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ABSTRACT: 
Background: Mandibular molars can have a supplementary root located lingually called the 
radix entomolaris or buccally, the radix paramolaris. If present, a complete awareness and 
understanding of this infrequent root and its canal morphology can contribute to the successful 
outcome of the endodontic treatment. 
Aim: The aim of this study is to analyse the association between age and gender with the 
prevalence of RCT in radix entomolaris. 
Materials and Methods: All the cases reported for RCT of mandibular molars between the 
month of June 2019 to March 2021 were considered for this study. Data of patients who 
underwent RCT in radix entomolaris were retrieved and reviewed. The age and gender 
associated with the prevalence of endodontic therapy done in radix entomolaris were analyzed, 
tabulated and were subjected to statistical analysis using chi square test in SPSS version 23.0.  
by IBM.  
Results: From the statistical analysis, it can be documented that the prevalence of RCT in radix 
was 0.8%, commonly done in  patients of age 15 to 30 years (69.2%), usually encountered in 
females (57.6%) and commonly seen in mandibular first molars (96%).  
Conclusion: Radix entomolaris had female predilection, predominantly between the age group 
of 15 to 30 years, primarily reported in mandibular first molars. 
Keywords: Endodontic therapy;Anatomical variant; Additional root; Radix entomolaris. 
 
INTRODUCTION: 
The prime objective of endodontic therapy is complete cleaning and shaping of the root canal 
system followed by 3-dimensional obturation. One of the frequent causes of failure of 
nonsurgical endodontic treatment is the inability to spot and negotiate additional root canals.(1) 
The mandibular first molar, the earliest permanent posterior tooth to erupt, is taken into account 
to be the foremost frequently involved tooth in endodontic procedures. It displays considerable 
anatomic variation and abnormalities regarding the number of roots and root canals. Clinicians 
should possess sound knowledge of aberrant morphology and must meticulously perform a 
preoperative radiographic examination before initiation of endodontic therapy so as to avoid 
incomplete obturation.(2) Radiographic identification of additional roots present on mandibular 
molars is important in order that all root canals are identified and instrumented during 
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endodontic treatment, since overlooked canals which haven't undergone chemomechanical 
preparation will contribute to early failure of endodontic therapy.(3) Use of cone beam 
volumetric tomography is often highly informative when anomalies in root morphology are 
identified on periapical radiographs. In the absence of such imaging, tube shifting with 
additional views taken from a more mesial or distal angle of 20–30 degrees (Parallax technique) 
can help delineate the morphology consistent with Buccal Object Rule. (4,5) 
 
Mandibular molars with a supplementary third root located disto-lingually  was first reported 
by Carabelli in 1844 and was termed “radix entomolaris”. Rarely, a third root could also be 
found on the mesiobuccal side and is named “radix paramolaris.” RE are often found on the 
mandibular molars, occurring least frequently on the second molar. Studies have shown that 
these supernumerary roots are often separated from other roots or are partially fused to other 
roots.(6) It is typically smaller than the mesial and disto-buccal roots and is typically curved, 
requiring special attention when endodontic intervention is considered. The coronal part of RE 
is totally or partially fixed to the distal root and its dimension can vary from short conical to a 
root of normal length.(7) Carlsen and Alexandersen described 4 differing types of RE,(8) 
whereas DeMoor et al., suggested a classification with 3 different types of RE: type I refers to 
a straight root, type II refers to an initially curved entrance that continues as a straight root, and 
sort III refers to an initial curve within the coronal third of the basis canal and a second curve 
beginning within the middle and continuing to the apical third.(9) 
 
The etiology behind the formation of RE is unclear. In dysmorphic, supernumerary roots, its 
formation is usually associated with external factors during odontogenesis or due to penetrance 
of an atavistic gene or polygenic system.(10) In eumorphic roots, racial and genetic factors 
influence the more profound expression of a specific gene that leads to the more pronounced 
phenotypic manifestation.(5,11) Curzon suggested that the “3-rooted molar” trait, features a 
high degree of genetic penetrance, as its dominance was an highly prevalent trait in both pure 
Eskimo and Eskimo/Caucasian mixes.(12) Many anatomical studies have reported an 
association between the presence of a separate RE in the first mandibular molar and certain 
ethnic groups. In populations with Mongoloid traits, like Chinese, Eskimos and American-
Indians, it occurs with a frequency of 5 to quite 30%.(13,14) In the African population, a 
maximum frequency of three was found whereas in Europeans the incidence was even less.(15) 
Schäfer et al using full-mouth periapical radiographs, investigated the incidence of radix 
entomolaris in the German population and concluded its overall incidence to be 1.35%. In the 
Indian population, Garg et al. reported 5.97% of occurrence of RE in mandibular first 
molars.(16) An equivalent method was employed by Karale et al. who reported a better 
incidence (6.67%) of RE.(17) 
 
