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            Abstract

            
               
Background and Objective: Human identification is a major task undertaken in forensic sciences. The study of palatine rugae and the study of fingerprints
                  are sometimes complementary and based on same scientific basis. The palatal rugae patterns are unique to every individual and are protected by the lips, buccal pad of fat and teeth. This
                  study was conducted to examine shape and pattern of palatal rugae between tribal population and urban population of M.P state.
                  
               

               Materials and Methods: The study sample consisted of 60 subjects, 30 each from tribal(Gond) and urban population of Madhya Pradesh, in the age
                  group ranging from 18 to 25 yrs. The impression of maxillary arch was obtained from each subject using alginate impression
                  material and cast were made. The rugae were delineated on the cast using a sharp graphite pencil under adequate light and
                  magnification and recorded according to classification given by Thomas and Kotze (1983). 
               

               Results: After analyzing the rugae patterns in both the groups and between the 2 sides of the palate, the wavy pattern was found
                  to be predominant followed by curved, straight, unification, circular, and nonspecific in decreasing order in the overall
                  population. There was an obvious difference between the Rugae shapes in tribal (gonds) and urban population of Bhopal city.
                  No significant difference in number of rugae between right and left sides between the primary and secondary rugae patterns
                  were observed. 
               

               Conclusion: The pattern of rugae was seen different in these ethnic groups. In the present study, significant difference exists between
                  the rugae patterns in tribals and urban population of M.P. 
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               Introduction

            Forensic odontology is a speciality in dentistry which occupies a primary place within the total spectrum of methods applied
               to medico-legal identification.1 The study of palate is known as Palatoscopy.2 Palatal rugae are the ridges present on the anterior part of the palatal mucosa on either side of the median palatal raphae
               and behind the incisive papilla.3  They are highly individualistic, and not identical even among twins.4 They are also stable and consistent in shape throughout the life following completion of growth.5 Rugae are well protected by the lip, cheek, tongue, buccal pad of fat and teeth. The study of the patterns of the grooves
               and ridges of the palate to identify individual patterns is called as Rugoscopy.6  Rugae chronology seems to be different with age and time. At birth well-trained with a typical orientation pattern. In Adolescence
               it acquire the final feature, shape of each individual. Once formed it may change in their size, but its shape is always maintained.
               Rugae are of special interest in dental records which had proved to be inconclusive in edentulous cases where there are no
               fingers Rugae patterns may be specific to racial groups facilitating population identification. Thus, the objective of the present study was to record the distribution of the predominant rugae pattern (palatal rugae number,
               shape, length, unification and location) in M.P population and to compare the distribution of these parameters between males
               and females to know if gender differentiation is possible.
            

         

         
               Aim

            The rationale of the current study was to compare the number and different patterns of palatal rugae in two different ethnic
               groups of Madhya Pradesh state. And also to assess the predominant pattern if any in the selected group of subject.
            

         

         
               Materials and Methods

            The present study was carried out on population of tribe of Raisen district (gonds) and urban subjects of Bhopal city. The
               study consisted of 60 subjects, 30 each from the two different ethnic groups of Madhya Pradesh. The sample size was equally
               distributed in the age range of 18 to 25 yrs. Ethical clearance was taken from the ethical commity of our institute and consent
               form was taken from all the subjects.
            

         

         
               Method

            Alginate impressions of maxillary arch were made. The rugae were delineated using a sharp pencil. The classification given
               by Thomas and Kotze(1983) was used to record the patterns. Unification was also assessed. Additionally, nonspecific rugae
               pattern was observed. Length was determined under two categories.
            

            Primary rugae - more than 5mm

            Secondary rugae - 3 - 5mm

            
                  Statistical analysis 

               The association between rugae shape and ethnicity was tested using Chi-square analysis and comparison between the 2 groups
                  for different parameters was done using Student t test.
               

            

         

         
               Result

            There was an obvious difference between the Rugae shapes in tribal (gonds) and urban population of Bhopal city. It was seen
               that in Figure  1  χ2 = 11.928 and P value= 0.036 (<0.05), which showed that there was significant difference. Wavy pattern was predominant followed
               by straight and curved in urban group, whereas wavy was followed by curved and then straight in the tribal group. Overall
               in urban group, wavy and straight patterns were predominant whereas wavy was followed by curved pattern in the tribal (gond)
               population. The total number of rugae in the 2 populations and between the 2 sides of the palate showed no statistically significant
               difference (Figure  2, Figure  3). The graph 2, χ2 = 5.437 and P value= 0.245 (>0.05) and in graph 3 the value of χ2 = 9.284 and P value= 0.096 (>0.05), which showed that both were not statistically significant. As shown in graph 2, straight-shaped
               rugae pattern for right side of the palate was significantly more in the urban group followed by wavy and curved rugae. On
               contrary wavy pattern was more predominant in tribal population followed by curved and unification. Whereas on left side of
               palate both groups showed predominance of wavy pattern (Figure  3). In urban population, wavy pattern was followed by straight and then curved and in tribal population wavy pattern was followed
               by curved and then straight rugae pattern. On observing the length between primary and secondary rugae (Figure  4), where χ2 = 1.850 and P value= 0.174 (>0.05), which also showed that the difference was not statistically significant. In both the study
               groups primary rugae were more prominent as compared to secondary.
            

            
                  
                  Figure 1

                  Distribution of different Rugae shapes in tribal an durban population.

