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            Abstract

            
               
Developmental disturbances such as change in tooth shape, size and number are recognized conditions. One such anomaly is supernumerary
                  root. The condition is more common in molars than in anterior teeth. The studies have however shown the variation in the morphology
                  of single rooted mandibular canine. Adding to the literature is this case report which presents impacted mandibular canine
                  with two roots and root canals using CBCT. The awareness of these variations through varying research materials is a must.
                  The success of treatment depends on internal and external anatomy of tooth as well. Thereby, lack of knowledge of these anatomical
                  aberrations could lead to failure of treatment, especially endodontic treatment. Proper pre operative imaging and interpretation
                  is a key to hike success rates with anatomical complexities and variabilities.
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               Introduction

            The mandibular canine is a strategically important tooth in the dental arch. Canine is called the “cornerstone” of the mouth
               because of its location, which reflects its dual function to complement the incisors and premolars during mastication. Lower
               canine is a tooth with a robust, long root and very good implantation, making it a valuable abutment tooth for any type of
               prosthetic treatment.1 It also plays a major role in occlusal guidance during the eccentric movements and posterior disocclusion.2 
            

            From a morphological standpoint, mandibular canine is usually a monoradicular tooth. The internal anatomy of the radicular
               canals does not always correlate with the outer shape of the tooth. The mandibular canines do not always display the basic
               anatomy that we expect with one root and one canal.3 Due to introduction of new technologies related to intraoperative vision magnification and innovative radiological imaging
               systems, there has been a noticeable increment in the number of clinical studies and case reports that have revealed morphological
               variations, such as the presence of two roots and two root canals in the mandibular canine. Finding variations, such as this,
               is unpredictable and the clinician must assume that any mandibular canine could morphologize with variation, so that any unforeseen
               treatment complications during an endodontic treatment related to unusual root canal anatomy can be avoided.4 
            

            When a patient has an impacted canine, the timing of orthodontic treatment, the type of surgical procedure to expose the tooth,
               the orthodontic mechanics, and the potential problems vary depending on its morphology and position in the jaw.5 However, an impacted mandibular canine which have double roots as well as two root canals, is a very rare finding in literature
               and has a great impact in orthodontic treatment. Cone‐beam computed tomography is a modern diagnostic modality that may be
               useful when conventional radiographs provide limited information and further details are necessary. 
            

            This paper reports a rare incidence of bilateral mandibular canines with two roots and root canals and left canine being impacted.
               
            

         

         
               Case Report

            A healthy 53-year-old female patient was referred to the department of Oral Medicine and Radiology, School of Dental Sciences,
               Sharda University, India from a private clinic for cone beam tomographic evaluation of lower anterior teeth before orthodontic
               correction. The patient had a chief complaint of pain in the lower left anterior region. Clinical examination revealed severe
               attrition with endodontic attempt in left central and lateral incisors, with tenderness on percussion on both. The left canine
               was found to be clinically missing and patient did not give a history of extraction of the same. Electric pulp testing was
               performed for all the mandibular anterior teeth and delayed response was observed in both 32 and 34. CBCT was performed using
               Carestream CS 9300 Select 3D digital imaging system (Carestream Dental LLC, Atlanta, GA, USA). Images were obtained at 84
               kVp, 10 mA with an FOV of 5x5 with 180µm resolution.
            

            
                  
                  Figure 1

                  CBCT 3– dimensional image showing vertically impacted mandibular canine 33 
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                  Figure 2

                  The presence of crown of impacted canine between cervical and middle third of mandibular incisors and causing external root
                     resorption.
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                  Figure 3

                  The root portion showing bifurcation with clear picture of buccal and lingual roots.
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                  Figure 4

                  CBCT imaging of peculiar two rooted mandibular canine with two canals.
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                  Figure 5

                  (a) Two-rooted mandibular canines with a buccal root larger than lingual root, (b) Buccal and lingual roots of the same size,
                     (c) Lingual root larger than buccal root
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/5dcb30e2-023e-44bf-8471-ef8e6010c844image5.png]

             

