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ABSTRACT
Aim: To investigate the incidence and the morphology of third root for the mandibular permanent first
molars from indigenous Iraqi population and their significance in the successful of endodontic
treatment. Materials and Methods: A clinical, radiographical prospective evaluation of first
mandibular permanent molar teeth (n= 788) and laboratory analysis of 695 extracted first mandibular
permanent molars collected from University Mosul, College of Dentistry, Department of Conservative
Dentistry and private dental clinic were collected and examined. All the clinical cases treated as third
root present, unless otherwise both 90º, 20° mesial radiographical shift and trapezoidal access opening
excluded the presence of this macrostructure. The third root was classified in three groups on the basis
of the curve of the root/root canal according to Ribeiro and Consolaro (1997). Chi–square was used to
determine the significance between both genders, whereas descriptive statistics was used to describe
the result of observations. Results: Upon clinical and laboratory observation of total 1483 first
mandibular permanent molars, 121 (8.1%) exhibited radix entomolaris (RE), 17 (14%) were classified
as type I (straight root/root canal), 33 (27.2%) as type II (an initially curved entrance and the
continuation as a straight root/root canals) and 71(58.6%) as type III (an initial curve in the coronal
third of the root canal and a second buccally orientated curve starting from the middle to apical third).
Statistical analysis with Chi–square indicated no significant differences between both genders
regarding the occurrence of RE. In all cases, RE occurred bilaterally. Out of 71 teeth attended for
clinic, 87.3% teeth required retreatment, while the apparent reason of extraction for 86% of 50
collected extracted teeth with RE seemed failure of endodontic treatment and the cleaning and
obturation confined to the mesial and distal canals only. In all cases, the orifice of the RE was located
distolingual from the main canal in the distal root.  Conclusion: Clinicians should be aware of this
unusual root morphology in mandibular first molars. Radiographs exposed at two different horizontal
angles are needed to identify this additional root. The access cavity must be modified in a distolingual
direction in order to visualize and treat the RE; this results in a trapezoidal access cavity.
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INTRODUCTION
The morphological knowledge of root

canals is indispensable and improves the
operator’s ability to locate and trace a root
canal to its termination, therapy increasing
the degree of successful treatment.(1, 2)

Mandibular first molar is the earliest
permanent posterior tooth to erupt. It see-
ms to be the most frequently in need of en-
dodontic treatment. It usually has two roo-
ts (mesial and distal), but occasionally thr-
ee, with a supernumerary distolingual root.
The majority of Caucasian first molars are
two–rooted with two mesial and one distal

canal.(3, 4) The major variant in this tooth
type is the presence of an additional third
root, a supernumerary root which can be
found lingually. This macrostructure, whi-
ch is first mentioned in the literature by
Carabelli (1844), is called radix entomola-
ris (RE).(5) In European populations, it has
been reported that a separate RE is present
in the mandibular first molar with a maxi-
mum frequency of 3.4–4.2%.(2, 6–10) In Afr-
ican populations (Bantu, Bushmen, Seneg-
alese) a maximum of 3% is found.(11–13) In
Eurasian and Indian populations the frequ-
ency is less than 5%.(14) In populations wi-
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th Mongoloid traits, such as Chinese, Eski-
mo and American Indians, the RE occurs
with a frequency of 5% to more than
40%.(7, 9, 14–28) Other researchers(20, 29, 30) su-
ggested that certain traits such as the “thr-
ee–rooted molar” had a high degree of ge-
netic penetrance as its dominance was refl-
ected in the fact that pure Eskimo and Esk-
imo/Caucasian mixes had similar prevale-
nce of the trait.

The aim of the present study was to
investigate the incidence and the morphol-
ogy of third root for the first mandibular
permanent molars from indigenous Iraqi
population and their significance in the su-
ccessful of endodontic treatment.

