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            Abstract

            
               
Background: Dental caries is defined as an infectious disease of microbial origin which is related to every specialty of dentistry in
                  one or the other way. Genetic susceptibility to dental caries is dependent on certain factors, which if evaluated, can help
                  in estimating disease prematurely.
               

               Aims and Objectives: The present study attempts to correlate the dermatoglyphic patterns, caries activity test and ‘def’ index in occurance of
                  caries pattern in children in order to assess future caries risk.
               

               Materials and Methods: The ‘def’ indices were recorded using diagnostic instruments, dermatoglyphic interpretation was done using stamp-pad method and
                  S. mutans levels were estimated by caries activity test.
               

               Statistical Analysis: Data were summarised as Mean ± SE (standard error of the mean). Groups were compared by one factor analysis of variance
                  (ANOVA). Pearson correlation analysis and simple linear regression analysis were done to assess correlation and strength of
                  association between the variables respectively. A two-tailed (α=2) p value less than 0.05 (p<0.05) was considered statistically
                  significant. Analyses were performed on SPSS software (windows version 17.0). 
               

               Result: The outcome of the study showed a positive correlation between the dermatoglyphic patterns (whorl and loop), def index and
                  total viable salivary Streptococcus mutans (S. mutans) bacterial count. The whorls and loops were counted in numbers (no.),
                  ‘def’ index was assessed in scores and S. mutans in CFU/ml.
               

               Conclusions: This study showed that dermatoglyphic pattern whorls increases with increase in ‘def’ index and S. mutans count whereas, loops
                  decreases with increase in ‘def’ index and S. mutans count in saliva.
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               Introduction

            “Dermatoglyphics” is a scientific term used for Palmistry, originated from two greek words “dermo” means skin and “glyphics” means carving.1 It is study of palmer and planter carvings on hands and feet, these patterns or configurations are genetically determined
               and remains constant throughout one’s life.2 (Figure  1)
            

            The epithelial lining of finger bud as well as that of enamel both has ectodermal origin and both have same time of origin
               of intrauterine life, i.e., during 6th-13th week of intrauterine life, this is the basis of considering dermatoglyphic pattern as centric marker of dental caries. 3

            Increased count of S. Mutans in saliva/ oral cavity is an indication for high caries risk. The test results can also be used to motivate patients and
               to determine patient compliance with treatment regimes.2 Salivary bacterial counts, e.g. Streptococcus Mutans Screening Test (Streptococcus Mutans Adherence Method) are widely used
               in clinical practice in caries risk assessment. Caries activity tests are based on the concept that S. mutans is the principle
               causative organism for dental caries.4

            Regarding the caries index, the ‘def’ index was described by GRUEBBEL A.O. in 1944, as an equivalent index to DMF index, for
               measuring dental caries in primary dentition. The caries indices used for primary dentition are ‘deft’ index and ‘defs’ index
               equivalent to the DMFT and DMFS indices used for permanent dentition. As defined by Gruebbel, d = decayed tooth, e = extracted
               tooth and f = filled tooth. The basic principles and rules for def index are the same as that for DMF index.5

         

         
               Aim and Objective

            The present study aims to predict the occurrence of dental caries in children by Dermatoglyphic patterns, Caries activity
               test and ‘def’ index and to correlate these three methods in caries risk assessment of children.
            

         

         
               Materials and Methods

            
                  Inclusion criteria

               Patients aged between 3-6 years were randomly selected for the study.

            

            
                  Exclusion criteria

               Children with special health care needs were excluded.

            

         

         
               Dermatoglyphics Pattern Recording and Interpretation

            This study was conducted on 300 children coming to the department of pedodontics and preventive dentistry, UCMS, Bhairahawa
               city, Nepal, after taking ethical clearance from the institutional review committee. Duration of the study was February 2024
               to April 2024. An informed consent from the parents was taken before the onset of the study. 
            

