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Abstract

Dental morphometry, which focuses on the shape and form of teeth, has been a key tool for identifying individuals for
centuries. In forensic odontology, teeth can offer vital information when other identification methods are not available. This
study investigates the potential of dental morphometry for identifying individuals within the Bengali population. By
examining specific dental traits, including tooth size, shape, and unique features, we aim to create a database that reflects
the dental variations unique to this group. This database could be instrumental in forensic investigations, cases of missing
persons, anthropological studies, identifying victims of mass disasters and comparison to other population India and
Abroad. The patients visiting the outpatient department of Kusum Devi Sunderlal Dugar Jain Dental College & Hospital
demographically for Bengali natives. Impression of maxillary arche was taken with the help of alginate impression material,
cast were made out of that impression and the mesio-distal length of each tooth, inter-canine distance (1.C.D), palatal depth
(P.D) were recorded with a help of Digital Vernier caliper. The result of the present study gave us information about the
morphological characteristic of teeth in a Bengali population. The average tooth morphology, inter-canine distance, palatal
depth of females are smaller than that of males. In both the population ovoid arch type is highest (males- 45.45%) (females-
52.17%) followed by tapered arch type (males 39.39%) (females 30.43%) least is Square arch type (males 15.16%)
(females17.39%). Cusp of Carabelli is seen in Bengali population (5.36%). Supernumerary canine is also seen (3.57%).
Forensic odontology plays important role in gender determination of individual where bodies are mutilated beyond
recognition. Gender determination is a crucial step for medico legal cases. Teeth are excellent material because they are
extremely durable in cases of fire and bacterial decomposition. Although our study has revealed significant results, further
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studies with larger sample size and more statistical techniques may contribute in human identification.

Keywords: Mesio-distal length of tooth, Inter-canine distance (1.C.D), Palatal depth (P.D).

Introduction

Teeth morphometry is a scientific technique that involves
measuring various aspects of teeth, such as their size shape and
position. This information can be used to identify individuals,
particulars in forensic studies. Canine tooth dimorphism in sex
identity one of the key points®. Tooth crown dimensions are the
accurate predictors of sex’. While teeth morphometry can be
applied to population worldwide for sex prediction®, certain
characteristic might be more relevant in the Bengali population
due to genetic and environmental factors -Specific tooth size
and shape, Bite pattern and Anthropological factors”.

Aim and objectives: The aim of this study is Gender
determination male or female from this tooth morphometry
study. The objectives of this study as follows: Estimation of
Specific tooth size and shape, Determination average inter-
canine distance, palatal depth etc. Specific characters like
supernumerary tooth or Cusp of Carabelli etc.
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IEC and informed consent: Institutional ethical committee
clearance done from our hospital ethical committee and duly
signed by the subjects who are enlisted for the study. The
Informed Consent written in English, Hindi and Vernacular
language with simple & lucid sentences.

Materials and Methods

All the patients visiting the outpatient department of our Dental
College and Hospital were screened demographically for
Bengali natives.

Exclusion criteria: i. Multiple missing teeth in upper arches. ii.
Patient having crown bridge prosthesis. iii. Heavy stained teeth
or severe attrition present. iv. Patient suffering from any
systemic or terminal disease should not include into the study.

Inclusion criteria: i. Must be from Bengali native population, ii.

The patients having 18-65 years of age. iii. No missing teeth or
attrition present. iv. No such terminal diseases.
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Data related to age gender were recorded. Standard intraoral
examination was done and impression of maxillary arches were
taken with the help of alginate impression material; cast were
made out of that impression. The Mesio-Distal length of each
tooth (MD), Inter-canine Distance (ICD), Palatal Depth (PD)
were recorded with a help of digital Vernier caliper.

Materials: Rubber bowl, Plaster spatulas, Impression trays,
Impression paste, drape, mask, gloves, water resources
respectively, magnifying glass, digital Vernier calipers and the
die-stone models etc.

Table-1: Male, Average Mesio-Distal Length (mm).
Average Average Mesio-

nEﬁ?ng Mesio-distal nEﬁ?k';Zr distal length

length (mm) (mm)
11 8.65 21 8.69
12 6.83 22 6.80
13 7.83 23 7.80
14 6.87 24 6.99
15 6.29 25 6.45
16 9.90 26 979
17 9.50 27 9.70

Table-2: Female, Average Mesio-Distal Length (mm).
Average Average Mesio-
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Table-4: Inter-Canine Distance (mm) and Palatal Depth (mm).