MATERIALS AND METHODS

Clinical  Observation:
A clinical and radiographic prospecti-

ve evaluation was made for first mandibul-
ar permanent molars (n= 788) schedule for
root canal treatment (including both for pr-
imary endodontic treatment and retreatme-
nt) were examined in the Department of
Conservative Dentistry, College of Dentis-
try, University of Mosul, and private endo-
dontic clinic in the same City. All the clin-
ical cases treated as third root present, unl-
ess otherwise both 90°, 20° mesial radiogr-
aphical shift and trapezoidal access openi-
ng excluded the presence of this macrostr-
ucture. The shortest side of trapezoid acc-
ess opening is to the distal aspect, and the
mesial side is slightly longer. The buccal
and lingual sides are of approximately the
same length and taper toward each other
distally.

Those having third distoligual root
were detected and counted using radiogra-
phic and clinical examination. Two preop-
erative radiographs were taken (AGFA
Dentus, dental Dorngon, Germany), one a
90° angulations to the tooth in a buccolin-
gual direction and the other at a mesial an-
gle of approximately 20°, to allow better
visualization of the buccolingual anatomy.
The radiographs were examined on a vie-
wer using a peripheral block and a ×6 asp-
heric magnifying lens. Another 20° mesial
shift intra–operative radiographs were tak-
en with Flexofile ISO 10 (Dentsply Maill-
efer, Ballaigues, Switzerland) in the canal
to confirm canal configuration.

Laboratory Analysis:
Six–hundreds and ninety five extract-

ed first mandibular permanent molars from
the Iraqi population were collected to be
investigated in the laboratory. The teeth
with three roots were isolated and their pe-
rcentage to the all sample was counted and
their third root was classified. About 8 tee-
th showed an orifice of canal indicating
the fracture of this root upon the extracti-
on. So, the record included only the incid-
ence of occurrence of RE.

Classification of Root Canal Anatomy:
Based on the external root morpholo-

gy and scouting of root canals of all the
RE could be classified in three groups (Fi-
gure).  This classification is based on a cl-
assification proposed by Ribeiro and Con-
solaro:(28)

 • Type I refers to a straight root/root can-
al.

 • Type II refers to an initially curved ent-
rance and the continuation as a straight
root/root canals.

 • Type III refers to an initial curve in the
coronal third of the root canal and a se-
cond buccally orientated curve starting
from the middle to apical third.

Statistical analysis was done using St-
atistical Package for Social Sciences (SP-
SS) for Windows Version 11 Chi–square
test was used to determine the significance
between both genders, whereas descriptive
statistics was used to describe the result of
observations.

RESULTS
Upon clinical and laboratory observa-

tion of total 1483 first mandibular perman-
ent molars, 121 (8.1%) exhibited RE, 17
(14%) were classified as type I, 33
(27.2%) as type II and 71 (58.6 %) as type
III (Figure Table).

Although 63 (52%) males exhibited
RE compared with 58 (47.9%) females, st-
atistical analysis with Chi–square indicat-
ed no significant differences between both
genders. In all cases, the occurrence of RE
was bilaterally. Out of 71 teeth with RE at-
tended for clinic, 62 teeth (87.3%) teeth
required retreatment due to failure of prim-
ary endodontic treatment mainly to inabili-
ty of the operators to identify and treat RE;
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while the apparent reason for extraction of
43 (86%) of 50 collected extracted teeth
with RE seemed failure of endodontic trea-

tment and the cleaning and obturation con-
fined to the mesial and distal canals only.

Figure: Classification of the extracted mandibular first molars with a radix
entomolaris and occlusal view on the pulp chamber and root canal orifices

Table: Numbers and percentage of root and root types of radix entomolaris

No. No. (%) of
RE

No. (%) of
RE Type I

No. (%) of
RE Type II

No. (%) of
RE Type III

Clinical
Observation 788 63

In vitro
Analysis 695 58

Total 1483 121 (8.1%)

17 (14%) 33 (27.2%) 71 (58.6%)

RE: Radix entomolaris.