            

            
                  
                  Figure 1

                  Dermatoglyphic Patterns i.e. loop and whorl.
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                  Figure 2

                  (a),(b),(c),(d),(e) and (a-e) 
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                  Figure 3

                  Recording def Index
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                  Figure 4

                  (a)- Collection of Saliva (b)- Collected Saliva
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                  ‘def’ index recording

               The oral examination was done in proper lighting and ‘def’ indices were recorded using diagnostic instruments (mouth mirror,
                  tweezer, explorer). (Figure  3)
               

            

         

         
               Salivary Bacterial Count Estimation

            

            Unstimulated saliva (0.1ml) was inoculated on mitis salivarius bacitracin (MSB) agar. Inoculated plates were set at 600C angle and incubated aerobically at 370C for 24 hrs. After growth has been observed, the supernatant medium is removed and the cells adhering to the glass surface
               are examined through magnifying glass and scored as follows. 6 (Figure  5 5 a-f)
            

            All kinds of morphology of colonies present on each plate were processed for gram staining. The colonies which were blue tear
               drop type on MSB broth were suggested as S. mutans on gram staining. After recording all the readings, data was sent for statistical
               analysis.
            

            
                  
                  Figure 5

                  Microbiological culture of saliva

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/b8f984a0-413b-4b21-b1c9-6a9056289486image5.png]

         

         
               Result

            Data were summarized as Mean ± SE (standard error of the mean). Groups were compared by one factor analysis of variance (ANOVA).
               Pearson correlation analysis and simple linear regression analysis were done to assess correlation and strength of association
               between the variables respectively. A two-tailed (α=2) p value less than 0.05 (p<0.05) was considered statistically significant.
               Analyses were performed on SPSS software (windows version 17.0).
            

            Comparing the mean S. mutans count between different whorl groups, different loop groups and different def index score groups
               ANOVA showed significantly different S. mutans among the groups (F=170.55, p<0.001), (F=245.82, p<0.001) and (F=93.22, p<0.001)
               respectively. The association between S. mutans count and number of whorl in children also showed a positive trend suggesting
               that as number whorl increases, mean S. mutans count also increases. (Table  1, Table  2, Table  3)
            

            The S. mutans count showed a significant and positive (direct) correlation with both whorls (r=0.75, p<0.001) and def index
               scores (r=0.72, p<0.001) indicating a direct association of S. mutans count with whorls and def index scores. In contrast,
               S. mutans count showed a significant and negative (inverse) correlation with loops (r=-0.82, p<0.001) indicating an inverse
               association of S. mutans count with loops.
            

            
                  
                  Table 1

                  Association between S. Mutans count and no. of whorl in children   
                  

               

               
                     
                        
                           	
                              
                           
                            Whorl (no) 

                           
                        
                        	
                              
                           
                            n 

                           
                        
                        	
                              
                           
                            S. mutans count (CFU/ml)  (Mean ± SE) 

                           
                        
                        	
                              
                           
                            F  Value 

                           
                        
                        	
                              
                           
                            P  value 

                           
                        
                     

                     
                           	
                              
                           
                            0-2 

                           
                        
                        	
                              
                           
                            23 

                           
                        
                        	
                              
                           
                            7.26 ± 0.34 

                           
                        
                        	
                              
                           
                            170.55 

                           
                        
                        	
                              
                           
                            <0.001 

                           
                        
                     

                     
                           	
                              
                           
                            2-4 

                           
                        
                        	
                              
                           
                            49 

                           
                        
                        	
                              
                           
                            9.29 ± 0.80 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            4-6 

                           
                        
                        	
                              
                           
                            48 

                           
                        
                        	
                              
                           
                            35.10 ± 1.17 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            6-8 

                           
                        
                        	
                              
                           
                            119 

                           
                        
                        	
                              
                           
                            34.29 ± 0.72 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            8-10 

                           
                        
                        	
                              
                           
                            61 

                           
                        
                        	
                              
                           
                            36.08 ± 1.13 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  Association between S. Mutans count and no. of loop in children
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Loop (no) 
                              
                           

                           
                        
                        	
                              
                           
                            n 

                           
                        
                        	
                              
                           
                            S. Mutans count (CFU/ml)  (Mean ± SE) 

                           
                        
                        	
                              
                           
                            F  Value 

                           
                        
                        	
                              
                           
                            P  value 

                           
                        
                     

                     
                           	
                              
                           
                           0-2 

                           
                        
                        	
                              
                           
                            103 

                           
                        
                        	
                              
                           
                            37.27 ± 0.85 

                           
                        
                        	
                              
                           
                            245.82 

                           
                        
                        	
                              
                           
                            <0.001 

                           
                        