Intercanine Palatal depth
Gender .
distance (mm) (mm)
Males 35.91 27.91
Females 34.29 25.98

Tooth Mesio-distal Tooth distal length
number number
length (mm) (mm)
11 8.60 21 8.53
12 6.68 22 6.77
13 7.69 23 7.57
14 6.82 24 6.89
15 6.35 25 6.32
16 9.63 26 9.60
17 9.13 27 9.27
Table- 3: Arch Shape in Bengali Population.
Arch shape Males Females
Ovoid 15 (45.45%) 12 (52.17%)
Tapered 13 (39.39%) 7 (30.43%)
Square 5 (15.16%) 4 (17.39%)
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Figure-1: Materials to be used.



Research Journal of Forensic Sciences

ISSN 2321-1792

Vol. 14(2), 7-12, July (2026)

"

Figure-2: Armamentariums.

Results and Discussion

All the data of each tooth were recorded and tabulated in
Microsoft excel. Total 56 patients were examined out of which
33 were male and 23 were females. Males and females were
recorded separately. Average of every individual tooth were
recorded. Average inter-canine distance was recorded. Average
palate height re also recorded. Arch shape of individuals was
also recorded. All this data were recorded in Bengali population.
Third molar was not included in the study Special features like
cusp of Carabelli; supernumerary teeth were observed.

Discussion: Forensic odontology plays important role in gender
determination of individual where bodies are mutilated beyond
recognition. Gender determination and personal identification is
a crucial step for medico legal cases and Disaster Victim
Identification (DVI)°. Teeth are excellent material because they
are extremely durable in cases of fire and bacterial
decomposition®. The study on occlusal morphology done on
Gujrati population on 100 cases in 2015 by Dholia et al. shows
significant results’. Intercanine Width (ICW), Inter-premolar
Width (IPW), Arch Length (AL) and Combined Width (CW) of
six maxillary anterior teeth, to determine percentage of sexual
dimorphism®. Mesiodistal (MD) and Buccolingual (BL)
dimensions of all the teeth of permanent dentition to find new
parameters to differentiate between male and female teeth®. The
gender dimorphism percentages for the right and left MD width
of maxillary canines were 3.5% and 3%, respectively, whilst for
maxillary ICD it was found to be 3.14%". Standard
morphometric parameters of the maxillary central incisor,
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canine, premolar and molarmesiodistal width (MDW), the
buccoligual width (BLW), the crown length (CL) and the
cervical angle (CA) were charted and consistence with sexual
dimorphism'’. Males have larger teeth than females and
buccolingual dimension is a better gender predictor than
mesiodistal dimension. Maxillary canine is found to be more
significant in Udaipur population for sexual dimorphism*. One
study shows of estimation of stature using head circumference
among the Bengali adolescents (11-17 years)*® but no other
study in Bengali population by tooth morphometry sex
determination should be done.

The sample size in our study was 56 with 33 males 23 females.
The sample consists of students of our institute and patients of
our institute. These people are from our state WEST BENGAL
since the aim and Objective of the study was “Forensic
Identification of Bengali Population”.

Although our study has revealed significant results, further
studies with larger sample size and more statistical techniques
may contribute in human identification.

Conclusion

The result of the present study gave us information about the
morphological characteristic of teeth in a Bengali population.
The average tooth morphology, Inter-canine Distance, palatal
depth of females are smaller than that of males in both the
population ovoid arch type is highest (males 45.45%) (females
52.17%) followed by tapered arch type (males 39.39%) (females
30.43%) least is Square arch type (males 15.16%) (females
17.39%), Cusp of Carabelli is seen in Bengali population
(5.36%), Supernumerary canine is also seen (3.57%).

References

1. Sherfudhin H, Abdullah MA and Khan N. (1996). A cross-
sectional study of canine dimorphism in establishing sex
identity: Comparison of two statistical methods. J Oral
Rehabil., 23, 627-631.

2. Acharya AB and Mainali S. (2008). Sex discrimination
potential of buccolingual and mesiodistal tooth dimensions.
J Forensic Sci., 53(4), 790-792.

3. Acharya AB, Angadi PV, Prabhu S and Nagnur S. (2011).
Validity of the mandibular canine index (MCI) in sex
prediction: Reassessment in an Indian sample. Forensic Sci
Int., 204(1-3), 207.e1-207.e4.

4. Brook AH, Griffin RC, Townsend G, Levisianos Y, Russell
J and Smith RN (2009). Variability and patterning in
permanent tooth size of four human ethnic groups. Arch
Oral Biol., 54, 79-85.

5. Pittayapat P, Reinhilde J, De Valck E, Vandermeulen D,
Willems G. (2012). Forensic odontology in the disaster
victim identification process. J Forensic Odontostomatol.,
30(1), 1-12.



