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        Abstract



        
          Objective:


          This study evaluated the residual dentin thickness (RDT) of maxillary premolars after the use of different cervical preflaring (PF) drills by using cone-beam computed tomography (CBCT).

        


        
          Methods:


          Eighty bifurcated maxillary premolars were accessed and randomly divided into 5 groups (n=16). PF was performed with Gates-Glidden #1, #2, and #3 (group 1), Largo #1 and #2 (group 2), and LA Axxess #20/.06 (group 3), #35/.06 (group 4), and #45/.06 (group 5). CBCT images were acquired before (preoperative) and after (postoperative) PF. Initial and final cervical dentin thickness was measured at the buccal, palatal, mesial, and distal aspects, 0.5 mm coronally to the furcation, on both buccal and palatal roots, using CBCT’s image analysis software. The percentage of removed dentin after PF preparation was also calculated. Data were analyzed using ANOVA followed by Tukey’s test at a significance level of P < 0.05.

        


        
          Results:


          No statistically significant differences were found among the groups for preoperative or postoperative RDT (P > 0.05). LA Axxess #20/.06 (group 3) removed significantly less cervical dentin at all root canal aspects on both buccal and palatal roots. The mesial aspect of the buccal root and distal aspect of the palatal root were significantly reduced after the use of LA Axxess #45/.06 (group 5) and Largo #1 and #2 drills (group 2), respectively (P < 0.05).

        


        
          Conclusion:


          PF in bifurcated maxillary premolars should be performed with LA Axxess instrument #20/.06. The use of Gates-Glidden #1, #2, and #3, Largo #1 and #2, and LA Axxess #45/.06 drills should be done with caution.
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      1. INTRODUCTION


      Contemporary guidelines for cleaning, shaping, and disinfection of root canals emphasize the importance of the removal of dentin interferences along the cervical and middle thirds prior to apical instrumentation [1]. An adequate preflaring (PF) improves the determination of the anatomic diameter at the working length [1, 2], reduces the quantity of extrusion of debris [3] and the incidence of root dentin defects [4] during root canal preparation. On the other hand, an excessive dentin removal during PF may pose a risk to root perforation or even result in weakened root canal walls [5-10]. The residual dentin thickness (RDT) has been pointed out as the most important factor for root resistance against vertical root fracture (VRF) [11], which has been identified as the most common cause for the loss of endodontically treated teeth [11].


      Maxillary premolars have complex and variable root and root canal morphology [12, 13]. The presence of bifurcated roots with variable degree of curvature, narrow furcation entrance, deep mesial concavities, various pulp cavity configurations, and multiple canals and apical foramina [14, 15] makes the endodontic management of these teeth a real challenge [12, 15]. Furcation groove on the palatal aspect of the buccal root is another relevant anatomic feature, commonly observed in bifurcated maxillary premolars [12, 14, 16]. The existence of a furcation groove has clinical importance for endodontic and prosthodontic treatment planning [12, 14] because its presence may result in inconsistent wall thickness at the different aspects of the root [1, 13, 15], which could predispose to the occurrence of unpleasant operative accidents [17].


      A considerable number of studies have been developed with the purpose of evaluating the effect of endodontic and prosthetic procedures on RDT [1, 5, 18-21]. A significant amount of information is derived from investigations on maxillary or mandibular molars [6-10, 19-23], which may not be fully applicable to other dental groups, since each tooth has its own features [15]. One of the main concerns, even for most experienced clinicians, is which PF instrument could create an increased risk for root perforation or creation of weakened root canal walls [24], especially in teeth presenting oval roots, in which the mesiodistal diameter is narrower than the buccolingual diameter, such as in maxillary premolars [1, 17]. Until now, there is no consensus about the clinical and radiographic parameters that should be considered when choosing the type and size of the instrument for the enlargement of cervical and middle thirds [5], which means that in daily clinical practice, the choice of PF instrument has been based on personal preference.


      Studies regarding the RDT on maxillary premolars have focused on the comparison of different instrumentation techniques, the impact of post space preparation, or the morphologic analysis of the furcation groove [1, 12, 14, 16, 17, 25]. To date, no study has been developed to assess RDT after PF in maxillary premolars. Thus, this study evaluated the cervical dentin thickness of bifurcated maxillary premolars before and after the use of Gates-Glidden (GG), Largo, and LA Axxess drills by using cone-beam computed tomography (CBCT). The null hypotheses tested were that RDT and the percentage of removed dentin do not vary as a function of the PF instrument.