                     

                     
                           	
                              
                           
                           2-4 

                           
                        
                        	
                              
                           
                            125 

                           
                        
                        	
                              
                           
                            33.02 ± 0.65 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           6-8 

                           
                        
                        	
                              
                           
                            60 

                           
                        
                        	
                              
                           
                            8.87 ± 0.67 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                           8-10 

                           
                        
                        	
                              
                           
                            12 

                           
                        
                        	
                              
                           
                            7.50 ± 0.49 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  Association between S. Mutans count and def index score of children
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Def index (score) 
                              
                           

                           
                        
                        	
                              
                           
                            n 

                           
                        
                        	
                              
                           
                            S. mutans count (x102 CFU/ml)  (Mean ± SE) 

                           
                        
                        	
                              
                           
                            F  value 

                           
                        
                        	
                              
                           
                            P  Value 

                           
                        
                     

                     
                           	
                              
                           
                            0-3 

                           
                        
                        	
                              
                           
                            78 

                           
                        
                        	
                              
                           
                            12.62 ± 1.26 

                           
                        
                        	
                              
                           
                            93.22 

                           
                        
                        	
                              
                           
                            <0.001 

                           
                        
                     

                     
                           	
                              
                           
                            3-6 

                           
                        
                        	
                              
                           
                            28 

                           
                        
                        	
                              
                           
                            35.29 ± 2.37 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            6-9 

                           
                        
                        	
                              
                           
                            68 

                           
                        
                        	
                              
                           
                            28.47 ± 0.93 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            9-12 

                           
                        
                        	
                              
                           
                            84 

                           
                        
                        	
                              
                           
                            37.55 ± 0.73 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            12-15 

                           
                        
                        	
                              
                           
                            42 

                           
                        
                        	
                              
                           
                            36.36 ± 1.24 

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

         

         
               Discussion

            Causation of dental caries in mineralised portions of human teeth has a multifactorial etiology, which can be divided into
               various subtypes.7 In the present study two such important parameters have been considered, first one being dermatoglyphics which is genetic
               component and salivary microflora is the second and we have compared these components with def index in children under 3-6
               years of age group.8

            In humans, early in fetal development is the time when dermal ridge differentiation takes place. By the 7th week of intrauterine life, development of primary palate and lip is completed and that of secondary palate is completed by
               12th week of gestation.9 The dermal ridges develop in relation to volar pads, which are formed by the 6th week of intrauterine life and it reaches maximum size between 12-13th week of gestation. Moreover, enamel is a structure of ectodermal origin same as that of palate and alveolar ridges and is
               most susceptible to caries. This proves that genetic messages contained in the genome, normal or abnormal, are deciphered
               during this period and reflected by dermatoglyphics.10, 11, 12

            In this study, we have selected children between 3-6 years of age because, by this age window of infectivity would have been
               attained and complete set of deciduous dentition must have erupted so that S. mutans levels can be measured properly.13 Incipient lesions of enamel transform into cavitation by 2-5 years of age; so, by this time any developed lesion would have
               started progressing and adding up to number of carious teeth. At this age group it can be well assured that it is the genetic
               susceptibility that determines cariogenic potential of enamel and as the age advances other factors also becomes much more
               significant in causation of dental caries. This theory justifies the rationale for selection of age group for this study.14, 15, 16

            Early detection of dental caries can aid in initiation of preventive oral health measures at a very young age. Dermatoglyphics
               can prove to be a useful and cost-effective tool for preliminary investigations into conditions with a suspected genetic base.17 There is a definite correlation between dermatoglyphics and dental caries presentation and bacterial count. In our study
               it was found that the increased frequency of the whorls in children is directly associated with higher def index and increased
               S. mutans count and vice-versa. On the other hand increased loop frequency is directly correlated with lower def index and
               decreased s. Multan count and vice-versa.
            

         

         
               Conclusion

            Dermatoglyphics pattern being a genetic marker for dental caries, are important and significant factor in the preliminary
               diagnosis of dental caries and other diseases with a genetic cause. This study supports and suggests use of dermatoglyphics
               as a strong diagnostic tool for caries detection at an early age which can help in prevention of caries occurrence in children.
               However, further research in the field of dermatoglyphics should be carried out for better understanding of the same in the
               field of dentistry and medicine.
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