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Abstract 

Most mandibular first molars have two roots. The 

presence of third root in the permanent mandibular first 

molar is the major variant, a supernumerary root which 

can be found either distolingually (Radix Entomolaris) Or 

Distobucally (Radix Paramolaris), both of which are rare 

anatomical macrostructures. Endodontic and periodontal 

treatment of these molars may be challenging compared 

with two rooted molars owing to the unusual coronal & 

root canal morphology and a need to modify the access 

cavity. There is not much data regarding the prevalence of 

radix entomolaris in a kashmiri population. The aim of 

this retrospective study was therefore to evaluate the 

frequency of this variant in a kashmiri population. 

Key words: Radix Entomolaris, Mandibular first molar. 

Kashmiri population 

Abbreviations:  RE- Radix Entomolaris.  

Introduction 

The basic goal of root canal treatment is meticulous 

cleansing of the entire pulp cavity and its complete 

obturation with an inert filling material. Endodontic 

therapy requires a thorough knowledge of root canal 

morphology to adequately shape and clean the canal 

system. Proper care and attention should be directed in 

identifying and negotiating extra roots and canals. 

Mandibular first molar can display several anatomical 

variations. The majority of Caucasian Permanent 

mandibular first molars usually have 2 roots placed 

mesially and distally and 3 root canals (1,2), but variations 

in the number of roots and in canal morphology are not 

uncommon (3).The additional third root (a supernumerary 

root) in those permanent mandibular first molar variants 

that have 3 roots is typically distributed distolingually 

.This additional root was first described in the literature by 

Carabelli (4), is called the radix entomolaris [RE] (5).This 

extra root is typically smaller than the distobuccal root & 

is usually curved, requiring special attention during 

cleaning and shaping procedures (6). 

There have been several morphometric analyses of 

extracted permanent mandibular first molars that were 

based on micro-computed tomography (micro-CT) (7-9), 

but it is impossible to compare the results of these studies 

related to gender and the bilateral occurrence of such 

permanent three-rooted mandibular first molars. The 

recent introduction of cone-beam computed tomography 

(CBCT) potentially provides dentistry with a practical tool 

for non-invasive and 3–dimensional (3D) reconstruction 
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imaging for use in endodontic applications and 

morphologic analyses (10, 11-13). The application of 

CBCT can determine the exact position of the distolingual 

root of the permanent mandibular first molars. 

There has not yet been any studies/case reports of this 

morphological variant in Kashmiri population which has a 

majority of non-mongoloid Caucasian population. 

Because of the lack of research on this macrostructure in 

Kashmiri population thorough knowledge of its 

occurrence and location are important. The aim of this 

retrospective study was therefore to evaluate the 

frequency of radix entomolaris  in a kashmiri population 

diagnosed by routine digital radiography.  

Material and methods 

The study was conducted jointly in the departments of 

conservative dentistry and endodontics and Periodontics. 

A total of 700 patients (360 males and 340 females) were 

included in the study. The criteria for inclusion in the 

study were:   

• Age >18 years 

• Presence of atleast one mandibular molar in the 

mouth. 

• Kashmiri origin patients 

Thirteen hundred and eighty mandibular first molars were 

evaluated using full mouth digital radiographs(Schick 

technologies, NY, USA) using mesial angulation of 20- 30 

degree. The digital radiographs were evaluated by atleast 

two observers. The criteria for radix entomolaris was clear 

visualization of an extra root(figs 1,2,3,4). 

 
Figure 1 

  
Figure 2 

 
Figure 3 

 
Figure 4 

The data was subjected to statistical analysis using SPSS 

software(SPSS Chicago IL, Version 12.0)  

Results 

Seven hundred subjects comprising 340 males and 360 

females were included in this retrospective study.A total 

of 1380 mandibular first molars of this study sample were 

evaluated. Nineteen subjects were found to have RE with 

the prevalence being 2.20%,the number of bilaterally 

occuering REs were not significantly higher than 

unilateral Res(table 1). The prevalence of RE in all first 
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mandibular molars was 1.81%,(table 2) the females had a 

higher prevalence than males. 

