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INTRODUCTION

The first posterior permanent teeth to erupt in the oral 

cavity is the mandibular first molar which is more likely to 

be affected by bacteria leading to dental caries, pulp, and 

periapical pathology. This tooth also displays considerable 

anatomic variation and abnormalities regarding the number 

of roots and root canals.1 Most commonly, mandibular 

first molars exhibits two roots (one mesial and one distal). 

In addition, clinicians encounter with extra root either 

distolingually (radix entomolaris), or mesiobuccally (radix 

paramolaris).2,3 Carabelli (1844)4 was the first to explain 

and coin the terms Radix Entomolaris (RE) which is a 

major anatomical variant of the two rooted mandibular 

first molar. Radix Paramolaris (root is placed buccally) is 
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even a rarer entity (1.2%) as described by Bolk.4-7 Radix 

Entomolaris is seen infirst, second, and third mandibular 

molar, with the least prevalence on the second molar. They 

may be separated from or partially fused to other roots of 

the molars. The extra distolingual root is usually smaller 

than the other roots and usually curved, requiring special 

attention when endodontic intervention is considered.4,5

Prevalence of three roots in mandibular first molar is found 

to be 13.3%, 4.55%, 1.2% in a study done by Chandra SS 

et al.,1 Garg AK et al.8 and Duman SB et al.9 respectively.

Proper and sound knowledge of the morphology of the root 

canal system is a must to clinicians/ endodontists to carry 

out thorough cleaning, shaping followed by 3- dimensional 
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ABSTRACT

Introduction: Mandibular first molar is the first posterior tooth to erupt and is more likely to 

be affected by bacteria leading to dental caries, pulp, and periapical pathology, hence seeking the 

root canal treatment. Thorough knowledge of root morphology and its variations is important 

to avoid missed canals during treatment causing failure of the treatment. Usually, mandibular 

molars have two roots (mesial and distal) and three canals (mesiobuccal, mesiolingual, distal), 

three roots and four canals are also found. The occurrence of the extra root has generally been 

associated with racial, genetic, and external factors that affect the process of odontogenesis. 

However, the role of gender has the least importance during the formation of the radix roots

Objectives: To determine the prevalence of three rooted mandibular permanent first molars and 

to observe the association with gender, race and side among patients visiting Kantipur Dental 

College and Hospital.

Materials and Method: A total of 100 CBCT images of the patient (64 male, 36 female) 

visiting Kantipur Dental College and Hospital were selected with the bilateral presence of 

mandibular first molar (total of 200 teeth). The presence of the unilateral or bilateral third 

root was recorded and the chi-square test was used to test its association with gender, race and 

occurrence according to side.

Result: Prevalence of the third root was 7 % (6% on left side, 8% on right side), the prevalence 

of bilateral symmetrical distribution was 35.7%, and prevalence was 11.1% for females and 

7.8% for the male patient. No statistically significant difference was found between gender 

and occurrence according to right and left side. The prevalence of three rooted mandibular first 

molar was found to be more among the Mongolian population.

Conclusion: Awareness among clinicians regarding the prevalence of the third root should 

be taken into consideration during endodontic treatment to avoid missed root canals to get 

successful outcomes.
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obturation of the root canal system. It is required to 

prevent failure of nonsurgical endodontic treatment is 

caused by an inability to identify and negotiate additional 

roots/canals.1

Different methods like CBCT, dental operating 

microscope, orthopantomogram (OPG), peripheral 

quantitative computed tomography (CT), spiral CT, plain 

digital radiographs, contrast medium-enhanced digital 

radiographs, canal staining, and tooth clearing techniques 

have all helped to study root canal morphology of human 

teeth. Variations in root canal morphology highlight the 

importance of advanced technologies for their proper 

studies. CBCT is one of the most important imaging 

techniques that produce a 3-dimensional (3-D) image with 

greater resolution and provides many detailed images.10 

Cohenca et al. (2015) found that CBCT is a reliable option 

for identifying root canals and anatomical variations.