    


    
      

      2. MATERIALS AND METHODS


      Bifurcated maxillary first and second premolars were obtained from the institutional tooth bank, radiographed in both buccolingual and mesiodistal directions and stored in 0.1% thymol solution (ProLab, São Paulo, SP, Brazil). Initially, teeth presenting fully-formed apices, bifurcation at the junction of the cervical and middle thirds, no caries, no restoration, no calcifications, no internal or external root resorptions, no dental posts or prosthetic crowns, and no prior endodontic treatment, were selected. Ethnicity, age, and gender of the donors were unknown.


      All selected teeth were mounted on cylindrical molds embedded in silicone rubber (Cascola, Diadema, SP, Brazil) with their buccal surface in the anteroposterior position. Preoperative (before cervical PF) CBCT images (PreXion 3D Inc., San Mateo, CA, USA) were obtained using the following parameters: thickness, 0.1 mm (dimensions, 1.17 mm × 1.57 mm × 1.925 mm); field of view, 56.00 mm; voxel, 0.100 mm; tube voltage, 90 kVp; and tube current, 4 mA. The exposure time was 33.5 s. CBCT images were transferred to a computer and analyzed for increased tooth standardization. Only teeth with root curvature radius > 8 mm [26], root lengths of 21-22 mm (distance from the respective cusp to the apical foramen), and root trunk measuring 2.5-3.5 mm (distance from the pulp chamber floor to the furcation) were selected. A total of 80 bifurcated maxillary premolars were used in this study.


      Initial cervical dentin thickness was measured at the buccal, mesial, distal, and palatal aspects of both buccal and palatal roots on axial cross-sections obtained at 0.5 mm coronally to the furcation. All measurements were performed using PreXion 3D Viewer software (TeraRecon Inc., Foster City, CA, USA), with initial settings including unchecked RaySum mode, window width of 500, and window level of 600. The measurement direction followed the displayed cross lines mesiodistally and buccopalatally and was taken from the external limit of the root canal to the external root surface. The shortest distance from the root canal wall to the root surface was recorded. Each measurement was repeated three times, and the average was used.


      After preoperative CBCT image acquisition, standard access cavities were performed using a #1013 bur (KG Sorensen, Barueri, SP, Brazil) in a high-speed handpiece (Kavo Ind. Com. Ltda., Joinville, SC, Brazil). Access was refined using a #3083 bur (KG Sorensen) within the pulp chamber to obtain straight-line access to the buccal and palatal canal orifices. The pulp chamber and root canals were irrigated with 2 mL of 2.5% sodium hypochlorite (NaOCl; Rioquímica, São José do Rio Preto, SP, Brazil) using a 5-mL disposable syringe (Ultradent Products Inc., South Jordan, UT, USA) and a 29-gauge needle (NaviTip; Ultradent Products Inc.). The root canals were explored with #10 and #15 K-Files (Sirona Dentsply, Ballaigues, Switzerland), which were inserted passively until their tips became visible at the apical foramen. The teeth were then randomly divided into 5 groups (n=16), according to the instrument used for cervical PF: Group 1: Gates-Glidden #1 (0.50 mm), #2 (0.70 mm), and #3 (0.90 mm) (Sirona Dentsply); Group 2: Largo #1 (0.70 mm) and #2 (0.90 mm) (Sirona Dentsply); Group 3: LA Axxess #20/.06 (SybronEndo, Glendora, CA, USA); Group 4: LA Axxess #35/.06 (SybronEndo); and Group 5: LA Axxess #45/.06 (SybronEndo). The drills were used in a low-speed handpiece (Kavo) at 15,000 to 20,000 rpm and in strict accordance with the manufacturers’ instructions. The straight up-and-down motion was used in the GG group [22], whereas the antifurcation and anticurvature filing motions were used in the Largo and LA Axxess groups [8]. In the GG and Largo groups, cervical PF started with small-diameter drills, followed by those with larger diameters (serial sequence) [5]. The instruments were used to a maximum depth of 2/3 thirds of the tooth length, with a maximum depth of 5 mm from the root canal orifice. Before using each drill, and at the change of drills, the root canals were irrigated with 2 mL of 2.5% NaOCl (Rioquímica) using a 29-gauge needle (Ultradent Products Inc.). A single operator, an endodontist with more than 10 years of experience, performed all root canal procedures. Each drill was used to preflaring 5 teeth and then discarded.