                   χ2   = 11.928 P value=0.036 (<0.05) Significant difference
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                  Figure 2

                  Distribution of total number of rugae Shapes on right side of palate in tribals and urban population.2   = 5.437,  P value= 0.245(>0.05)  Not Significant  
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                  Figure 3

                  Distribution of total number of rugae Shapes on left side of palate in tribals an durban population.2   = 9.284, P value= 0.096 (>0.05)  Not Significant 
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                  Figure 4

                  Distribution of primary and secondary rugae in tribals and urban population. 2   = 1.850, P value= 0.174 (>0.05) Not Significant
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                  Figure 5

                  Showing the edentulous maxillary cast with rugae marked with HB pencil

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/b334edfe-54e6-4ccb-bc62-ecb4d8a8a422/image/81dc6728-27be-4641-b628-b4f8b3ceb1cc-uimage.png]

            

            
                  
                  Figure 6

                  Showing the materials used for study design 
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               Discussion

            Palatal rugoscopy was first proposed in 1932, by a Spanish investigator Troban Hermaso.5 Since then various classifications had been given. Most studies are based on systems devised by Lysell and Thomas and Kotze,
               although they may differ in detail.6 It is seen that the rugae remain fairly stable in number and morphology except when there is trauma, such as loss of tooth,
               persistent pressure, extreme finger sucking, orthodontic tooth movement, which may modify the alignment.1  Thomas and Kotze (1983) studied the rugae patterns of 6 South African populations to analyze the interracial difference.
               They found that rugae were unique to each ethnic group and that it can be used successfully as a medium for genetic research.3, 4  According to Hauser et al., there were definite differences in the rugae pattern between Swazi and Greek populations. It
               was observed that the degree of development of rugae was dependent on the growth of the palate.5 Denture wear, tooth malposition, and palatal pathology can cause alterations in rugae patterns.4  Paliwal et al. showed that Straight rugae pattern on the right side of the palate in the male subjects was found to be significantly
               predominant in the MP population, whereas wavy shape was predominant in Keralites.2  English et al. suggested that palatal rugae pattern is the characteristic feature which can discriminate between individuals,
               as they are unique, and can be identified based on their comparison.7  Dhoke and Usato suggested that the right side of the palate showed fewer rugae as compared to the left side. It was due
               to the phenomenon of regressive evolution, dominating the right side of the palate.
            

            The present study was done to evaluate various characteristics of rugae pattern between tribal group (Gonds)and urban population
               of M.P. Our result showed that there was an obvious difference between the Rugae shapes in tribal and urban population of
               Bhopal city. Wavy pattern was predominant followed by straight and curved in urban group, whereas wavy was followed by curved
               and then straight in the tribal group. Overall in urban group, wavy and straight patterns were predominant whereas wavy was
               followed by curved pattern in the tribal (gond) population. This finding is in accordance with the study of Kapali et al.1 which showed that the most common shapes in both the ethnic groups (Australian Aborigines and Caucasians) were wavy and curved,
               whereas straight and circular were least common.
            

            Also in our study, the total number of rugae in both the groups of population and between the 2 sides of the palate did not
               show any statistically significant difference. Our results goes in accordance with the study of Shetty et al.3 which was done on the Tibet and Mysore population and evaluated that there was no statistical difference in the total number of rugae between
               the races and between two sides of the palate. Our study showed that (Qualitative assessment) the straight-shaped rugae pattern
               present on the right side of the palate was significantly more in the urban group followed by wavy and curved rugae. On contrary
               wavy pattern was more predominant in tribal population followed by curved and unification. Whereas on left side of palate
               both groups showed predominance of wavy pattern. In urban population, wavy pattern was followed by straight and then curved
               and in tribal population wavy pattern was followed by curved and then straight rugae pattern. This was in accordance with
               the study of Shetty et al.3 which showed that wavy pattern was predominant, followed by curved and then straight. Our results are in contradiction with
               the study of Paliwal et al.2 which showed that straight form was considerably high in number. On comparing the 2 sides of the palate, right side showed
               significantly more number of straight palatal rugae in urban population of MP, whereas wavy pattern was predominant in tribal
               population, which was in accordance with the result of Paliwal et al.2 In the our study there were unifications seen more on right side of the palate as compared to the left side on both the study
               groups. Further, circular rugae were observed more in the tribal population than urban population on left side of the palate.
               Our study showed that primary rugae were more prominent as compared to secondary in both tribal and urban population. This
               is in accordance with the study done by Preethi et al.,7 which showed that circular group was found to be absent and  unifications were few in number. 
            

            Thus the comparative studies showed varying patterns of palatal rugae between the populations. This may be due to the apparent
               lack of systemic trends and require larger sample size and the need for more comprehensive understanding by further studies.
               Interobserver variability and lack of complete standardization may lead to difference in opinion or results in various studies.8, 9, 10, 11, 12, 13, 14, 15 
            

         

         
               Conclusion

            Despite the controversy about the stability of qualitative and quantitative characteristics of rugae and the extent of differences
               in tribal and urban population, the uniqueness to individuals has been recognized in forensic science as providing potential
               source of identification. The uniqueness of rugae pattern in race differentiation is promising. In the present study, significant
               difference exists between the rugae patterns in tribals and urban population of M.P. Larger sample size is required along
               with other tribal population for more extensive study and to correlate the difference between rugae pattern among them. Further
               more recent advancement in forensic odontology can be helpful in establishing its significance in personal and racial identification.
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