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      Abstract

      


      Introduction


      Chemomechanical preparation of the root canal system is extremely important during root canal therapy and, in order to achieve this goal, location of all entrances into the root canal system must be accomplished. The mandibular second molar usually has two roots and three root canals; However, there can be variations both in the number of roots as well as in the number of canals.


      Methods


      The clinical case presented here is a mandibular second molar with three roots, which is not a common finding.


      Results


      In this anatomical situation, the third root can be located either distal to or at the same level as the furcation, and it can be located buccally (radix paramolaris) or lingually (radix entomolaris). Examination of the external anatomy and number of cusps is necessary to determine the presence of the radix.


      Conclusion


      A follow-up examination was performed 12 months after completion of the case; The patient was asymptomatic and without radiographic signs of periradicular periodontitis. A literature review of this anatomical anomaly is also presented.
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      Introduction

      


      Thorough knowledge of both the external and internal anatomy of the tooth to be endodontically treated allows the clinician to clean, shape and fill the root canal system in three dimensions, which is the main purpose of nonsurgical root canal therapy [1]; However, missed root canals, which are usually anatomical variants or extra canals, may compromise the prognosis of a tooth by harboring infected organic tissue [2].


      Mandibular molars usually have two roots, one mesial and one distal, that typically have either one or two canals each. The most frequent anatomical variation in the mandibular first molar is the presence of a third root located in a distolingual position and its prevalence varies depending on the patient's race [2]. In contrast, the most frequent anatomical variation of the mandibular second molar is fusion of its roots [3] and a C-configuration of the root canal system [4-6]. The presence of accessory roots on this tooth has rarely been reported [5,7,8].


      Carabelli (1844) was the first to describe the presence of a third root (located lingually) on a mandibular molar [9]. In 1915 Bolk named it radix entomolaris (RE) [10]. This root is present in 0.7% to 4.2% of the European population [11-15]. When it is located buccally instead of lingually, it is called radix paramolaris (RP), as named by Bolk in 1914 [16]. The prevalence of RP is much lower than that of RE.


      The present case is of a mandibular second molar with a third root in a buccal position (RP). Its presence is very rare; Therefore, it is considered exceptional root morphology [17].


      Case Report

      


      A 54-year-old Caucasian female arrived for consultation at the endodontic postgraduate department complaining of pain in her mandibular left quadrant. The patient's medical history was noncontributory. After having a thorough examination, the patient reported no pain to percussion but high sensitivity to cold in her mandibular left second molar; The molar was diagnosed as having symptomatic irreversible pulpitis.


      After rubber dam isolation of the tooth, a leaking composite restoration, and caries were removed. Access into the pulp chamber was done with a No. 4 round bur; Final access was refined with an Endo-Z bur (Dentsply-Maillefer, Ballaigues, Switzerland). Location and flaring of the coronal third of the root canals was done and working length determined. Three canals were found in the mesial root, but the middle mesial and mesiobuccal canals joined once they were instrumented. A third root located distobuccally was also found and confirmed radiographically.


      Instrumentation was carried out with the Mtwo system (VDW Endodontic Synergy, Munich, Germany) up to a size 25/06 in all canals. Irrigation was done between every instrument change with 2.5% NaOCl, maintaining patency with a No. 10 K-file. Then 17% EDTA was activated intracanal using the red 25/04 tip of the Endoactivator (Tulsa Dental, Tulsa, OK, USA) for 1 min to remove the smear layer, and a final irrigation was done with 2.5% NaOCl. After we dried the canals, filling was done by the vertical condensation technique, using System B (SybronEndo Dental Specialties, Orange, CA, USA) at 200 ℃ and the 1-2 Buchanan Hand Plugger (Sybron) to condense the Autofit 0.06 gutta-percha points (Sybron) in the apical third. The two coronal thirds were filled by lateral condensation using fine gutta-percha points (Dentsply-Maillefer); And a digital spreader, Top Seal (Dentsply) was used as the sealer. Cavit G (3M ESPE, St. Paul, MN, USA) was used as a temporary filling to seal the access cavity. Final x-ray films were taken from mesial and distal angles (Figure 1).


      
        [image: ] Figure 1: A) Periapical x-ray film; B) Distal working-length radiograph; C,D) Mesial and distal postoperative x-ray films. View Figure 1

      


      The tooth was restored with a composite inlay almost immediately after the root canal treatment had been completed. At that time, the patient was asymptomatic, and no periradicular radiolucencies were apparent. A follow-up examination was done 12 months after treatment (Figure 2). Further examination was done by means of cone beam computed tomography (CBCT), which was indicated as part of her full-mouth restorative treatment. This showed the presence of the buccal root, or RP.