MATERIALS AND METHOD

The CBCT images of the patients referred to Kantipur 

Dental College and Hospital within the study period were 

selected. Sample size was calculated using the data from 

the study of Chandra et. al.1 using the following formula,

Sample Size (n) =
z2pq

e2

= (1.96* 1.96*0.133*0.867)/ (0.05*0.05)

= 177.2

Where Z= 1.96 at 95 % confidence interval, p (estimated 

prevalence in the population) = 13.3%, q= (100-p) = 100-

13.3 = 86.7% with maximum tolerable error (e)= 0.05

The total number of samples was 200 teeth of 100 patients 

including 64 males and 36 females. CBCT images of 

patients aged above 10 years with the bilateral presence of 

mandibular first molars with fully matured apices and good 

quality images were included in the study. The samples 

involved were those suffering from traumatic injuries to 

tooth and jawbones, those that were having periapical 

abscess and cyst, and the ones who needed preoperative 

assessment for further treatment plans like an implant, 

orthodontic treatment, and endodontic consultation. 

CBCT with poor-quality images was excluded. Data 

information sheets were developed to collect information 

from the samples. CBCT examinations were done on 

the enrolled participants based on principles of as low 

as reasonably achievable (ALARA) by using adequate 

personnel protection in terms of lead aprons, thyroid 

shields. The patients had been explained the process of 

CBCT and its side effects if any. The CBCT was done with 

a Carestream Health Inc. (USA) CS9300 model machine. 

The field of view (FOV) was selected for the same which 

ranged from 10X5 cm. The images were evaluated by 

using Digital Imaging and Communications in Medicine 

(DICOM) Carestream (CS) 3-D imaging software version 

3.5.18. The patient was exposed to a dose area product 

of 958 milligrays.cm2. The images were assessed in axial, 

coronal, sagittal, and orthoradial section views. The 

slice thickness was kept at 90 μm. The slices were used 

to visualize step by step from the pulp chamber to the 

apex to find out the associated variations with permanent 

mandibular first and second molar teeth. The frequency of 

the number of roots was calculated (one, two, and three).

Ethical clearance was obtained from Institutional Review 

Committee, Kantipur Dental College prior to data 

collection. Data was entered in Microsoft Excel and 

analyzed using Statistical Package for Social Sciences) 

SPSS version 16. Data was presented in the form of 

frequency, percentage, mean and standard deviation. Chi-

square test and Fisher’s Exact test were used to assess the 

association between the number of roots and gender/ side/ 

race with significance set at p-value < 0.05.

RESULT

A total of 100 study samples were included in this study of 

which 64 (64%) were male and 36 (36%) were females. The 

mean age of study participants was 31.3±12.4years with a 

range of 16-69 years. Seventy two (72%) belonged to the 

Aryan race and 28 (28%) belonged to the Mongolian race.

A total of 200 teeth were examined, the prevalence of the 

third root in the mandibular molar was 6% on the left side 

and 8% on the right side as in Figure 1.

Figure 1: Distribution of the numbers of roots in 

mandibular first molars
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The prevalence of bilateral symmetrical distribution was 

35.7%, and the prevalence of third root was 7.8% for 

males and 11.1% for females (Table 1).

The prevalence of three rooted mandibular first molar was 

found to be more among the Mongolian population (25%) 

as in Table 2.

No statistically significant association was found between 

gender (p-value 0.58) and occurrence on right and left side 

(p-value 0.26) as in Table 3 and Table 4.

Table 1: Distribution of three rooted mandibular first molars among the study participants

Variables
No of 

Patients

Unilateral
Bilateral Total

Left Right

No % No % No % No %

Male 64 1 1.6 2 3.2 2 3.2 5 7.8

Female 36 1 2.8 3 8.1 4 11.1

Total 100 1 1 4 3 5 5 9 9

Total Teeth 200 1 0.5 3 1.5 10 5 14 7

Table 2: Racial predilection of three rooted teeth

Race Number of patients Three rooted teeth

Aryan 72 2 2.70%

Mongoloid 20 7 25%

Total patient 100 9 9%

Total tooth 200 14 7%

Table 3: Association between three roots and side

Mandibular first molars Present n (%) Absent n (%) Total n (%) p-value

Left 6 (6) 94 (94) 100 (100)

0.58Right 8 (8) 92 (92) 100 (100)