In all cases, the orifice of the RE was
located distolingually from the main canal
in the distal root. The position was also ch-
aracteristic for the root filled molars exam-
ined in situ. Only the trapezoidal access
opening and tube shift radiographic techni-
que were valuable in the locating of RE.

DISSCUSION
Morpho–anatomic changes in teeth

may be divided according to the site of th-
eir occurrence; i.e., tooth crown, roots and
root canals. Third root anomalies with clo-
se similarity inherited by different etiolo-
gy. These anomalies may develop during

tooth bud morpho–differentiation as a res-
ult of a developmental aberration of both
the ectoderm and mesoderm.(31) Its severity
depends on the formation stage of the inv-
olved teeth.

One of the main reason for failure of
root canal treatment in molars is because
the clinician has not removed all the pulp
tissue and microorganisms from the root
canal system.(32) This fact will be reflected
clearly by the high percent of root canal
failure. This lead to either retreatment
(87.3%) or extraction (86%). Among such
unusual anatomy in this study, therefore,
knowing the variations in root canal morp-
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Buccal
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IIII
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b
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a: Original opening cavity; b: Modification
of the opening cavity for the localization of
the orifices of the radix entomolaris (RE)
and the preparation of the root canal.
Type I: A straight root/root canal; Type II:
Initially curved entrance of the root canal
and the continuation as a straight root/root
canals; Type III: Initial curve in the coronal
third of the root canal and a second buccally
orientated curve starting from the middle
third. The RE may also have a pronounced
curve in the apical part of the root (in one of
the root filled teeth of this case study this
was a 90–buccal curve).
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hology is helpful in predicting the presen-
ce of an “extra” canal and/or root.  

Curzon(20) suggested that certain traits
such as the “three–rooted molar” had a hi-
gh degree of genetic penetrance as its do-
minance was reflected in the fact that pure
Eskimo and Eskimo/Caucasian mixes had
similar prevalence of the trait. This fact re-
flected by this study, as there was no signi-
ficance between both genders as well as it
occurred bilaterally, so the genetic markers
is the role.

The high percent of type III canals
(58.6%) will added more difficulties of ro-
ot canal cleaning, shaping and obturation,
because a second buccally orientated curve
starting from the middle to apical third of
the canal provide misleading radiograph
related to lake of third dimension, especia-
lly with regarding of working length deter-
mination.  

These variations in distal root anato-
my may be identified through careful read-
ing of angled radiographs. Slowley(29) has
demonstrated how difficult it is to detect
extra roots, let alone extra canals. On the
contrary, completing a thorough radiogra-
phic study of the involved tooth with exp-
osure from three different horizontal proje-
ctions, the standard buccal–to–lingual pro-
jection, 20 from the mesial, and 20 from
the distal reveals the basic information re-
garding the anatomy of the tooth in order
to perform endodontic treatment.(30)

Anatomical variations of mandibular
molars are documented in the literature.
Nonetheless, variations of the anatomy of
the root canal system in molars are not ap-
preciated by a great number of general pr-
actitioners.(33, 34) This study concentrated
on the value of misinterpretation of radiog-
raph and their effect on the success of end-
odontic treatment. It was believed that rad-
iographic interpretation, like diagnosis its-
elf, is part science and part art and intuiti-
on.  

The operator should have no qualms
about modification the access opening wh-
enever they suspected about the additional
root and cutting and down the distolingual
portion of the tooth. Otherwise if the canal
cannot be located and would be failed, so
conservation of the tooth structure would
be useless.

CONCLUSIONS
It is essential to anticipate and find all

canals during molar root canal treatment.
Proper angulation and interpretation of ra-
diographs help to identify chamber and ro-
ot anatomy. In the case of RE, the conven-
tional triangular opening cavity must be
modified to a trapezoidal form in order to
better locate and access the distolingually
located orifice of the additional root. Strai-
ght–line access, in this respect, has to be
emphasized as the majority of the RE are
curved.
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