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Introduction:Abstract: 
Mandibular premolars are the teeth with one of the most complicated root and root canal anatomy, it is essential to carefully evaluate anatomic variations to ensure adequate cleaning of root canal system. This case Series addresses endodontic management of 4 mandibular premolars with different anatomic variations identified via clinical and radiographic examination. This article helps us to diversify our knowledge about possible anatomic variations in mandibular premolars.
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﻿﻿Success of root canal therapy depends on the thorough cleaning and debridement of the root canal system. Inability to recognize any additional root canal will cause flare ups during or after treatment and eventual failure of root canal treatment. So, thorough clinical and radiographic evaluation of the root canal system should be done prior to treatment to evaluate any anatomical variation. Mandibular premolars may show wide variations in root canal anatomy and morphology[[footnoteRef:1]]. They are the most complicated teeth concerning endodontic treatment. High failure rate of 11.45 % has been reported in mandibular first premolars[13]. Studies have reported 98% of the first premolars having single-root, 1.8% as having two roots, 0.2% with three roots, and the rare presence of four roots in less than 0.1% of cases. Studies done by Vertucci also reported 74% cases of mandibular first premolar with single canal, 25.5% cases with two canals and 0.5% cases with 3 canals.[12] The frequency of mandibular second premolars with single canal is 88.4%, 11.2% with 2 canals & three root canals ranges between 0 and 0.4%.(Al-Fouzan, 2001). Zillich & Dowson (1973), have reported mandibular second premolars with three canals. The incidence of a mandibular second premolar having three or four canals is rare. The present article reports successful nonsurgical management of 4 mandibular premolars with unusual morphology. [1: 
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Case Report: 
Case 1: 
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 Figure 1:  A)  preoperative x ray, B) working length, C ) master cone, D) post obturation
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 Figure 2:  Axial section of CBCT showing root  bifurcation

Case Report:
A 35-year-old male patient reported to the department of Conservative Dentistry and Endodontics, Government dental college and hospital, Ahmedabad with pain in lower left back tooth region. Patient had non-contributory medical history. Pain was sharp, shooting, spontaneous and continuous type. Clinical examination revealed carious lesion in distal aspect of left mandibular 2nd premolar. Tooth was tender on percussion. Pulp sensibility test with Electric pulp tester shows early response with lingering type of pain. Intraoral periapical Radiographs showed radiolucency involving enamel dentin and approaching pulp. Widening of the periodontal ligament space was also noted around the root. Bifurcation of the root was suspected in the radiograph so, CBCT analysis was done to confirm. CBCT showed single root bifurcating into two in the middle third, with larger buccal and small lingual root.﻿ Diagnosis of symptomatic irreversible pulpitis with apical periodontitis was made. Root canal treatment was initiated, anesthesia was obtained by means of inferior alveolar nerve block using 1.8 ml of 2% lignocaine hydrochloride with 1:80,000 adrenaline. The tooth was isolated with rubber dam and under 2.5 x magnification all the caries was removed prior to accessing the pulp chamber with number 2 round bur. Using a size 10 K file (Mani dental) canal was negotiated in each of the buccal and lingual root. Biomechanical preparation of both the canals was done with Hyflex CM file system till 25.04 files under 3% hypochlorite irrigation. Calcium hydroxide (CaOH2) intracanal medicament was placed. One week later as the symptoms subsided the root canals were obturated with AH plus (Dentsply) sealer and gutta percha using cold lateral compaction technique. Post-operative Radiograph was taken.
Case 2: 
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Figure 3: A )  preoperative x ray, B) working length, C )master cone, D) post obturation

A 26-year-old female patient with a non-contributory medical history reported to the department with pain in lower left back tooth region. Pain was of sharp, continuous and lingering type. Clinical examination revealed carious lesion in mesial aspect of mandibular left 2nd premolar. There was no evidence of swelling, sinus tract, and periodontal pocket. Tooth was non tender on percussion. Pulp sensibility test with Electric pulp tester showed early response compared to contralateral tooth. Periapical Radiographs showed radiolucency involving enamel dentin and reaching pulp﻿ in distal aspect of left mandibular second premolar. Abrupt change in size of root canal indicating division of the canals in middle third was noted. Diagnosis of Symptomatic irreversible pulpitis with normal periapical tissue was made. Root canal treatment was initiated, anesthesia was obtained by means of inferior alveolar nerve block using 1.8 ml of 2% lignocaine hydrochloride with 1:80,000 adrenaline. The tooth was isolated with rubber dam & under 2.5 x magnification all the caries was removed prior to accessing the pulp chamber. Coronal third of root canal was enlarged using number 2 Gates Glidden drills. Using a size 10 K file (Mani dental) 2 canals with 1 buccal and 1 lingual were negotiated, working length radiographs confirmed single canal bifurcating in middle third of the root and merging to one canal in apical third. (1-2-1) Vertucci’s type III canal configuration. Buccal canal was relatively straight larger and reaching the root apex. Biomechanical preparation was done till 30.04 in buccal canal and till 25.04 in lingual canal using Hyflex CM file, with 3 % sodium hypochlorite irrigation and dried with paper points. Single sitting root canal treatment was completed using AH plus resin sealer and gutta percha points using cold lateral compaction technique. Post operative radiographs were taken.







