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Introduction: Adequate knowledge of dental anatomy is essential for successful endodontic 

treatment. The aim of this study was to determine the frequency of radix molaris in permanent 

mandibular first and second molars using cone-beam computed tomography (CBCT) in 

Rafsanjan-Iran in 2020. 

Materials & Methods: The present study was conducted on CBCT images taken at a private 

oral and maxillofacial radiology clinic in Rafsanjan, Iran, in 2020. A total of 407 teeth were 

examined. An experienced radiologist reconstructed and examined the images in axial and, if 

necessary, sagittal section. Finally, the data were entered into SPSS 22 and analyzed using 

the chi-square test. A value of P<0.05 was considered statistically significant. 

Results: A total of 365(89.8) teeth, including 156 first molars and 209 second molars, were 

included in the study. Of these, 212 (58.1%) belonged to females and 153 (41.9%) to males. 

Sixteen (4.4%) teeth had three roots, all of which were first molars. Moreover, the extra roots 

were on the distolingual side and were radix entomolaris in all 16 cases. The prevalence of 

radix molaris was significantly higher in first molars (P=0.001) but did not differ by tooth 

side or sex. 

Conclusion: The three-rooted mandibular first molars may occur in the Iranian population 

and are not a rare phenomenon. 
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Introduction 

The first mandibular molars are the first permanent teeth to appear in the oral cavity and comprise the key to 

occlusion together with the second mandibular molars. These teeth have a large number of pits and fissures in their 

occlusal surface and have a low self-cleansing ability. Therefore, the mandibular first and second molars have a 

high risk of caries incidence and are more likely to need endodontic treatment in their lifetime. [1-3] 

Performing a successful endodontic treatment depends on many factors. [2] One of the reasons for the failure of 

endodontic treatment is insufficient knowledge of the particular dental anatomy, which leads to errors in both 

diagnosis and treatment processes. [4] The mandibular first and second molars have two roots with two canals at 

the mesial root and one canal at the distal root. In some cases, there are two roots on the distal side. Researchers 

have identified this phenomenon as radix molaris. If this extra root is on the mesial side of the tooth, it will be 

called radix paramolaris, and if it is on the lingual side, it will be called radix entomolaris. [5, 6] The prevalence of 

radix molaris has been reported to vary from 3% to 40% in different communities. [7] The race has been shown to 

be a crucial factor in the occurrence of this phenomenon in different communities. [8, 9] Failure to identify additional 

roots can lead to endodontic treatment failure, a need for re-treatment, and increased expenses. Failure to treat one 

root can also lead to severe damage to the periodontal tissue. [8] 

Conventional imaging is commonly used to assess the anatomical features of molars. [10] Nevertheless, this type 

of imaging cannot provide an accurate radiographic representation of the anatomical shape of the tooth because it 

offers two-dimensional images of a three-dimensional subject. Hence, cone-beam computed tomography (CBCT) 

is currently used to study the anatomy of teeth in greater detail. This type of imaging offers an excellent resolution, 

and due to its presentation of a three-dimensional image, it can provide better visualization of the external and 

internal morphology of the tooth and its root system than conventional and digital radiographs. [11, 6] Nowadays, 

CBCT is a crucial diagnostic technique in dentistry, especially in complex treatments. [12] 

Studies have reported the prevalence of radix molaris to be 3-6% in the Iranian population [13, 14] but have 

evaluated only the first mandibular molars or extracted teeth.  Considering the effects of race and ethnicity on the 

anatomy and morphology of human teeth and given the lack of studies on this subject in Iran, the present study 

was carried out to evaluate the frequency of radix molaris in permanent mandibular first and second molars using 

CBCT images in Rafsanjan, Iran in 2020. The researchers hope that their study will help dentists learn more about 

the prevalence and importance of this phenomenon in Iran so that unwanted incidents during treatment can be 

reduced.  

Materials & Methods 

The present study was performed on CBCT images obtained from patients referred to a private oral and 

maxillofacial radiology clinic in Rafsanjan city (Iran) from January 2020 to January 2021. These images were 

taken for diagnostic purposes or from patients who were candidates for dental implants. The code of ethics, with 

the number "IR.RUMS.REC.1400.129", was obtained from the research ethics committee of Rafsanjan University 

of Medical Sciences. The sample size was estimated using the enumeration method. The sample size was at least 

143 with an absolute precision of 0.02 and a confidence level of 95% based on the study by Rahimi et al., in which 

the prevalence of radix molaris was 3%. [13] The sample size was obtained by the following formula: 
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A total of 407 CBCT images were taken with Planmeca ProMax 3D Classic (Helsinki, Finland) at 90 kVp and 

10 mA for 10-15 seconds, with a voxel size of 0.4-0.6 mm. They were then evaluated using Planmeca Romexis 

software (version 3.8.3). All subjects with at least one mandibular molar were included in the study, and among 

them, those whose first or second permanent molars were fully erupted, had roots, had no pathologic lesions, and 

had not received dental treatment were evaluated. The images were examined by an experienced radiologist in 

axial section and, if necessary, reconstructed sagittal section (Figure 1). 