Table 1 

 Total 

number of 

subjects 

Total 

subjects with 

RE 

Females 340 12 2.68 

Males 360 7 1.84 

Total 700 19 2.20 
x2 0.651 0.007 0.439 

       p 0.431 0.941 0.518 

Table 2 

 Number of 

teeth 

  

Female 680 15 2.10 

Male 700 12 1.89 

Total 1380 27 1.81 

Discussion 

The presence of a third root (RE) in mandibular first molar 

is associated with certain ethnic groups. The maximum 

frequency of RE in African population is 3 % (7). While 

in Eurasian and Indian populations the frequency is less 

than 5 % (8).In populations with mongoloid traits (such as 

the Chinese, Eskimos and American Indians) reports have 

noted that the RE occurs with a frequency that ranges 

from 5% to more than 30% (8-14). In Caucasians, the RE 

is not very common and occurs with a frequency of 3.4 to 

4.2% (15, 16), and is considered to be unusual or 

dysmorphic root morphology. This study reported 

prevalence of 2.20%  OF RE in akashmiri population.The 

mechanism of formation of RE is still unclear. In 

dysmorphic, supernumerary roots, its formation could be 

related to external factors during odontogenesis, or to 

penetrance of an atavistic gene or polygenic system 

(atavism is the reappearance of a trait after several 

generations of absence).In eumorphic roots, racial genetic 

factors influence the more profound expression of a 

particular gene that results in the more pronounced 

phenotypic manifestation (13,17). Curzon suggested that 

the “three rooted molar” trait has a high degree of genetic 

penetrance as its dominance was reflected in the fact that 

the prevalence of the trait was similar in both pure 

Eskimos and Eskimos/Caucasian mixes (18). 

An RE can be found on the first, second and third 

mandibular molar, occurring least frequently on the 

second molar (19). Some studies report a bilateral 

occurrence of the RE from 50 to 67% (12,20).  

Radix Entomolaris may present the clinician with a lot of 

difficulties during endodontic treatment. An accurate 

diagnosis of these extra roots can avoid a lot of procedural 

errors or a missed canal during root canal treatment. RE is 

mostly situated in the same bucco-lingual plane as the 

distobuccal root; a superimposition of both roots can 

appear on the preoperative radiograph, resulting in an 

inaccurate diagnosis. To reveal the RE, a second 

radiograph should be taken from a more mesial/distal 

angle [30 degree]. This way an accurate diagnosis can be 

made in the majority of cases. 

The presence of RE has a lot of clinical implications when 

an access cavity preparation is done. The root canal orifice 

of RE is situated disto to mesiolingually from the main 

canal or canals in the distal root. An extension of the 

triangular opening cavity to the (disto) lingual side results 

in a more rectangular or trapezoidal outline form (21). A 

thorough inspection of the pulp chamber floor and wall, 

especially in the distolingual region should be done to 

search for the root canal orifice of RE. Sophisticated 

visual aids such as magnification loupes, intra oral camera 

or dental operating microscope can be valuable tool for 

finding these extra root canal orifices. 

The calcification which is often situated above the orifice 

of an RE, has to be removed for a better view and access 



 Mubashir Mushtaq, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 
 

 
© 2019  IJDSIR, All Rights Reserved 
 
                                

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
Pa

ge
8 

Pa
ge

8 
  

to the RE. However, to avoid procedural errors in the 

coronal third of a severe curved root care should be taken 

not to remove excessive amount of dentin on the lingual 

side of the cavity and orifice of the RE (21). The use of 

flexible nickel-titanium rotary files allows a more centred 

preparation shape with restricted enlargement of the 

coronal third and orifice relocation. Nevertheless, 

unexpected complications such as instrument separation 

do occur, & are more likely to happen in an RE with 

severe curvatures or narrow root canals. Therefore, after 

relocation and enlargement of the orifice of the RE, initial 

root canal exploration with small files (size 10 or less) 

together with radiological length and curvature 

determination and the creation of a glide path before 

preparation are step-by- step actions that should be taken 

to avoid procedural errors. 

Conclusion 

Clinicians should have a thorough knowledge of the 

several anatomical variations seen in case of mandibular 

first molars. An accurate diagnosis of a Radix Entomolaris 

before root canal treatment is important to facilitate the 

endodontic procedure, and to avoid missed canals. 

Preoperative periapical radiographs, exposed at two 

different horizontal angles (mesial/distal) are required to 

identify these additional roots. A thorough knowledge 

about the anatomy and location of this additional root and 

its root canal orifice will result in a modified access cavity 

preparation with a distolingual extension. There should be 

proper understanding about the morphological variations 

seen in case of mandibular first molars and an adapted 

clinical approach to avoid/overcome procedural errors 

during endodontic treatment. 
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