Research Journal of Forensic Sciences ISSN 2321-1792

Vol. 14(2), 7-12, July (2026) Res. J. Forensic Sci.
Table-5: Master Sheet Females.
Tooth Number and mesiodistal dimension (mm
Age (mm) IcD | PD Arch Special
Name n et
vers g 16 15 | 14 | 13 12 1w | o2 | 2| 238 | u | 26 7 | (M| (mm) shape eatures
Shrestha
Rah 21 9.16 10.09 6.06 6.77 7.56 5.75 9.02 8.6 5.44 7.59 6.21 6.49 10.28 9.53 33.71 31.23 Square
ana
Akanksha
K 22 8.86 8.96 7.09 6.12 8.36 6.77 8.69 8.69 7.23 8.02 6.53 6.37 9.45 9.43 36.46 28.84 Ovoid
onar
Anushka i
b 22 9.17 10.43 7.49 7.64 7.76 7.3 7.92 7.6 7.21 7.44 7.35 7.13 10.59 9.13 36.09 29.03 Ovoid
as
Sneha
23 8.68 9.45 5.95 7.36 7.78 7.16 8.73 8.59 7.74 7.69 741 5.98 9.16 8.8 30.14 31.63 Square
Mondal
Anwesha . 3cusp
23 8.58 9.18 6.81 6.49 7.55 6.73 7.87 8.15 6.86 7.6 7.06 6.86 9.88 9.22 31.18 24.04 Ovoid
Sanyamath type 16
Aheli
Rud 22 9.57 9.93 6.61 7.67 8.93 7.91 9.62 9.69 7.56 8.72 7.39 6.74 9.29 9.98 37.64 29.29 Tapered
udra
Arnabi
21 9.13 9.85 5.61 7.07 7.87 7.52 8.78 9.21 7.85 8.31 7.6 6.24 9.61 9.47 37.73 21.44 Tapered
Chatterjee
6.97 supernu
Alivia 34.58/ i merary
22 8.48 9.11 6.19 6.57 / 6.45 8.51 8.46 6.7 6.98 6.42 5.66 9.17 8.96 21.92 Ovoid .
Paramanik 25.68 canine
7.03 .
irt 13
Anusmita
parui 19 - 10.33 6.63 6.6 7.83 7.82 10.3 9.44 7.62 8.24 7.3 6.04 9.78 - 34.95 246 Ovoid
arui
Sidrah
N 22 8.89 10.23 6.35 6.52 8.2 6.75 8.85 8.89 7.16 8.08 6.82 6.34 10.07 9.34 35.73 23.97 Ovoid
oor
cusp of
Debika
Mondal 21 9.47 9.78 5.75 6.67 7.04 5.97 8.72 8.53 6.18 6.83 6.6 6.17 9.55 9.29 35.51 26.72 Ovoid carabel
onda
li 16
Snehanita
Mondal 22 10.22 9.94 6.32 6.88 8.03 7.73 8.9 9.02 7.66 7.87 7.02 6.58 10.03 10.4 35.63 24.59 Tapered
onda
Torsa Roy 21 9.69 9.87 6.01 6.66 7.75 6.64 8.72 8.99 6.94 7.61 712 6.25 10.26 9.68 345 25.67 Ovoid
Tiyasa .
Kh 20 8.32 9.37 7.17 6.7 7.57 6.64 8.86 8.57 6.64 7.92 713 6.68 9.66 8.17 32.76 23.11 Ovoid
anra
Ankita
Bhani 22 8.81 9.52 6.78 7.03 7.25 6.72 8.53 8.93 6.76 6.88 6.86 6.42 9.65 9.39 33.44 26.55 Ovoid
anja
Rhiddhi
sark 21 9.96 9.47 6.54 751 7.7 6.77 8.47 8.28 6.63 8.07 6.83 6.37 9.84 9.78 35.63 27.29 Tapered
arkar
Ritwika 10.1
B 21 9.85 8.78 6.89 7.72 8.02 6.75 9.24 9.32 6.47 7.69 8.09 7.38 9.82 4 35.26 25.27 Tapered
asu
Prerana
B 22 9.41 9.9 6.24 6.31 75 6.87 8.3 8.03 7.03 7.2 6.45 6.05 9.94 9.26 34.59 26.07 Tapered
asu
Sharidiya
21 85 9.67 6.18 6.91 7.7 5.82 8.02 7.68 6.07 7.64 6.63 59 8.44 8.9 32.29 28.39 Square
Dasgupta
Shalini
san 20 9.04 9.43 6.58 6.51 7 519 8.01 7.83 5.65 6.57 6.72 6.37 9.33 8.89 32.38 23.65 Square
aha
6.52 supernu
Ankita 35.05/ i merary
21 9.46 9.9 6.19 6.69 / 6.58 791 8.04 5.99 7.92 6.68 6.45 9.72 9.34 24.8 Ovoid .
Ghosh 27.01 canine
7.88 .
irt 13
Sebali .
b 33 8.64 9.33 5.02 6.22 7.11 552 7.69 7.49 5.89 6.87 5.95 5.23 8.4 9 33.18 26.11 Ovoid
as
Jayanti
b 36 851 9.04 5.63 6.31 7.07 6.26 8.17 8.2 6.48 6.31 6.3 5.65 8.77 7.81 31.35 23.26 Tapered
as
Maximum 10.22 10.43 7.49 7.72 8.93 791 10.3 9.9 7.85 0.72 8.09 7.38 10.59 10.4 37.73 31.63
Minimum 8.32 8.78 5.02 6.12 7 519 7.69 7.49 5.44 6.31 5.95 5.23 8.4 7.81 30.14 21.44
Average 9.13 9.63 6.35 6.82 7.69 6.68 8.6 8.53 6.77 7.57 6.89 6.32 9.6 9.27 34.29 25.98