      After cervical PF preparation, postoperative CBCT images were obtained, and the RDT was assessed using the same parameters described previously. A single examiner, an oral and maxillofacial radiologist with experience in interpreting CBCT exams, performed the preoperative and postoperative measurements twice with a 7-day interval. The examiner was blind to group allocation.


      
        

        2.1. Statistical Analysis


        The R software (R version 3.3.2, R Core Team, Vienna, Austria) was used for statistical analysis. Kolmogorov-Smirnov and Levene tests were used to test normality and homogeneity. Comparisons between the groups were realized by analysis of variance (ANOVA) test followed by Tukey’s test at a significance level of P < 0.05. Intraexaminer agreement was assessed by kappa statistics in 10% of the sample.

      

    


    
      

      3. RESULTS


      Intraexaminer agreement was excellent for both preoperative (kappa = 0.85) and postoperative (kappa = 0.89) measurements. Table 1 shows the results for dentin thickness on preoperative CBCT images. The initial dentin thickness on the buccal root ranged from 1.57 mm (distal aspect) to 5.56 mm (palatal aspect), and on the palatal root from 1.41 mm (distal aspect) to 5.38 mm (buccal aspect). All groups were anatomically comparable since no statistically significant difference was observed in the buccal and palatal root canals for initial cervical dentin thickness (each root canal aspect separately) (P > 0.05). Table 2 shows the results for dentin thickness on postoperative CBCT images. Although, the lowest values of the RDT were observed in the mesial of group 5 (LA Axxess #45/.06 group; 1.33 ± 0.30;) and distal of group 2 (Largo #1 and #2; 1.33 ± 0.20) aspects of the buccal root canal and distal aspect of group 2 (Largo #1 and #2 group; 1.16 ± 0.19) of a palatal root canal, no significant difference was observed among groups (each root canal aspect separately) (P>0.05). Table 3 shows the results of percentage reduction in each group from before to after cervical PF. Statistically significant differences among groups were observed. LA Axxess #20/.06 (group 3) removed significantly less cervical dentin at all root aspects on both buccal and palatal root canals. The mesial aspect of the buccal root and distal aspect of the palatal root were significantly reduced when prepared with LA Axxess #45/.06 (group 5; 26.92 ± 3.44) and Largo #1 and #2 (group 2; 33.79 ± 3.42), respectively (Table 3).


      
        Table 1 Means (mm) and standard deviation of cervical dentin thickness on preoperative (before cervical preflaring) cone beam computed tomography images in each group at the buccal, mesial, distal and palatal aspects of buccal and palatal root canals.


        
          
            
              	Buccal Root

              	Palatal Root
            


            
              	Group

              	Buccal

              	Mesial

              	Distal

              	Palatal

              	Palatal

              	Mesial

              	Distal

              	Buccal
            

          

          
            
              	1

              	2.08 ± 0.31A,a

              	1.75 ± 0.18B,a

              	1.74 ± 0.23C,a

              	5.56 ± 0.66D,b

              	2.12 ± 0.17E,a

              	1.57 ± 0.25F,b

              	1.55 ± 0.22G,b

              	5.38 ± 0.70H,c
            


            
              	2

              	1.93 ± 0.23A,a

              	1.66 ± 0.23B,a

              	1.70 ± 0.19C,a

              	5.38 ± 0.67D,b

              	2.00 ± 0.45E,a

              	1.55 ± 0.24F,a

              	1.45 ± 0.15G,a

              	5.07 ± 0.47H,b
            


            
              	3

              	1.90 ± 0.20A,a

              	1.58 ± 0.25B,a

              	1.57 ± 0.22C,a

              	5.01 ± 0.21D,b

              	2.06 ± 0.18E,a

              	1.66 ± 0.32F,a

              	1.55 ± 0.34G,a

              	5.34 ± 1.34H,b
            


            
              	4

              	1.99 ± 0.31A,a

              	1.75 ± 0.29B,a

              	1.67 ± 0.15C,a

              	5.01 ± 0.21D,b

              	2.08 ± 0.36E,a

              	1.53 ± 0.34F,a,b

              	1.41 ± 0.19G,b

              	5.14 ± 0.38H,c
            


            
              	5

              	1.99 ± 0.37A,a

              	1.82 ± 0.17B,a

              	1.75 ± 0.24C,a

              	5.29 ± 0.46D,b

              	2.10 ± 0.46E,a

              	1.72 ± 0.43F,a

              	1.70 ± 0.36G,a

              	5.28 ± 0.38H,b
            

          
        


        
          Group 1: Gates-Glidden #1, #2 and #3; Group 2: Largo #1 and #2; Group 3: LA Axxess 20/.06; Group 4: LA Axxess 35/.06; Group 5: LA Axxess 45/.06.

