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ABSTRACT
In everyday endodontic practice, clinicians face various atypical configurations, such as presence of extra root and/or atypical
canal configuration. One of the major reasons of the treatment failure is the missed extra root and/or canals. Mandibular first
molars typically have two roots (one mesial and one distal), but sometimes present with a supernumerary root either distolingually
(radix entomolaris), or mesiobuccally (radix paramolaris). Hence, the thorough knowledge of root canal anatomy and
morphology along with its variation is crucial for the successful outcome of the root canal treatment.
The aim of this paper is to present and describe the three clinical case reports of three rooted mandibular first molars and its
endodontic management.
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INTRODUCTION
The endodontic treatment of mandibular molars creates a
constant challenge to the clinician because of the highly
variable numbers of the roots and root canals. Despite this, the
root canal system of mandibular molars presents with fins,
accessory, secondary and lateral canals as well as transverse
anastomosis.1, 2 Usually mandibular first molars present with
one mesial and one distal root. However, the number and the
location of roots and root canals vary greatly.Carabelli was the
first to mention an additional third root in distolingual location
of mandibular molar in 1844 and Bolk in 1915 described the
presence of additional mesiobuccal root. 3 , 4 Theses
supernumerary roots are called Radix Entomolaris (RE) if
located distolingually and radix Paramolaris (RP) if located
mesiobuccally.5 The identification and external morphology
of these supernumerary lingual and buccal roots are described
by Carlsen and Alexandersen.6, 7

The tooth was isolated under rubber dam. The temporary
restoration was removed and access cavity was modified. Two
distal and two mesial canal orifices were located .The working
length of the canals were determined using apex locator and
digital radiograph (Figure 2). Cleaning and shaping was
performed using ProTaper (Dentsply Maillefer) hand files till
F2 in all four canals. 2.5% sodiumhypochlorite and 17%
EDTA solution was used as an irrigating solution. After drying
the canals with sterile paper points, obturation was performed
with Protaper F2 single cone gutta percha and eugenol based
sealer. Post obturation radiograph was taken to assess the
quality of the obturation (Figure 3).The temporary restoration
was then placed and patient was recalled for follow up and
placement of permanent restoration.
Figure 1: Pre-operative radiograph showing extra mesial
root (RP)

Although both RE and RP are a morphological variant and
occurrence is rare, the knowledge of its occurrence is
important for accurate diagnosis and appropriate treatment.
This clinical case reports a mandibular first molar with
additional mesiobuccal root (radix paramolaris) and two
mandibular first molars with additional distolingual
root(radix entomolaris).

CASE REPORTS
CASE 1
A 42-year-old female patient with a noncontributory medical
history was referred to the Department of Conservative
Dentistry and Endodontics from a general dentist with the
chief complaint of a localized, dull, momentary pain on
chewing in mandibular right first molar, in which the root
canal therapy has been previously initiated. On clinical
examination right mandibular first molar revealed a
temporary restoration but no swelling, sinus tract or
associated mobility was seen. The tooth was however tender
to percussion.The pre treatment periapical radiograph showed
an access cavity has already been made and pulp has been
extirpated. Extra root in the form of the morphological
variation in the mesial root (radix paramolaris) was evident in
the radiograph(Figure 1).

Figure 2: Periapical radiograph for determination of
working length reveals three roots

Clinical and radiographic findings lead to a diagnosis of
previously initiated therapy and completion of the root canal
treatment was planned.
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Figure 3: Post obturation radiograph

using conventional hand K files (Dentsply Maillefer) with
step back technique. Number 30 K file was chosen as a master
apical file for all four canals. Canals were irrigated with 2.5%
sodium hypochlorite and 17% EDTA solution. Canals were
dried with paper points and master cone radiograph was taken
in order to re-confirm the working length.Obturation was
performed with lateral condensation technique using gutta
percha and eugenol based sealer. The access cavity was
cleaned and temporary restoration was placed. Post
obturation radiograph was taken to evaluate the quality of the
treatment (Figure 6) Patient was recalled for follow up and
placement of permanent restoration.
Figure 4: Pre-operative radiograph showing additional
distal root (RE)

CASE 2
A 32 year old female patient with non contributory medical
history reported to the Department of Conservative Dentistry
and Endodontics with the chief complaint of pain in the lower
right back tooth since last 6-7 days. The pain was continuous
and severe in nature and became worse at night. It got
aggravated on taking cold food but relieved by talking
analgesics. On examination, a disto occlusal caries was seen
on right mandibular first molar. The tooth was slightly tender
to percussion but mobility test was negative. The cold test was
performed in order to reproduce patient's symptoms. There
was a lingering pain sensation even after removal of the
stimulus. Routine pre-operative radiograph also revealed a
disto occlusal caries approximating the distal pulp horn. A
faint outline of an additional distolingual root (RP) was seen
in the radiograph (Figure 4).On the basis of clinical and
radiographic findings the diagnosis of symptomatic
irreversible pulpitis was made and endodontic therapy was
planned.

