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Introduction

Introduction: The aim of this investigation was to evaluate clinically the percentage of permanent mandibular first molar teeth with 
three roots amongst Kashmiri (North Indian) population. 
Materials and Methods: 320 mandibular first permanent molars from 178 females and 142 males scheduled for root canal 
treatment at the department of conservative Dentistry and Endodontics Government Dental College and Hospital Srinagar (Jammu 
and Kashmir) were examined over a 2-year period. Periapical radiographs were used to detect and record the incidence of third 
root in mandibular first molar and to compare its occurrence between males and females and between the right and left sides of the 
mandible. Pearson chi-square test with significant level set at p < 0.05 was used for statistical analysis.

Results: 31 teeth out of 320 mandibular first molars were found to have a third root with an overall incidence being 9.68%. The 
incidence was 8.98% for females and 10.56% for males. There was statistically no significant difference in the prevalence of three 
rooted mandibular first permanent molars between males and females (p > 0.05). Mandibular first molars on right side showed 
incidence of third root more than compared to the left side. The incidence was 70.96% for unilateral whereas 29.03% for bilateral. 
Conclusion: In conclusion the practicing dentists especially endodontists should be familiar with the ethnic variations in root 
morphology so as to reduce failures caused by missed canals and roots while treating the mandibular molars. A careful clinical and 
radiologic evaluation is needed to ensure high long term success of endodontic treatment of permanent molars.

The prevention or healing of endodontic pathology depends on 
a thorough chemomechanical cleansing and shaping of the root 
canals before obtaining a three dimensional filling of root canal. 
A thorough knowledge of the variations in root canal anatomy is 
absolutely imperative as diversities such as extra roots, extra ca-
nals, webs, fins, and isthmuses may complicate the endodontic 
procedure [1]. The mandibular first permanent molar is the ear-

liest permanent posterior tooth to erupt in the oral cavity and is 
considered to be the most frequently involved tooth in endodontic 
procedure [2]. Thus the awareness and understanding of the root 
canal anatomy of mandibular molars is very essential for the clini-
cian to achieve a successful endodontic outcome. Mandibular first 
molars have one mesial root and one distal root under normal con-
ditions. Anatomical variations in the number of roots as well as ca-
nal systems are present in mandibular first molars [3,4].
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Radix entamolaris is an anatomical variations in which there 
is the presence of an additional third root distolingually in man-
dibular molars. If this additional root is present mesiobuccally it is 
called Radix Paramolaris [5,6]. This major anatomic variation was 
first identified by Carabelli in 1844. The term RE was coined by 
Michaly Lenhossek in 1922, while as RP also known as mesiobuc-
cal root was first described by Bolk in 1915 [7]. Various external, 
racial as well as genetic factors during tooth formation may be re-
lated to formation of radix [8]. Frequency of radix entamolaris in 
populations with Mongoloid trait such as Chinese and American-
Indians is 5% to more than 30% [9,10]. Incidence is less in Afri-
cans (< 3%) and Europeans [11,12]. Few studies have reported 
higher prevalence of RE, with a range from 2.19 - 13.3%, among 
the Indian population. RE can be found also on second and third 
mandibular molars-occurring least frequency [13].

Knowledge of occurrence, location and incidence of any tooth 
anatomical variation is important as it has a significant role in 
clinical dentistry. 

Purpose of the Study

The purpose of this study was to evaluate and record the inci-
dence of radix entamolaris in mandibular first molar in a Kashmiri 
population using periapical radiographs two different angles.

Methodology

320 patients comprising of 142 males and 178 females with the 
age group of 15 - 40 years scheduled for root canal treatment at 
the department of conservative Dentistry and Endodontics Gov-
ernment Dental College Srinagar were included in this clinical in-
vestigation. The study was approved by the Research development 
and sustenance committee of the college. After explaining the pro-
posed treatment and its criteria for evaluation the written consent 
was taken from all the patients. The criteria for subject selection 
was that patient had to be from the Kashmir valley and each sub-
ject had fully erupted permanent mandibular first molar indicated 
for root canal. Two periapical radiographs were taken from differ-
ent horizontal angles for each tooth undergoing root canal treat-
ment on Kodak ultra-speed films (Eastman Kodak ultra-speed film, 
Kodak Rochester, NY, USA). The radiographs were inspected and 
observed separately by two endodontists. 

Tooth was anesthetized, isolated with rubber dam and the ac-
cess preparation was done with endoaccess (Eo 123) and Endo z 
bur (Dentsplay Maillefer, Ballaigues Switzerland). 3% sodium hy-
pochlorite was used for irrigation and pulp chamber was carefully 
examined with an endodontic probe (DG-16, Dentsply, Glouches-
ter UK). Initial negotiation was done by using precurved K file ISO 
number 10. The working length was determined electronically with 
an apex locator and then confirmed by periapical radiographs. The 
canals were initially instrumented to a size no.15 K file under co-
pius irrigation with 3% sodium hypochlorite. The root canals were 
then shaped with Protaper rotary instruments (Dentsplay Maille-
fer, Switzerland). After radiographic confirmation of master cone 
canals were obturated using corresponding protaper gutta percha 
cones using Apexit Plus sealer (Ivoclar). Quality of root canal filling 
was assessed radiographically. Tooth was restored permanently. 
Figure 1-4 show an example of radix entamolaris mandibular first 
permanent molar and its root canal treatment.

Figure 1: Diagnostic radiograph.
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Figure 2: Working length determination

Figure 3: Master cone determination.

Figure 4: Obturation.

The incidence of RE was recorded. Occurrence between males 
and females and between the right and left sides of the mandible 
was also recorded. Comparison of the incidence and the correla-
tions was done by using the Pearson chi-square test with SPSS 
(version16, Chicago, IL, USA). 𝑃 < 0.05 was considered statistically 
significant.

Results

31 teeth were found to have RE with an overall prevalence be-
ing 9.68% out of 320 patients examined. The incidence was 8.98% 
(16/178) for females and 10.56% for males (15/142). Statistically 
no significant difference in the prevalence of RE was present be-
tween males and females (P > .05) (Table 1). Among these 22 were 
found on right side and 9 on the left side. There was a significant 
difference between the right side (22/31) and the left side (9/31) 
(P < 0.05). The bilateral incidence of symmetrical distribution was 
29.03% and unilateral incidence was (70.96%).

Gender Number of first molars 
examined

Number of 
RE

%

Male 142 15 10.56
Female 178 16 8.98

Total 320 31 9.68

Table 1: Incidence of RE in subjects according to gender.

Discussion

There have been several case reports as well as epidemiologi-
cal studies about the occurrence of supernumerary roots in per-
manent mandibular molars. Radix entamolaris has been consid-
ered more of a genetic trait than a developmental anomaly. Radix 
entomolaris is found more in mandibular first molar than second 
and third molar. It may be present as a short conical extension or 
a full-length root. It is detected radiographically in 90% of cases. 
Sometimes additional radiographs from different horizontal angles 
are required [14,15]. Clinicians should be well aware about this an-
atomical variation while conducting an endodontic treatment. De 
Moor., et al. have classified RE evaluated from extracted teeth into 
three types. Type I refers to straight root or canal. Type II refers to 
an initially curved entrance which continues as a straight root/root 
canal. Type III refers to an initial curve in the coronal third of the 
root canal and a second curve beginning in the middle and continu-
ing to the apical third [16].
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