          Capital letters compare groups in vertical lines and lower-case letters in horizontal lines.

          Tukey test categories with the same letter are not statistically different from each other (P > 0.05).
        


      


      
        Table 2 Means (mm) and standard deviation of cervical dentin thickness on postoperative (after cervical preflaring) cone beam computed tomography images in each group at the buccal, mesial, distal and palatal aspects of buccal and palatal root canals.


        
          
            
              	Buccal Root

              	Palatal Root
            


            
              	Group

              	Buccal

              	Mesial

              	Distal

              	Palatal

              	Palatal

              	Mesial

              	Distal

              	Buccal
            


            
              	1

              	1.79 ± 0.31A,a

              	1.51 ± 0.25B,a

              	1.45 ± 0.12C,a

              	4.95 ± 0.37D,b

              	1.98 ± 0.19E,a

              	1.46 ± 0.23F,b

              	1.39 ± 0.27G,b

              	5.25 ± 0.67H,c
            


            
              	2

              	1.72 ± 0.45A,a

              	1.44 ± 0.36B,a

              	1.33 ± 0.20C,a

              	5.19 ± 0.41D,b

              	1.82 ± 0.38E,a

              	1.33 ± 0.42F,a,b

              	1.16 ± 0.19G,b

              	4.96 ± 0.46H,c
            


            
              	3

              	1.83 ± 0.38A,a

              	1.44 ± 0.31B,a

              	1.54 ± 0.22C,a

              	4.98 ± 0.53D,b

              	2.04 ± 0.44E,a

              	1.56 ± 0.42F,a

              	1.53 ± 0.17G,a

              	5.24 ± 1.37H,b
            


            
              	4

              	1.87 ± 0.29A,a

              	1.69 ± 0.21B,a

              	1.54 ± 0.17C,a

              	4.92 ± 0.24D,b

              	1.97 ± 0.19E,a

              	1.38 ± 0.33F,b

              	1.40 ± 0.25G,b

              	5.09 ± 0.55H,c
            


            
              	5

              	1.82 ± 0.17A,a

              	1.33 ± 0.30B,a

              	1.44 ± 0.36C,a

              	4.95 ± 0.37D,b

              	1.94 ± 0.31E,a

              	1.23 ± 0.36F,a,b

              	1.24 ± 0.24G,b

              	4.97 ± 0.62H,c
            

          
        


        
          Group 1: Gates-Glidden #1, #2 and #3; Group 2: Largo #1 and #2; Group 3: LA Axxess 20/.06; Group 4: LA Axxess 35/.06; Group 5: LA Axxess 45/.06.

          Capital letters compare groups in vertical lines and lower-case letters in horizontal lines.

          Tukey test categories with the same letter are not statistically different from each other (P > 0.05).
        


        

      


      
        Table 3 Mean and standard deviation of percentage reduction in each group at the buccal, mesial, distal and palatal aspects of buccal and palatal root canals.


        
          
            
              	Buccal Root

              	Palatal Root
            


            
              	Group

              	Buccal

              	Mesial

              	Distal

              	Palatal

              	Palatal

              	Mesial

              	Distal

              	Buccal
            

          

          
            