Figure 5: Working length radiograph also reveals
additional distal root (RE)

The tooth was isolated under rubber dam after anaesthetizing
with 2% Lignocaine with 1:80,000 adrenaline. The access
cavity was made using an endodontic access bur (Dentsply
Maillefer). The pulp chamber was cleaned using 2.5% sodium
hypochlorite solution and inspected for canal orifices using
endodontic explorer (DG16).Two mesial and two distal
canals were located. The glide path was maintained using #10
K files. Working length was determined using apex locator
and periapical radiographs(Figure 5). The working length
radiograph confirms the presence of extra root distally (RE).
Bio mechanical preparation of the canals was completed
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Figure 6: Post obturation radiograph

Figure 7: Pre-operative radiograph revealed three rooted
mandibular first molar with an additional root located
distolingually (RE)

CASE 3
A 23 year old male patient reported to the Department of
Conservative Dentistry and Endodontics with the complaint of
a localized steadily provoked momentary pain on chewing in
right lower back region since last 1month. On examination,
mandibular right first molar was restored and was tender on
percussion but palpation and mobility seems to be normal.
There was no history of thermal sensitivity. The vitality tests
(thermal and electric pulp test) showed no responses indicating
necrosis of the pulp. The radiograph revealed an additional
distolingual root (RE) with periapical radiolucency (Figure 7).
The diagnosis of pulp necrosis was made and root canal
treatment was planned.
The tooth was isolated with rubber dam. Access to the pulp
chamber was made with endodontic access bur. Four canal
orifices (mesio-buccal, mesio-lingual, disto-buccal and distolingual) were located using DG16 endodontic explorer. The
pulp chamber was flushed with 2.5% sodium hypochlorite.
The patency of the canals was checked with #10 k files. The
working length was confirmed using apex locator and working
film radiograph, with four files in place (Figure 8). All four
canals were cleaned and shaped using conventional hand K
files with step back technique. Apical preparation was done till
# 30 K files in mesial roots and # 35 K files in distal root.
Irrigation was performed with 2.5% sodium hypochlorite and
17% EDTA solution during instrumentation. After completion
of bio-mechanical preparation the canals were dried with
sterile paper point and master cone radiograph was taken
(Figure 9).Obturation was then performed with gutta percha
and eugenol based sealer by lateral condensation technique.
Post obturation radiograph was taken to verify the quality of
obturation and access cavity was filled with temporary
restoration (Figure 10). Patient was recalled for follow up and
appropriate permanent restoration.

Figure 8: Determination of working length of all four canals

Figure 9: Master cone radiograph
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canal.RE is located disto-lingually, usually appears smaller
and more curved than disto-buccal root with its coronal part
completely or partially fixed to the distal.8 In this case report
the additional distolingual root in case number 2 appeared to
be of normal length with normal root canal but in case number
3 the root appears smaller and more curved. RE is not only a
division of distal root but it is a true additional root with
separate root canal orifice and apex.18 RP with an additional
buccal root may be found as a separate or fused with the mesial
root.8In our case it was a separate root with normal root length
and canal but more curved.

Figure 10: Post obturation radiograph

Carlsen and Alexandersen classified RE into four different
types based on the location of its cervical part. Each type can
be sub classified as separate and non-separateRE.16
Type A: RE with disto lingual location in which the root
complex has two cone-shaped macrostructures.

DISCUSSION
The present article reported three mandibular first molars:
case one, with additional mesial root (radix paramolaris) and
case two and case three, with additional distal root (radix
entomolaris) and their subsequent endodontic management.
Various literatures reported the occurrence of additional roots
in both permanent and primary mandibular molars in different
populations. However, there is paucity of literatures regarding
the occurrence of extra roots in Nepalese population.
The majority of RE is found mostly in permanent mandibular
first molar but it has also been found on second, and third
mandibular molars, although it appears least frequently on
second molars. The maximum frequency of RE in an African
population is 3% and in Eurasian and Indian population the
frequency is less than 5%.8A frequency of 5 % to more than
30% has been reported in the population with Mongoloid
traits, such as the Chinese, Eskimos, and Native American
populations.9-11Bilateral occurance of radix entomolaris varies
between 50 to 67%.12 Radix entomolaris is considered to be a
normal morphological variant in mongoloid populations due
its high occurrence. 9, 13, 14
However, radix paramolaris is considered to be an extremly
rare varient of mandibular molars.Visser in 1984 observed RP
with the prevalence of 0% for the first mandibular molar, 0.5%
for the second and 2% for the third molar.15However, there are
studies available reporting the presence of RP in mandibular
first molars.16, 17In African population the prevalence rate of RP
is reported to be 1.5-3% but it is less frequent in Indian
populationwith the existence rate of 2%.5
The morphology of RE and RP may vary from a short conical
extension to a fully grown root with a normal length and root

Type B: RE with disto lingual location in which the root
complex has one cone-shaped macrostructures.
Type C: RE with lingua location to the mesial root complex.
Type AC: RE with lingual location between the mesial and
distal root complexes.
Present case reports the RE of type B and Type AC.
De Moor et al. classified RE on the basis of the curvature of
the root or the root canal.5
Type 1: with a straight root or root canal.
Type 2: with a curved coronal third and straight middle and
apical third
Type 3: with an initial curve in the coronal third and a second
curve beginning in the middle or apical third with buccal
orientation
Present case reports the RE of Type B and Type AC with
straight additional roots and canals.
A superimposition of the roots can occur in a periapical
radiograph; hence RE/RP remains undiagnosed. Ingle et al
recommended that second radiograph should be taken at 20°
mesial angulations and one at 200 distal angulations. These
radiographic angulations aid to obtain basic information of
tooth anatomy without much superimposition.19 Hence, all the
radiographs in our cases were taken at 200 mesial angulations
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CONCLUSION
An accurate diagnosis of external and internal morphological
variation of tooth is extremely crucial to avoid complications
and to decrease failure rate of root canal treatment. Failure to
diagnose RE/RP may lead to missed canal and incomplete
debridement of canal resulting in compromised treatment
outcome. Hence, for successful endodontic therapy all the
roots and canals should be located, cleaned, shaped and
obturated. For the accurate diagnosis clinician should be
aware of the existence of the morphological variation of the
particular tooth and a second radiograph should be taken from
a mesial or distal angulations.
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