Case 3: 
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Figure 4:  A ) preoperative x ray, B )working length, C )master cone, D )post obturation

A 31-year-old female patient with a non-contributory medical history reported to the department with pain in lower left back tooth region. Patient felt pain on food lodgment. Clinical examination revealed carious lesion in distal aspect of mandibular left first premolar. Tooth was tender to percussion. Pulp sensibility test with electric pulp tester showed no response. Periapical Radiographs showed radiolucency involving enamel dentin and pulp﻿. Widening of Periodontal ligament space was noted. Radiographs revealed abrupt change in the continuity of the root canal anatomy indicating extra canal. Based on signs and symptoms definitive diagnosis of pulpal necrosis with apical periodontitis was made. Root canal treatment was initiated. The tooth was isolated with rubber dam & under 2.5 x magnification all the caries was removed prior to accessing the pulp chamber. Using a size 10 K file (Mani dental) 2 canals were negotiated buccal and lingual, working length taken with stainless steel 10 K file (Mani dental), which showed single canal bifurcating into two canals in the middle third. (1-2  Vertucci’s type V canal configuration).Biomechanical preparation was done till 25.04 Hyflex CM file, with 3% sodium hypochlorite irrigation. Intracanal calcium hydroxide medicament was placed for one week. The root canals were then obturated with AH plus (Dentsply) sealer and gutta percha cold lateral compaction technique. Post operative radiographs were taken.









Case 4:         
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  Figure 5: A ) preoperative x ray, B) working length, C) master cone, D )post obturation

A 24-year-old male patient with a non-contributory medical history reported to the department with pain on food lodgment in lower right back tooth region. Clinical examination revealed carious lesion in mesial aspect of mandibular right second premolar. Periodontal pockets around the teeth were within normal limits. Tooth was non tender to percussion .Pulp sensibility test with Electric pulp tester (parkell) was done, which showed no response. Radiographs showed caries involving enamel, dentin and reaching pulp﻿. Careful radiographic evaluation at different angulations showed single root bifurcating into two at the level of middle third. Diagnosis of pulpal necrosis with normal periapical tissue was made. Root canal treatment was initiated. The tooth was isolated with rubber dam & under 2.5x magnification all the caries was removed prior to accessing the pulp chamber. Access opening was done with number 2 round bur. While negotiating canal in buccal root, file was going in two different directions on taking working length radiographs two canals were identified in buccal and one canal in lingual root. Biomechanical preparation of one canal at a time was done with Hyflex CM file system till 25.04 under 3 % sodium hypochlorite irrigation. Calcium hydroxide with 2% chlorhexidine intracanal medicament was placed. One week later as the symptoms subsided the root canals were obturated with AH plus (Dentsply) sealer and gutta percha with cold lateral compaction technique. Postoperative radiographs were taken.
Discussion: ﻿ 
The possibility of variations in root canal morphology must be considered before root canal treatment is undertaken. Majority of mandibular premolars have single root. Variations include two roots, that are found in 1.8% of these teeth and three-roots in 0.2% cases and four-roots in 0.1% cases, which are very rare[2].﻿Root shape, root position, and relative root outline along with root canals should be carefully examined from the preoperative radiograph. ﻿
 At least two radiographs with 15° to 20° horizontal angulations are necessary to diagnose multiple roots/root canals.[2] Along with routine intraoral radiographs use of CBCT allows three-dimensional visualization of aberrant root canal system[8].Use of magnification, careful examination of the floor of the pulpal chamber with endodontic explorer, use of dyes & champagne bubble test are few aids that help in locating extra canals. In case of  2 canals in mandibular premolars locating the lingual canal is  more difficult due to lingual inclination of the crown, to counter this situation the clinician may need to extend the lingual wall of access cavity more lingually[12].Three root canals should be suspected clinically when the pulp chamber does not appear to be aligned in its classic bucco-lingual relationship.[10]  In order to achieve success in root canal treatment, it is necessary to identify all existing root canals, do adequate chemico-mechanical preparation and finally, fluid tight seal them with a biocompatible root canal filling material. [1]
Conclusion:
﻿Latest imaging techniques and evaluation of wider populations have given a better insight regarding mandibular premolar anatomy and their inherent variations. The mandibular premolar teeth might have extremely complex root and canal system morphology, leading to problems during root canal treatment. ﻿It is important for dental clinicians to gain adequate knowledge about the anatomy of the root canal system and its diversities and do proper radiographic evaluations before and during root canal treatment for successful outcome.
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