Our team has extensive knowledge and research experience  that has translate into high quality 
publications(18–27),(28–31),(32–36) (37) 
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Knowledge of occurrence, location, and incidence of any tooth anatomical variation is vital 
because it features a significant role in clinical dentistry. This study will evaluate the association 
of age and gender with the incidence of root canal treatment done in radix entomolaris. 
 
MATERIALS AND METHODS  
Study setting and design  
A retrospective study was conducted to analyse the association between age and gender with 
the prevalence RCT in radix entomolaris in patients visiting a private dental college. The study 
was conducted using case reports of patients visiting the author’s University hospital. 
 
Sample selection and criteria  
This retrospective study was employed by reviewing all the records of patients who visited the 
University hospital from March 2020 to March 2021.  A total of 26 records with signed 
informed consent were sorted. Efforts were made that all the retrieved case records had all the 
information needed for the study with no duplicates with the help of an external reviewer. 
 
Ethical approval:  
Prior permission to utilize the data was obtained from the University and ethical board number 
for the current study was obtained from the university.  
 
Data collection:  
Data on age, gender, teeth associated with RCT on radix was collected and tabulated in 
Microsoft Excel and imported to SPSS statistical analysis of version 23.0. The age of the 
patients in the case records was categorized for the convenience of statistical analysis such as 
15 to 30 years and 31 to 45 years and 46 to 60 years.  
 
Statistical analysis: 
The collected data was analysed using Statistical Package for Social Sciences (SPSS) version 
23.0. Descriptive statistics were used to analyse the association between age and gender with 
the prevalence RCT in radix entomolaris. A statistical significance  p value <0.05 was 
considered. 
 
RESULTS AND DISCUSSIONS:  
In this study, of the total (3401) root canal treatments done in mandibular molars from March 
2019 to March 2021, only 26 cases reposted were radix which points to about 0.8% prevalence 
of RCT done in radix entomolaris. On comparing the age group with the distribution of RCT 
done in radix, it can be seen that 69.2% of the patients were in the age range of 15 to 30 years, 
23% of them were between 31 to 45 years and only 7.6% of them were between 46 to 60 years 
with a p value of less than 0.05 showing statistical significance (Figure 1 and 2). With regard 
to the prevalence of gender with radix entomolaris, in this study, female patients showed higher 
prevalence of RCT done in radix entomolaris (57.6%) when compared to male patients (42.3%). 
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Yet, this association shows no significance, giving a p value of greater than 0.05 (Figure 3 and 
4). With regard to the prevalence of radix entomolaris in mandibular molars, it was equally 
seen on either side with lower left mandibular first molar showing slightly higher prevalence 
(50%) with a p value of 0.006 showing statistical significance (Figure 5).  
 
The aim of the current study is to analyse the association of age and gender with root canal 
therapy done in radix entomolaris. This study will give an overall idea of the prevalence of 
anatomical variations such as radix among different age groups and genders, so as to help 
clinicians to have a keen understanding of the anatomical variation and to evaluate the same 
and plan the treatment accordingly.  
 
From the current data and statistical analysis, it can be documented that the prevalence of RCT 
in radix entomolaris was 0.8%. This result was almost similar to the study conducted by 
Tratman et al., in 1938 who analysed the prevalence of radix among the Indian population and 
concluded the prevalence to be 0.2%.(38) In a similar study conducted by Chandra et al, in 
2011 the prevalence of radix entomolaris in mandibular first molar was found to be 18.6%.(39) 
Yet, in another study conducted by Bharti et al in 2011 the prevalence of radix entomolaris 
among the Indian population was observed to be 2.19%. The overall prevalence of radix 
entomolaris was concluded to be between 5.8 to 43.6%. (40) 
 
