries approximating the pulp space. Apart
from this, the radiograph also showed the presence of an
additional distal root in relation to tooth #46. Buccal object
rule (SLOB technique) confirmed the additional root as
distolingual root (RADIX ENTOMOLARIS) (Figure 1).
Based on clinical and radiographic findings, the diagnosis
of symptomatic irreversible pulpitis of tooth#46 was made
and root canal treatment 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
followed by buccal infiltration (1.8 mL) of the same
anesthetic solution. Access cavity was prepared after
isolating the tooth under rubber dam. Modification of access
cavity was done from triangular to trapezoidal form to locate
the fourth canal present. DG16 endodontic explorer was
used to locate the canal orifices, which revealed two mesial
and two distal orifices, hence confirming the presence of
an additional distal canal. (Figure 5) The pulpal tissue
remnants were extirpated from the canals using K- files
no.10 & no.15. Coronal flaring was accomplished with
Gates Glidden drills. And then apex locator was used to
determine the working length. To verify the working length
a radiograph is taken with a mesial angulation to confirm
the presence of extra distolingual root (Figure 2). Both the
mesial and distal canals were cleaned and shaped with the
use of rotary Nickle-Titanium instruments in a crown-down
manner till size 25/04. Irrigation was done with 3% sodium
hypochlorite solution, 17% EDTA, and 2% chlorhexidine
gluconate solution as the final irrigant. A calcium hydroxide
dressing was placed inside the canals. Zinc oxide eugenol
restoration was given to restore the access cavity and the
patient was scheduled for appointment after one week.

After one week, the patient was asymptomatic. Master
cone radiograph was taken. (Figure 3) The canals were dried
with paper points and obturated using lateral condensation
technique with 25/04 gutta percha cones and AH Plus resin
sealer.

After that composite resin was used to restore the access
cavity and post obturation radiograph was taken. (Figure 4)

3. Discussion

Radix entomolaris (RE), in this patient, characterized by
the presence of an additional distolingual root was reported
in the preoperative periapical radiograph. This emphasizes
the significance of preoperative radiograph in endodontic
treatment.6 In this case, 1 mesial root with 2 canals and
2 distal roots with one canal each was present in the
mandibular first molar. The roots and canals of mandibular
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Fig. 4:

Fig. 5:

permanent first molars have several typical anatomical
features, as well as a great number of anomalies.4Radix
entomolaris characterized by the presence of 2 distal
roots, with an additional distolingual root, is not a usual
morphologic variant.7 A maximum frequency of 3% is
found in african populations,8 whereas the frequency is less
than 5% Eurasian and Indian populations.9 In populations
with Mongoloid traits, RE occurs with a frequency ranging
from 5% to more than 30%.10–13

Based on the curvature in the bucco-lingual orientation,
Radix entomolaris was classified by De Moor et al14 into
three types:

Type I: A straight root/root canal.
Type II: A root canal with initial curvature that continues

as a straight root.

Type III: A root canal with a curvature in the coronal
third followed by a second curve from the middle third to
the apical third.

Carlsen and Alexandersen15 classified RE according to
the location of the cervical part: Types A, B, C, and AC.

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 nonseparate, or all three macrostructures are
non-separate.

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.

Type C: The cervical part is located mesially.
Type AC: The cervical part is located centrally.
It has been reported that RCT in mandibular first molars

have a significantly lower success rate than the other teeth.
Examining the radiograph carefully helps to identify the

presence of hidden extra root.16 Taking a second radiograph
from a mesial or a distal angle (30◦) can help visualize
the radix entomolaris. Different methods can also be used
during clinical examination to identify the extra canal
present. These include visualization of the dentinal map
and bleeding points in the canal, using DG-16 explorer,
micro-opener, toughing of the grooves with ultrasonic tips,
use of 1% methylene blue dye to stain the pulp chamber,
performing champagne bubble test and using magnifying
loupes and microscopes. Magnetic resonance microscopy
and micro computed tomography can also be done if unable
to locate the canal by above methods.1

This extra root is smaller than the distobuccal (DB)
root and is usually curved, so requires special attention
during root canal treatment.7 Chances of iatrogenic errors
such as ledge formation, straightening of the canal leading
to loss of working length, zipping, transportation or even
perforation are there in these cases. Using nickel-titanium
rotary endodontic files allows a more centered canal
preparation shape in these cases.17After relocation and
orifice enlargement of the RE, exploration of the canals with
small size files (size 10 or less) along with measurement
of root canal length radiographically and determination of
the root curvature, as well as glide path creation before
preparation, are steps that should be followed to avoid
procedural errors.3

4. Conclusion

Proper diagnosis of a radix entomolaris or paramolaris
before initiating endodontic treatment is paramount in order
to avoid ‘missed’ canals. The additional root present in
such cases can be identified with the help of preoperative
periapical radiographs taken at two different angulations.
Application of the proper knowledge can help us to perform
root canal treatment in a radix entomolaris accordingly and
decreases the chances of iatrogenic errors.
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