Total 14 (7) 186 (93) 200 (200)

Table 4: Association between three roots and gender

Gender Present n (%) Absent n (%) Total n (%) p-value

Male 7 (5.5) 121 (94.5) 128 (100)

0.26Female 7 (9.7) 65 (90.2) 72 (100)

Total 186 14 200 (100)

Variables Mean distance (mm) Standard deviation

DB- DL  3.54 (2.3-4.8) 0.73

MB-ML 2.63 (2-3.3) 0.42

Figure 2: Mean distance between the canals measured in CBCT

DB = Distobuccal canal orifice

DL = Distolingual canal orifice of radix entomolaris

MB =Mesiobuccal canal orifice

ML = Mesiolingual canal orifice
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DISCUSSION

In the present study, the prevalence of three-rooted 

mandibular first molars was 9% of all patients and 7% of 

all teeth examined. This figure is higher than the result of 

the study by Garg et. al.8 (5.97% of all patients and 4.55% 

of all teeth examined).Tratman found that the prevalence 

of three-rooted mandibular molars was common in the 

permanent dentition (9% among Malay individuals and 

11% among Javanese individuals).11 According to Chandra 

SS et. al.1, Radix Molaris is seen in 13.3% of the South 

Indian population. It is lower than that of Mongoloid race, 

so this feature is considered an Asiatic trait. 

According to Chandra et al.1 10.2% of males and 8.4% 

females had 3- rooted mandibular first molar. There 

was no significant difference according to gender in the 

appearance of 3- rooted first molar. Radix Molaris is 

morphological feature observed more frequently in the 

Asian race than in other racial groups (5-40%). According 

to these investigations, prevalence of radix, Entomolaris 

was 18.6% (93/500) of all patients examined and 13.3% 

(133/1000) of all the teeth examined. It is common 

in people of Thai, Japanese, Taiwanese, and Chinese 

descent.5,12 A radiographic study conducted by Nagaveni 

et. al.13 revealed that an additional distolingual root was 

prevalent in 5.6% of 1408 samples of mandibular first 

primary molars. 

The study conducted by Tu et. al.14 showed that three-

rooted mandibular first molars were prevalent in 21.09% 

of the population. This incidence is common on the right 

side than the left side of the mandible. There was no 

significant relationship, between this variation and the 

gender of the population. 

Kim et. al.15 concluded that prevalence of radix was 25.82 

% , bilateral prevalence rate was 69.13% for extra distal 

roots. Third root is prevalent in right side compared to 

left side. The prevalence of radix Entomolaris was 9.2% 

with prevalence of bilateral symmetric distribution 52% 

according to Duman et. al.9 Male has higher prevalence of 

third root than females. The incidence of third root is more 

frequent in left side.

Radix Entomolaris is prevalent in 9% of the teeth 

examined.It is more frequent in male population than 

female population and common in left side as mentioned 

by Dube et. al.16 

According to Song et. al. additional roots were present in 

33.1%, 27.8%, and 9.7% of the first permanent, second 

primary, and first primary molars, respectively. It was 

higher in male than in females and were higher on the right 

than on the left in the second primary and first permanent 

molars only.17 However, some investigators have suggested 

that 3 rooted molars are common on the left side of the 

mandible than the right side.18,19 

In the present study, the interorifice distances between DB 

and DL canals is higher than that of MB and ML canals in 

case where extra distal canal was found which is similar to 

study done by Kim Y et al.20 where they have stated that, 

increased interorifice distance is usually associated with a 

high prevalence of 2 separate foramina. Knowledge of such 

relationships can help us to predict the canal configuration 

when locating orifices..

CONCLUSION

Knowledge of root anatomy and thorough radiological 

assessment before initiation of endodontic therapy is 

required for early prediction of tooth morphology and 

this decreases the chances of re-treatment due to missed 

canals.CBCT produces a clearer image of the tooth 

morphology that helps in early prediction of the variation 

.Since Mongolian trait have high prevalence such traits 

should be considered during endodontic therapy so that 

early prediction can be made. The interorifice distances 

between DB and DL canals varied according to root and 

canal numbers and shapes. 
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