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INTRODUCTION 

The main objective of endodontic treatment is to completely remove bacteria from the 

root canal system and ensure it remains free from future infections. This involves 

biomechanically cleaning the root canal anatomy and then sealing it hermetically with 

obturating material. To achieve successful endodontic treatment, clinicians must 

possess a comprehensive understanding of root canal anatomy and recognize potential 

anatomical complexities. These variations including additional canals, extra roots, 

fins, webs and isthmuses can present significant challenges during the procedure
[1]

. 

In nearly all cases of mandibular first molars, there is one mesial and one distal root, 

typically containing two mesial canals and one distal canal
[2,3]

. Three roots, one of 

which is located lingually, are a significant variation in the mandibular first molar. 

Carabelli initially identified this as radix entomolaris (RE)
[4]

. Although the exact 
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cause of this root formation is unknown, factors that are genetic or acquired, such as 

those connected to tooth development, may have an impact on it
[4]

. 

Radix entomolaris can be found in the mandibular first, second and third molars with 

the second molar being the least likely to exhibit this feature. It is rare in white 

Caucasian, African, Eurasian and Indian populations occurring in less than 5% of 

individuals. However, it is more common among Mongoloid, Eskimo and Native 

American populations, where its prevalence ranges from 5% to over 30% 
[5-7]

.  

Radiographic techniques are frequently employed to offer an initial diagnostic for 

these alterations. Radiographic imaging from various angles can unveil the 

fundamental structure of a tooth, aiding in the detection of any anomalous anatomy, 

such as supernumerary canals or roots
[8]

. 

The existence of a second root can lead to various complications during endodontic 

therapy, including undetected canals, instrument breakage due to sharp curvatures, 

and irregular canal shaping and cleaning. Therefore, accurate clinical and 

radiographic diagnostic techniques, along with careful canal preparation are essential. 

The accompanying case studies outline the endodontic management of mandibular 

first molars featuring radix entomolaris, along with practical clinical 

recommendations for optimal treatment. 

CASE REPORT 

Case 1: 

A 37-year-old female patient reported with a chief complaint of intense pain localized 

to her right mandibular molar region over the past four days. The pain was 

intermittent and intensified while eating cold food. Upon examination, the tooth 

revealed an occlusal amalgam restoration that was sensitive to pressure.  
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During the evaluation of a mandibular first molar on a diagnostic radiograph (Figure 

1A), an additional root and a restoration proximal to the pulp were identified. The 

tooth exhibited symptomatic apical periodontitis upon diagnosis. Upon securing 

informed consent from the patient, the commencement of endodontic therapy was 

initiated. 

After administering a local anaesthetic solution containing 2% lidocaine with 

1:100,000 epinephrine, rubber dam isolation was promptly set up. The access cavity 

was meticulously prepared using a round, safe-ended tapered fissure bur, exposing 

two mesial canal orifices and a single distal orifice. The radix entomolaris opening 

was identified along the lingual aspect of the distal root canal orifice (Figure 1B). The 

working lengths were accurately determined electronically with apex locator, 

followed by radiographic verification of these measurements (Figure 1C). K-files 

were employed to establish glide paths for the rotary instruments within the root 

canals. 

As part of the cleaning and shaping protocol, the root canals received thorough 

irrigation with a significant volume of 3% sodium hypochlorite solution (I-Dent, 

Rohini, Delhi, India). Subsequently, the canals were rinsed with 17% EDTA. All 

canals were enlarged using F2 ProTaper files (Maillefer, Dentsply), accompanied by 

saline irrigation. Following enlargement, gutta-percha master cones of appropriate 

sizes for each of the four canals were selected, inserted to the working length and 

confirmed radiographically (Figure 1D). After using paper points to dry the canals, 

the gutta-percha cone of choice was put inside the canal and sealed with AH Plus 

sealer (Dentsply De Trey, Germany).  Obturation was followed by postobturation 

restoration. To determine the quality of the obturation, final radiographs were 

obtained (Figure 1E). 
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Case 2: 

A 29-year-old man visited the outpatient department, complaining of difficulty 

chewing with his lower left posterior teeth over the past few days. Clinical 

examination revealed distoproximal caries and percussion sensitivity in the lower left 

first molar (#36). A preoperative radiograph showed a radiolucent carious lesion 

affecting the pulp of tooth #36, as well as the presence of mesial, distal, and an 

additional root (Figure 2A). With informed consent obtained, endodontic treatment 

was initiated, diagnosing the tooth with symptomatic apical periodontitis. 