On associating the distribution of age with the prevalence of RCT in radix entomolaris, 69.2% 
of the patients were in the age range of 15 to 30 years. This shows the higher incidence of caries 
in adolescents requiring endodontic therapy. This was similar to the results conducted in 2019, 
which concluded the maximal prevalence of dental caries among the age group of 15 to 30 
years (45.4%). The reasons for higher prevalence of dental caries among adolescents were 
attributed to increased consumption of sugary beverages and foods, low home water 
fluoridation, lower parental education.(41) 
 
With regard to the prevalence of RCT in radix entomolaris according to gender, it was highly 
seen in female patients (57.6%) when compared to male patients (42.3%). RCT in radix doesn’t 
have a significant association with the gender of the patients (p<0.05). Mukhaimer et al., in 
2014 stated that the prevalence of radix has no significant Correlation with gender.(14) 
However Chandra et al, found higher prevalence of radix among male patients when compared 
to female patients.(2) 
 
Prevalence of radix entomolaris was higher seen on mandibular first molar when compared to 
second and third molars, with mandibular left first molar showing higher prevalence (50%). 
Mandibular first molars seem to be the most frequent teeth in need of root canal treatment as 
they are the first permanent teeth to erupt. Nonetheless, anatomical variations of the root canal 
system in molars are not appreciated by a great number of general practitioners.(42) The 
presence of a third root (RE) may complicate the endodontic treatment and may lead to failure 
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as a result of canal missing. During root canal treatment in mandibular first molars, clinicians 
should be aware of this morphological abnormality. 
 
Limitations of this study include Geographic limitation as predominantly South Indian 
population were only considered, and was a Unicentric study with few Incomplete and unclear 
data. The Future scope of this study will yield a better and more accurate result when Different 
ethnic populations are considered. 
 
With the current study as a platform, the association of age and gender with the prevalence of 
radix entomolaris can be evaluated to enable dentists to gain a thorough knowledge on prevalent 
groups and will also aid in improving general public oral health. 
 
 
CONCLUSION:  
Within the limitations of the present study, Radix entomolaris was had female predilection, 
predominantly between the age group of 15 to 30 years, primarily reported in mandibular first 
molars. Thus, as a clinician, it is important to evaluate the morphological variations using 
radiographs to have a successful endodontic therapy with a better prognosis.    
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Tables/ Figures: 

 
Figure 1: Bar graph showing the Prevalence of RCT in radix based on age. Age groups are 
represented in purple. The X axis shows prevalence among different age groups and the Y axis 
scale shows the percentage. From the graph it is evident that RCT in radix entomolaris was 
highly done  among the patients of the age group 15 to 30 years. This finding is statistically 
significant. (Pearson Chi-SquareValue:2.556 ;p=0.000- statistically significant). 
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Figure 2: Bar graph showing the association between age of the patients and radix tooth having  
RCT done. 36 is represented in blue, 46 in green and 47 in cream colour. The X axis shows 
prevalence among different age groups and the Y axis scale shows the number of cases. From 
the graph it is evident that in the age range of 15 to 30 years RCT in radix was commonly 
prevalent in 46, among the age range of 31 to 45 years it was equally seen in both 36 and 46, 
among the patients of age 46 to 60 years it was seen only in 36. This finding is statistically not 
significant. (Pearson Chi-SquareValue:2.5 ;p=0.63- statistically not significant). 

 
Figure 3: Bar graph showing the Prevalence of RCT in radix based on gender. Genders are 
represented in blue. The X axis shows prevalence among different genders and Y axis scale 
shows the percentage. From the graph it is evident that RCT in radix entomolaris was highly 
done among the female patients. This finding is not statistically significant. (Pearson Chi-
SquareValue:3.46 ;p=0.43 statistically not significant). 
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Figure 4: Bar graph showing the association between gender of the patients and radix tooth 
having  RCT done. 36 is represented in blue, 46 in green and 47 in cream colour. The X axis 
shows prevalence among different genders and the Y axis scale shows the number of cases. 
From the graph it is evident that in males RCT in radix was commonly prevalent in 46, among 
females it was equally seen in both 36 and 46. This finding is statistically not significant. 
(Pearson Chi-SquareValue:0.8 ;p=0.66- statistically not significant). 
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Figure 5: Bar graph showing the Prevalence of RCT in radix based on mandibular molars. Teeth 
undergone RCT are represented in red . The X axis shows prevalence among different teeth and 
the Y axis scale shows the percentage. From the graph it is evident that RCT in radix 
entomolaris was highly prevalent in mandibular first molars. This finding is statistically 
significant. (p=0.006- statistically significant). 
 

 