            CBCT revealed vertically impacted 33 in the symphysis region of mandible involving both the alveolar and basal process (Figure  1). The impacted tooth measured approximately 23.4 mm in length and 7.3mm width at the CEJ. The crown was noted in the alveolus
               inferior to the apical 3rd of 42,41,31. The impacted tooth was obliquely placed and was oriented labially and causing thinning
               and perforation of adjoining mandibular labial cortex. The crown of the impacted tooth was in contact with the cervical and
               middle one third level of 41 causing external root resorption (Figure  2). The radicular portion showed furcation with evidence of lingual and buccal roots (Figure  3). The apical third region of the root did not reveal any dilaceration. Impacted tooth revealed normal radicular and pulpal
               morphology with normal follicular space. Deciduous precursor was not present. The radicular portion of right mandibular canine
               showed furcation with evidence of lingual and buccal roots. Incomplete endodontic treatment of 32 and 34 were evident.
            

         

         
               Discussion

            The knowledge of any anomalous anatomical variation is of keen importance for the treatment modalities to be successful. These
               morphological changes within root and root canal system would be predicted in any tooth to any degree and incidence. Overlooking
               the fact, mandibular canine is the least studied tooth, the complex variations in the root canal system has been reported
               in the tooth via numerous studies. The presence of two roots in addition to two root canals is a rare occurrence in mandibular
               canine with a range of 1 -5%4 (Figure  4). Pecora JD et al. (1993) studied 830 mandibular canines analysing the internal anatomy, directions and number of roots.
               The results showed 1.7% of the teeth with two roots and root canals.6 D’ Arcangelo et al. added to the literature two cases of mandibular canine with two roots underwent endodontic treatment.7 Another case report was added by Heling et al. of two roots in mandibular canine though the tooth exhibited three canals.8

            Generally, the roots in bifid mandibular canine are positioned buccally and lingually which are difficult to identify in pre
               operative radiograph due to superimposition. Thus, the definitive diagnosis requires three-dimensional imaging modality CBCT.
               The bifurcation can be present either in the apical third, middle third or cervical third, implying a certain degree of difficulty
               in treatment. If present in the apical third, it poses a greater difficulty in localization and preparation and perforation
               of bifurcation becomes easy if present in the cervical region.4 The studies have predicted the level of bifurcation in two rooted canine for 43-57% in cervical third and about 40% in the
               middle third.9 In our case report, the bifurcation was present apically. 
            

            Impacted teeth are those with delayed eruption or no eruption in correspondence to their normal timeline. The frequency of
               mandibular canine to be impacted is relatively a rare and unusual occurrence in against to maxillary canine. The prevalence
               rate of impaction varies from 0.8 -2.3% for maxillary canine to 0.05 -0.4% for mandibular canine.10 The impacted mandibular canine, as present in this case report can be classified on the basis of angulation and depth. In
               regards to angulation, it can be mesioangular, distoangular, vertical or horizontal. According to depth, it is classified
               as follows:
            

            
                  
                  	
                     Level: The crown of the impacted canine is at the cervical margin of the adjacent tooth.

                  

                  	
                     Level: The crown of the impacted canine is between the cervical margin and root of the adjacent teeth.

                  

                  	
                     Level: The crown of the impacted canine is below the apex of the root of adjacent teeth.11 

                  

               

            

            The other classification is depicted in the Figure  5.
            

            This case report includes vertical impaction of mandibular canine at level 2. Various treatment alternatives have been suggested
               for the case like extraction, auto transplantation or surgical exposure of the impacted teeth followed by moving the tooth
               into the dental arch orthodontically.12 Surgical treatment has been however considered to be the more favoured option.
            

            The associated complications of impaction or delayed eruption are pulpal necrosis, ankylosis and external root resorption.13 Walker et al. studied root resorption about 67% in lateral incisors and 11% in central incisor adjacent to impacted teeth.14 The following case report shows root resorption in mandibular anteriors in proximity to impacted mandibular canine. The diagnosis
               of resorbing root is made more evident with an advanced and innovative radio aid, CBCT. A study predicted 63% improvement
               in detection rates of root resorption associated with impacted canine using CBCT.15 Even the extent of resorption shown in CBCT is more precise than normal radiographs.
            

         

         
               Conclusion

            Although mandibular canine is usually a single rooted tooth, the clinician must be aware of the existing anatomical variation
               of two roots and two canals. Careful interpretation of these variations using conventional radiograph techniques and advanced
               imaging techniques like CBCT is required. These pre operative interpretations would lead to greater precision and a successful
               treatment.
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