If there was an additional root, the radiologist recorded it as either radix entomolaris or radix paramolaris and 

noted whether it was on the right or left side. The patient's demographic information, including age and sex, was 

also recorded. In the end, the data were fed into SPSS software (version 22) and analyzed by the chi-square test. 

Statistically significant differences were set at P<0.05. 

 

 

 

 

 

 

 

 

 

Figure 1. The bilateral incidence of radix entomolaris in the first mandibular molar on different axial sections 

Results 

Out of 407 radiographs, 365 (89.6%) mandibular molars, including 156 first molars and 209 second molars, 

were examined. A total of 212 teeth belonged to women and 153 to men. Further, 16 (4.4%) teeth had three roots, 

in all of which the extra root was on the distolingual side and was categorized as radix entomolaris (Figure 2). The 

chi-square test was used to evaluate the prevalence of radix molaris based on the tooth type, sex, and tooth side 

variables. The results showed that the prevalence of radix molaris varied significantly by tooth type. (P=0.001) 

The results also showed that all teeth with extra roots were first molars, and the prevalence of extra roots was thus 

reported as 10.3% in first molars. (Table 1). 

 

 

 

 

 

 

 

 

 

 

Figure 2. Incidence of radix entomolaris in the right mandibular first molar on different axial sections 
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Table 1. The frequency of radix molaris based on the study variables 

Variable Frequency 
Number of roots 

P-Value 
Two Three 

Number 145 8 

Percent 94.8 5.2 

Number 204 8 

Percent 96.2 3.8 

Number 194 11 

Percent 94.6 5.4 

Number 155 5 

Percent 96/9 3.1 

Number 140 16 

Percent 89.7 10.3 

Number 209 0 

Percent 100 0 

Data were analyzed by chi-square test 

Discussion 

In the present study,the frequency of radix molaris was 4.4%. All additional roots were on the distolingual 

side(radix entomolaris), and no teeth with radix paramolaris were detected. The prevalence of radix entomolaris 

was 10.3% in the first molars.  Detecting extra roots in the mandibular first and second molars is critical for a 

successful endodontic treatment. [15, 16] 

 Various studies have used different methods to investigate the prevalence of radix molaris. It has been shown 

that the use of periapical images to detect radix molaris may not be reliable, [13, 17] Some studies, however, have 

used periapical imaging to investigate the prevalence of radix molaris. [18, 19] Some researchers have also studied 

extracted teeth. [14, 20]  In the present study, CBCT images were used. It provides a three-dimensional image of the 

tooth and enables the study of distances and angles. Tue et al. reported a prevalence of 25.61 for radix molaris in 

the first molars of a Taiwanese population. [19] In China, this prevalence was 29.7%. [21] While this three-rooted 

mandibular molar is a common phenomenon in East Asia, its prevalence rates in Africa, Europe, and South 

America have been reported to be 3, less than 1, and 1.7, respectively. [17] 

In a Turkish population, Çolak et al. reported a prevalence of 1.9% for radix molaris in the first molars and 

0.6% in the second molars. [22] Duman et al. also reported a prevalence of 1.2% for radix molaris in Turkey. [17] In 

a study the prevalence of radix molaris in the first molars was reported to be 4.5% in a Saudi population. [23] These 

differences may be due to different sample sizes and racial differences. In a study in northwestern Iran, Rahimi et 

al. showed that 3% of the first mandibular molars had radix molaris, [13] while the present study showed that the 

prevalence of radix molaris was 10.3% in the first mandibular molars. This discrepancy can be due to sample size 

as well as racial differences between the two regions. Another study reported that the prevalence of radix 

entomolaris was 6% in the first and 0.6% in the second molars. [16] In the present study, no three-rooted second 

molars and also no teeth with radix paramolaris were detected, and the prevalence of radix entomolaris was higher 

in the first molars, which might be due to technical differences at play.  
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In the present study, the prevalence of radix molaris was not affected by sex and jaw side. However, in all 

cases, the mandibular molars were not present on both sides, and the results on the effect of the side on the 

frequency of radix molaris can be biased. Others have also shown similar results. [13, 19, 24] In the present study, one 

subject had a bilateral incidence of radix molaris, and this scenario has been described in an Iranian population for 

the first time. This study showed that radix molaris is not a rare phenomenon in southeastern Iran and is especially 

common in the first molars. CBCT images are recommended to be used in these cases, as this technique shows the 

exact position of the tooth, the number of roots, and their angle and length very well. Therefore, it is possible to 

identify additional roots using CBCT images. The present study is a retrospective study, so prospective studies are 

recommended to investigate this phenomenon in more detail. In the present study, the teeth were not examined 

bilaterally, so it is recommended for future studies to examine the teeth bilaterally in each subject. It is also 

recommended to have the images examined by more than one person to avoid human error. 

Conclusion 

In the Iranian population, three-rooted molars may occur in the first molars. Dentists should perform more 

diagnostic procedures if they suspect the presence of radix molaris, as this is not an uncommon finding. 
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