              	1

              	13.94 ± 0.18A,a

              	13.71 ± 0.16A,a

              	16.60 ± 0.19A,b

              	13.94 ± 0.15A,a

              	6.60 ± 0.95A,a

              	7.00 ± 0.98A,a

              	10.32 ± 1.15A,b

              	2.41 ± 0.33A,c
            


            
              	2

              	10.88 ± 0.17B,a

              	13.25 ± 0.16B,b

              	21.76 ± 0.26B,c

              	10.88 ± 0.14B,a

              	9.00 ± 1.02B,a

              	14.19 ± 1.62B,b

              	33.79 ± 3.42B,c

              	2.16 ± 0.38A,d
            


            
              	3

              	3.68 ± 0.42C,a

              	8.86 ± 0.11C,b

              	1.91 ± 0.22C,c

              	0.59 ± 0.07C,d

              	0.97 ± 0.14C,a

              	6.02 ± 0.83A,b

              	1.30 ± 0.18C,a

              	1.87 ± 0.22A,c
            


            
              	4

              	6.03 ± 0.83D,a

              	17.36 ± 1.88D,b

              	7.78 ± 0.99D,c

              	1.79 ± 0.21D,d

              	5.28 ± 0.64A,a

              	9.80 ± 1.21C,b

              	0.70± 0.09D,c

              	0.97 ± 0.13B,d
            


            
              	5

              	8.54 ± 0.92E,a

              	26.92 ± 3.44E,b

              	17.71 ± 2.01A,c

              	6.42 ± 0.88E,d

              	7.61 ± 0.84A,a

              	28.48 ± 3.12D,b

              	27.05 ± 2.92E,b

              	5.87 ± 0.64C,c
            

          
        


        
          Group 1: Gates-Glidden #1, #2 and #3; Group 2: Largo #1 and #2; Group 3: LA Axxess 20/.06; Group 4: LA Axxess 35/.06; Group 5: LA Axxess 45/.06.

          Capital letters compare groups in vertical lines and lower-case letters in horizontal lines.

          Tukey test categories with the same letter are not statistically different from each other (P > 0.05).
        


      

    


    
      

      4. DISCUSSION


      Although many advantages can be obtained by performing cervical PF [4, 9, 10, 17], it has not yet been established which cervical enlargement is the minimum and yet large enough to allow appropriate cleaning, shaping, disinfection, and three-dimensional filling of the root canal system [5]. In this way, some operative procedural errors and post-treatment complications [11, 14] can occur during and or due to this clinical step, mainly as a result of excessive removal of coronal and radicular tooth structures [1]. For these reasons, cervical PF instruments that promote excessive removal of cervical tooth structure should be avoided [18] and a balance between cervical PF and dentin thickness should be reached [24]. The present study aimed to compare the effect of GG, Largo and LA Axxess drills on cervical dentin thickness of bifurcated maxillary premolars by using CBCT. The results showed that there were no significant differences between the PF drills in relation to the residual cervical dentin thickness (Table 2). However, there were significant differences regarding the percentage of removed dentin (Table 3). Therefore, the tested null hypotheses were partially rejected.


      In the present study, CBCT was used to obtain images and specialized software (PreXion 3D Viewer) was used to measure cervical dentin thickness before and after PF and, consequently, to determine the amount of cervical root dentin removed [9, 17, 27, 28]. This methodological design was based on previously published studies that demonstrated the applicability and accuracy of CBCT in the evaluation of RDT [8-10, 23]. CBCT is a highly accurate and reproducible method to investigated, quantitatively and qualitatively, the root canal system without destroying the specimen [8, 10, 25, 26]. The information generated by CBCT is higher than those obtained by periapical radiography [15, 23] and can be safely compared with those obtained from histologic sections [28] and Micro-CT studies [21]. Unfortunately, there is the possibility of interference from artifacts in CBCT [27]. The presence of high-density intracanal materials, such as root canal sealers and intraradicular posts, may result in low image quality and poor image contrast [29], which may preclude the measurement of RDT. A new CBCT software package (e-Vol DX; CDT Software, Bauru, SP, Brazil) was recently developed with the purpose of overcoming the limitations of CBCT. The software includes features such as specific brightness and contrast adjustment, custom image thickness control, custom image sharpening filter, advanced noise reduction algorithm, and capability to recognize data from different CBCT scanners and apply them to the specific scanner [29]. This, results in time-saving during image navigation and high-resolution image capture. The e-Vol DX potential for clinical and research applications has been initially evaluated [27, 29] with promising results.