      
        [image: ] Figure 2: A) 12-month follow-up radiograph; B) Photographic occlusal view of composite reconstruction after 12 months; C) Axial and coronal sections showing buccal direction of radix paramolaris (RP); D) Occlusal radiograph showing buccal direction of RP. View Figure 2

      


      Discussion

      


      One of the main reasons for failure of endodontically treated teeth is the presence of untreated root canals [18-25]. The mandibular second molar usually has two roots, but it might present certain internal or external anatomical variations. In their external anatomy, the roots may merge or be C-shaped. Weine [26], Gulabivala [4], Ahmed [27], Al-Qudah [6], and Lohand, et al. [28], studied the number of roots present on mandibular second molars and did not find any third roots. On the contrary, Manning examined 149 mandibular second molars and found a third root in 2% of the cases but did not specify their locations [29]. Gulavibala [5] and Rocha, et al. [7] obtained similar results, with 1.2% and 1.5% of the cases, respectively, having three roots.


      In terms of internal anatomy, there are usually two canals in the mesial root and one in the distal root; Nevertheless, the most frequent morphological variant is the C-shaped canal [30].


      Another anatomical peculiarity becoming a frequent finding in the mandibular first molar is the presence of a third canal in the mesial root (called the middle-mesial canal), and locating it requires a modification in the access cavity design. As with third roots, the prevalence of a middle-mesial canal in the mandibular second molar has rarely been described. In 1981, Pommeranz was the first to describe the presence of a middle canal in the mesial root of a mandibular second molar. Of the 39 second molars he evaluated, five extra canals were instrumented, and three of them merged into one of the main canals after being flared; this resulted in two canals in the mesial root, a circular one and a fin-shaped one. In the other two cases, the middle-mesial canal had a separate orifice [31]. Martínez-Berná and Badanelli [32] retrospectively evaluated 944 cases of treated mandibular second molars, finding a third canal in 0.42%.


      In the present case, we initially observed three canals on the working-length x-ray image; However, once they were instrumented, the middle-mesial canal merged with the mesiobuccal one, resulting in a fin-shaped canal.


      An RE or RP implies the presence of a canal that is not only difficult to locate, but also difficult to clean and shape. De Moor, et al. [33] described this complexity in the anatomy of RE in which the root curvature is usually different from the other roots in the same tooth.


      The presence of RE varies among races, ranging from 3.4% in the European population to 40% among Mongoloids. The presence of RP, as in the case here, is much lower. References show that a third buccal root in mandibular molars occurs in only 0.5% of the cases [17,34], which makes this case peculiar. To our knowledge, only one case report of an RP in the mandibular second molar has been published [17].


      Carlsen and Alexander [34] carried out the most exhaustive case study of radix roots in mandibular molars with a sample of 203 paramolaris roots, out of which 136 were in the mandibular second molar. Based on the classification suggested by them, our case report corresponds to a type B, wherein the buccal part of the root complex consisted of three cone-shaped macrostructures: One central, one mesial, and one distal. Because the roots were so close to each other, we could not confirm whether it was a completely independent root or one that had merged with the distal one; however, the distally angled x-ray image clearly showed that it had an independent apical foramen.


      The presence of a third root on the mandibular second molar also has clinical implications. Detecting its presence can prevent complications such as leaving a canal untreated. In most instances, taking radiographs from different angles or carefully observing the clinical crown can help detect the presence of the extra root [35]. In this case, none of the x-ray films taken before, during, or after treatment showed the exact contour of the radix root because of its position. Superimposed roots on the radiograph can result in an incorrect diagnosis; That is why it is also important to thoroughly inspect the morphology of the crown. In this case, however, the presence of a previous filling and recurrent decay prevented a correct diagnosis.


      One-year post-treatment and during the follow-up appointment, conventional periapical and occlusal x-ray films were taken, as well as CBCT, in which we can appreciate, although with some difficulty, the presence of the RP. CBCT is a complementary diagnostic technique that is becoming more popular in dentistry, especially in endodontics.


      The presence of an extra root is sometimes associated with changes in occlusal anatomy. Seperber and Moreau showed that 20% of molars having an additional root also possess an extra cusp that is situated between the two lingual ones, suggesting the presence of a distolingual root. In their observational study, 100% of the molars with an extra cusp proved to have an additional root [35]. Calberson, et al. [17] confirmed this finding in their article wherein they examined mandibular molars having extra roots, finding an extra cusp on the buccal side of a mandibular third molar and a paramolaris root. Careful analysis of the contralateral tooth can also help detect the presence of an RE or an RP, since there is a strong likelihood of bilateral occurrence of this anatomical variation [36]. In this case report, the mandibular right second molar was absent, making diagnosis more difficult.
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