Following the administration of a local anesthetic solution containing 2% lidocaine 

with 1:100,000 epinephrine, rubber dam isolation was established. For preparing the 

access cavity, a round, safe-end tapered fissure bur was employed. After completely 

removing the pulp chamber roof, two mesial canal orifices and a single distal orifice 

were discerned. Following the identification of the RE orifice positioned on the 

lingual aspect of the distal root canal orifice (Figure 2B), the working length was 

determined using an apex finder. Subsequently, radiographic confirmation of the apex 

locator readings was obtained (Figure 2C). Glide paths for the rotary instruments 

within the root canals were established using K-files. Throughout the cleaning and 

shaping procedure, the root canals were thoroughly irrigated with a substantial 

volume of 3% sodium hypochlorite solution (I-Dent, Rohini, Delhi, India). 

Following that, 17% EDTA was used to rinse the canals. Every canal was prepared till 

F2 ProTaper files (Maillifer, Dentsply). Next, saline was used to flush the canals. The 

working length of the four canals was determined by radiography, and the similarly 

sized gutta-percha master cones were selected and implanted to that length (Figure 

2D). After using paper points to dry the canals, the gutta-percha cone of choice was 

put inside the canal and sealed with AH Plus sealer (Dentsply De Trey, Germany). 
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Obturation was followed by postobturation restoration. To determine the quality of 

the obturation, final radiographs were obtained (Figure 2E). 

DISUSSION 

The Radix Entomolaris (RE) often goes undiagnosed due to the distal root 

overlapping in preoperative radiographs, which can lead to inaccurate diagnoses. 

Therefore, a thorough examination of the preoperative radiograph is essential, paying 

close attention to distinctive indicators like blurred or obscured outlines of the distal 

root contour or root canal, which could indicate the presence of a concealed RE. To 

detect RE, it is recommended to take a second radiograph at a more mesial or distal 

angle (approximately 30°). The typical placement of the RE orifice is generally 

situated in the distolingual to mesiolingual direction compared to the primary distal 

root canal(s). Expanding the triangular access cavity towards the distolingual side 

alters its configuration to a shape that is more rectangular or trapezoidal in nature. 

This approach ensures an accurate diagnosis in most cases
[9, 10]

. 

The Radix Entomolaris (RE) may exhibit diverse lengths, ranging from a minor 

extension to a complete root, either on one side or both sides of the tooth. Despite its 

typically small and conical shape, the root can still contain pulpal tissue 
[11, 12]

.  

There are various Classification of RE, described below:  

(i) Based on Cervical Placement of RE
[11]

 

1. Type A: Position: Lingual to the distal root complex. 

Root Structure: Comprises cone-shaped macrostructures. 

2. Type B: Position: Lingual to the distal root complex. 

Root Structure: Consists of two cone-shaped macrostructures. 
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3. Type C: Position: Lingual to the mesial root complex. 

4. Type AC: Position: Lingual between the mesial and distal root complexes. 

(ii) De Moor’s Alternative Classification (Curvature-Based)
[8]

 

1. Type 1: Straight root or root canal. 

2. Type 2: Bent in the coronal third, while the middle and apical thirds exhibit a more 

linear course. 

3. Type 3: The cervical portion of the root displays the initial bend, succeeded by a 

second bend oriented towards the buccal aspect in the middle or apical portion. 

A study investigating the morphology of Radix Entomolaris revealed that the canals 

exhibited curvature in the majority of cases. To minimize procedural errors, it is 

essential to establish straight-line access and prepare a gliding path after the initial 

exploration of the root canal with small files (size 10K) and determination of the 

working length and curvature through radiographs
[8]

. 

One study reported an incidence of 6% for Radix Entomolaris (RE) among the Saudi 

population, while another study found that 27% of teeth examined had RE
[13, 14]

. The 

occurrence of RE in the Indian population varies slightly across different studies, with 

reported percentages ranging from 5.97% to 13.3%
[13, 15, 16]

. Furthermore, there is a 

discussion on whether RE occurs more commonly on the right or left side, with 

conflicting claims from different authors
[17]

. Additionally, bilateral occurrence, where 

both mandibular first molars have three roots, has been reported in a significant 

percentage of cases, ranging from 50% to 69%
[16]

.  

These findings highlight the variability in the prevalence and distribution of RE 

among different populations and emphasize the importance of thorough anatomical 

knowledge for dental practitioners. 
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CONCLUSION 

Absolutely, early detection of RE is essential to ensure successful endodontic 

treatment and prevent complications such as missed canals. Preoperative periapical 

radiographs captured from distinct horizontal angles can be instrumental in discerning 

supplementary root structures and gaining insights into their curvature and 

configuration. 

In addition to radiographs, clinical diagnosis and the use of diagnostic instruments are 

crucial. However, it's important to apply these tools sparingly to avoid unnecessary 

trauma to the tooth and surrounding tissues. Endodontic skills play a vital role in 

navigating complex root canal systems like those with RE, and a cautious approach 

can help ensure thorough treatment while minimizing risks. 
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