      Previous studies investigating root thickness have used different assessment depths, including 2, 4, and 6 mm from the cemento-enamel junction [30], 1.5 and 3 mm from the furcation area [23], 2, 4, and 6 mm from the apex [1], 2 mm apical to the furcation [8], 1, 2, 3, and 4 mm below the furcation level [5, 10, 17], 3 and 4 mm from the canal entrance [7, 9, 19], 5 mm above the apex and 1 mm below and above the furcation [25], hindering the comparison of results. Some studies have reported that, in maxillary premolars, the area within 1 mm above to 2 mm below the furcation is associated with a greater decrease in dentin thickness after endodontic procedures [17, 25]. In addition, this region includes important anatomic structures, such as the furcation groove of the buccal roots [12]. Based on that assumption, axial cross-sections of the root were obtained in this study at 0.5 mm coronally to the furcation to analyze the RDT of all 4 walls of the root canal.


      Different instruments have been developed and suggested for PF [8-10, 23]. In the present study, GG and Largo drills were chosen because they are widely used in cervical PF and post space preparation [5, 8], while LA Axxess drills were chosen because they have been recently introduced in the market and there are few studies on the use of these instruments [2-4, 25]. GG #3 was chosen based on previous studies that used this diameter during the cervical PF of teeth with a narrow mesiodistal diameter [8, 17, 19, 23]. Largo #2 with the same diameter of GG #3 was chosen. LA Axxess 20/.06, 35/.06, and 45/.06 were chosen because previous studies have demonstrated a more accurate relationship between file size and anatomic diameter after their use [2], as well as a smaller quantity of apical debris extrusion [3] and a lower incidence of root dentin defects during root canal preparation [4]. Regarding RDT, the sequence in which GG and Largo drills are used still represents a matter of controversy [6, 19]. While Coutinho-Filho et al. [6] observed greater remaining dentin/cementum thickness using GG burs in the crown-down sequence than in the serial sequence, Akhlaghi et al. [10] observed that, in the presence of appropriate initial root thickness, GG drills could be used in any sequence. The serial sequence was chosen in this study because it can be easily performed, is accessible to all operators and is the most widely used technique. Another point of discussion refers to the movements used with GG drills (straight up-and-down motion or anticurvature filing motion). Isom et al. [22] found that GG drills used in straight up-and-down motion removed more dentin at the level of the furcation of the mesial canals of mandibular molars. Wu et al. [5] observed that using GG drills with anticurvature pressure did not reduce the risk of root perforation in mandibular molars. In this study, GG drills were used in a straight up-and-down motion to reduce the risk of their shank fracture [8], whereas Largo and LA Axxess drills in an antifurcation and anticurvature filing motions, following the manufacturers' recommendations.


      It has been demonstrated that the occurrence of VRF in endodontically treated teeth is directly related to the quantity and quality of remaining tooth tissues [16, 18]. Therefore, at least 1 mm of root dentin should remain in all root aspects along its entire length after endodontic and prosthetic procedures [1, 30]. In the present study, postoperative dentin thickness on the buccal root ranged from 1.33 mm (distal aspect) to 5.19 mm (buccal aspect), and on the palatal root from 1.16 mm (distal aspect) to 5.25 mm (palatal aspect). These results are similar to those reported by Mahran and AboEl-Fotouh [19] and Akhlaghi et al. [10] for the evaluation of the effect of ProTaper, HeroShaper, Race, and GG on RDT, in which adequate cervical wall thickness (> 1 mm) was observed, but in contrast to those reported by Flores et al. [8] and Sousa et al. [9], who found RDT values lower than the recommended minimum of 1 mm after cervical preparation with GG, Largo, LA Axxess, CPdrill, and TripleGates burs. The difference in RDT values could be attributed to the use of different tooth types and to the variation in assessment depths. No significant differences were observed in RDT between the different PF drills tested (P > 0.05) (Table 2), which is consistent with previous studies [8, 9, 23].


      Unfortunately, in the present study, the ethnicity, age, and gender of the donors were unknown. It could be pointed out as a limitation, since these factors have an influence on the volume ratio of the pulp cavity, in the diameter of the root canal orifices, and in the initial root thickness [10, 12, 13, 16].


      The process of selecting a PF instrument should be dictated by both root and root canal morphologies of the involved tooth and the characteristics of the possible instrument [8]. In this sense, further studies should be developed to evaluate the impact of other instruments and techniques for PF in order to obtain a consistent, predictable and reproducible cervical enlargement with less iatrogenic damage.

    


    
      CONCLUSION


      Cervical PF in bifurcated maxillary premolars should be performed with LA Axxess instrument 20/.06. The use of GG #1, #2, and #3, Largo #1 and #2, and LA Axxess 35/.06 and 45/.06 drills should be done with caution.
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