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            Abstract

            
               
Background: To assess length and shape of nasopalatine canal on human dry skulls. Subjects and Methods: Fifty- four dry human skulls of either gender was recruited for the study. The length of the nasopalatine canal was measured
                  from the definite point (interproximal region) of the central incisors to the distal end of the incisive foramen. Incisive
                  foramen diameter was calculated in the sagittal plane by measuring the anteroposterior distance of the oral entrance of the
                  NPC. Shape was categorized into 4 types, Cylindrical, funnel, hourglass and spindle shape. Results: The mean length of nasopalatine canal was 16.2 mm in males and 13.4 mm in females. A significant difference was observed (P<
                  0.05). A non- significant difference in male (5.3 mm) and females (4.9 mm) incisive foramen diameter was observed. The most
                  common shape of nasopalatine canal was cylindrical in 23, funnel in 7, hourglass in 21 and spindle shape in 3 skulls. A significant
                  difference was observed (P< 0.05). Conclusion: Nasopalatine canal morphology assessment is essential to prevent iatrogenic injury to the anatomical structures. Most common
                  shape found to be hour glass and cylindrical. 
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               Introduction

            The nasopalatine canal is also called incisive canal or anterior palatine canal is located between the maxillary central incisions.
               It is a long path present in the midline of the anterior maxilla. It is connecting point between palate and floor of the nasal
               fossae.[1,2] It continuous as a single incisive foramen palatal to central incisors while in the nasal cavity it continues as the foramina
               of Stenson and scalpa. It is the path for nasopalatine nerves and blood vessels and the sphenopalatine artery whose terminus
               is situated in the anterior palate.[3,4] 
            

            Incisive nerve block in essential for performing surgical procedure such as extraction, endodontic treatment, implant insertion,
               flap surgeries etc. Failure to achieve sufficient anaesthesia in this region may lead to failure of procedure.[5] There is variation in relation to shape, length, location and diameter, the number of nasopalatine foramen openings at the
               nasal fossa.[6] Thus, it is mandatory to have sufficient knowledge about location and variation of nasopalatine canal. Shape of the incisive
               canal is variable in different populations. Cylindrical, funnel shaped and hour-glass shaped canals were the commonest appearances.[7,8]

            Length of NPC varies in different populations. The average length of the NPC is variable and can vary from 10 mm to 20 mm.[9] The width of it can be up to 6 mm at the incisive fosse. Even though it can present as a single canal, mostly it divides
               in to two giving a “Y” shaped appearance. Morphology of the NPC can vary with age, gender and ethnicity.[10,11] Considering this, we conducted this study with the aim to assess length and shape of nasopalatine canal on human dry skulls.
            

         

         
               Subjects and Methods

            We conducted this morphometric, observation study after consulting institutional ethical & Review committee. Fifty- four dry
               human skulls of either gender was recruited for the study. 
            

            All skulls were studied by trained professional. Maxillary arch with full dentition were considered fit for analysis. All
               skulls were further subjected to lateral cephalogram using standardized exposure parameters taken with Planmica machine. The
               length of the nasopalatine canal was measured from the definite point (interproximal region) of the central incisors to the
               distal end of the incisive foramen using a digital Vernier caliper in mm. Incisive foramen diameter was calculated in the
               sagittal plane by measuring the anteroposterior distance of the oral entrance of the NPC. Shape was categorized into 4 types,
               Cylindrical, funnel, hourglass and spindle shape. Results of the present study after recording all relevant data were subjected
               for statistical inferences using chi- square test. The level of significance was significant if p value is below 0.05 and
               highly significant if it is less than 0.01.
            

         

         
               Results

            
                  
                  Table 1

                  
                     Measurement of length of
                     nasopalatine canal
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Mean (mm)

                           
                        
                        	
                              
                           
                            P-value

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            16.2

                           
                        
                        	
                              
                           
                            Significant, <0.05

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            13.4

                           
                        
                     

                  
               

            

            The mean length of nasopalatine canal was 16.2 mm in males and 13.4 mm in females. A significant difference was observed (P<
               0.05) [Table 1, Figure 1].
            

            
                  
                  Figure 1

                  
                     Mean length of nasopalatine canal
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                  Table 2

                  
                     
                     Measurement of incisive foramen diameter
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Mean (mm)

                           
                        
                        	
                              
                           
                            P-value

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            5.3

                           
                        
                        	
                              
                           
                            Non- Significant, >0.05

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            4.9

                           
                        
                     

                  
               

            

            A non- significant difference in male (5.3 mm) and females (4.9 mm) incisive foramen diameter was observed [Table 2, Figure
               2].
            

            
                  
                  Figure 2

                  
                     Incisive foramen diameter
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                  Table 3

                  Assessment of shape of nasopalatine canal

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Number 

                           
                        
                        	
                              
                           
                            P-value

                           
                        
                     

                     
                           	
                              
                           
                            Cylindrical

                           
                        
                        	
                              
                           
                            23

                           
                        
                        	
                              
                           
                            Significant, <0.05

                           
                        
                     

                     
                           	
                              
                           
                            Funnel

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                     
                           	
                              
                           
                            Hourglass

                           
                        
                        	
                              
                           
                            21

                           
                        
                     

                     
                           	
                              
                           
                            Spindle shape

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                  
               

            

            The most common shape of nasopalatine canal was cylindrical in 23, funnel in 7, hourglass in 21 and spindle shape in 3 skulls.
               A significant difference was observed (P< 0.05) [Table 3, Figure 3].
            

            
                  
                  Figure 3

                  
                     Shape of nasopalatine canal
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               Discussion

            We attempted present study on dry skull (males- 30, females- 24) and assessed various parameters. There is variation in shape
               and dimension of nasopalatine canal form person to person.[12] Most common shapes are cylindrical, funnel, spindle and hourglass shape. The cylindrical is when the labial and palatal walls
               of the canal are parallel. The funnel is when the anteroposterior dimension of the canal increased from the nasal fossa to
               the hard palate.[13] The spindle is when the anteroposterior dimension is widest at the mid-level of the canal compared to the dimensions at the
               nasal and palatal levels. The hourglass is when the anteroposterior dimension is narrowest at the mid-level of the canal compared
               to the dimensions at the nasal and palatal levels.[14] 
            

            Our study demonstrated that the mean length of nasopalatine canal was 16.2 mm in males and 13.4 mm in females. Devi et al,[15] measured the variation in position of the incisive foramen in relation to the interproximal region of the central incisors
               in dry human skull. A total of 61 adult dry human skulls were selected, with full complement of teeth with fully erupted third
               molars. The study inferred the location of incisive foramen to be about 0.99 cm from the interproximal region of the central
               incisors.
            

            Our study found that in males, incisive foramen diameter was 5.3 mm and in females was 4.9 mm. Nasseh et al,[16] evaluated the anatomy of the nasopalatine canal in a Lebanese population using cone-beam computed tomography (CBCT) technology.
               CBCT images of 63 Lebanese adult patients were included in this study. The length, shape, diameter of the oral opening corresponding
               to the incisive foramen and inclination in relation to the hard palate of the nasopalatine canal were analyzed. Of all canals
               assessed, 13 were hourglass-shaped, 23 were cylindrical-shaped, 23 were funnel-shaped and 4 were spindle-shaped. The mean
               canal length and the incisive foramen anteroposterior diameter were respectively 11.52 mm and 4.91 mm. The average canal inclination
               related to the hard palate was 17.09 degrees.
            

            We found that the most common shape of nasopalatine canal was cylindrical in 23, funnel in 7, hourglass in 21 and spindle
               shape in 3 skulls. Jayasinghe et al,[17]  obtained fifty maxillary CBCT images of anterior maxilla and analyzed the position of the NPC. Morphology, canal dimension
               of NPC and its relation to the maxilla. Majority had a single opening (48%) or 2 openings (46%). Average diameter of the canal
               was 3.692 mm with a range of 2–6 mm. Majority of the canals had funnel shape and were vertically curved. Average length of
               canal was 12.142 mm and angulations of the curvature was 115.6940. Average antero-posterior diameter at nasal fossa was 2.852 mm, at mid-palate 2.366 mm and at hard palate 3.034 mm. Our findings
               were different from the findings reported in the literature. This may be due to the differences in ethnicity or limited size
               of sample. 
            

            A study conducted by Tözüm et al,[18] reported that the length of the incisive canal was shortened in edentulous maxilla than dentate maxilla. According to a study
               conducted by Mardinger et al,[19] the canal diameter increases anteriorly and decreases posteriorly during ridge resorption. Hence, adequate relief must be
               given during denture making and care should be taken during placement of implant. Etoz et al,[20] had classified NPC shape into six groups: tree branch, cylindrical, banana-like, funnel-like, cone-like, and hourglass. Mardinegar
               et al19 considered four categories (hourglass, funnel, banana, and cylindrical). 
            

         

         
               Conclusion

            Nasopalatine canal morphology assessment is essential to prevent iatrogenic injury to the anatomical structures. Most common
               shape found to be hour glass and cylindrical. 
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