International Science Community Association




Research Journal of Forensic Sciences ISSN 2321-1792
Vol. 14(2), 7-12, July (2026) Res. J. Forensic Sci.

Table-6: Master Sheet Males.

Name Age Tooth Number and mesiodistal dimension (mm) 1C.D pD Arch Special
(years) (mm) (mm) shape features
17 16 15 | 14 | 13 ] 12| 1 21 2 | 23 | 2 | 2 26 27
A”:(agl'ea;’ha 21 1014 | 1078 | 618 | 617 | 681 | 7.01 | 909 | 889 | 673 | 7.07 | 657 | 647 | 878 3659 | 2856 | Ovoid
éﬁg;'; 21 931 | 1021 | 618 | 637 | 808 | 651 | 7.97 | 81 | 643 | 803 | 673 | 665 | 9.73 36.06 | 27.98 | Ovoid
Sumalya 22 898 | 905 | 605 | 687 | 7.98 | 7.09 | 841 | 889 | 7.2 | 75 | 69 | 624 | 88 | 921 | 358 | 3252 | Ovoid
Bhattacharaya
Debayan 22 877 | 901 | 672 | 648 | 7.74 | 589 | 88 | 854 | 655 | 755 | 7.09 | 663 | 923 | 952 | 3566 | 28.08 | Tapered
Chakraborty
Sagnik 22 896 | 952 | 628 | 661 | 748 | 674 | 801 | 807 | 653 | 7.47 | 651 | 665 | 96 | 954 | 3532 | 2674 | Ovoid
Choudhary
g:gv'}zz 21 97 | 914 | 656 | 689 | 774 | 7.06 | 828 | 825 | 712 | 7.82 | 666 | 636 | 921 | 963 | 3298 | 27.44 | Tapered
Dibakar cusp of
25 9.02 | 906 | 668 | 679 | 843 | 721 | 927 | 953 | 737 | 817 | 7.72 | 639 | 958 | 937 | 37.17 | 3122 | Ovoid carabelli
Ghosh 16. 26
Krishna cusp of
35 923 | 1063 | 6.46 | 632 | 745 | 707 | 9 | 828 | 713 | 7.48 | 7.03 | 6.24 | 1058 | 1018 | 3477 | 1849 | Ovoid carabelli
Manna 16. 26
Soé?:i'k 23 1143 | 885 | 697 | 765 | 814 | 757 | 984 | 944 | 748 | 869 | 7.37 | 7.61 | 1007 | 11.03 | 371 | 3025 | Square
Pratim 23 104 | 109 | 724 | 7.76 | 893 | 822 | 9.86 | 1055 | 835 | 863 | 833 | 7.37 | 1071 | 1063 | 38.95 | 29.42 | Tapered
Chatterjee
Gg’:g;‘l 21 1009 | 972 | 639 | 655 | 7.89 | 623 | 788 | 748 | 59 | 7.89 | 653 | 63 | 993 | 1032 | 3677 | 25.45 | Tapered
S‘I’D“e‘;'k 22 1056 | 967 | 688 | 711 | 862 | 727 | 85 | 837 | 7.24 | 833 | 76 | 7.1 | 998 | 1047 | 3829 | 2548 | Owoid
g‘:r'ng:rﬁfa 21 1002 | 1066 | 7.43 | 7.15 | 805 | 7.78 | 934 | 924 | 7.15 | 803 | 724 | 7.00 | 112 | 975 | 3452 | 20.06 | Square
Pa;\‘/lhaar?(;::'m 23 1016 | 95 | 651 | 68 | 837 | 725 | 87 | 852 | 7.47 | 808 | 764 | 723 | 934 | 1049 | 37.85 | 279 | Square
Nilanjan 22 937 | 1008 | 597 | 6 | 763 | 622 | 78 | 806 | 618 | 753 | 7.23 | 635 | 952 - 3413 | 27.78 | Tapered
Chatterjee
KG”S:‘ari'a 21 847 | 11.05 | 658 | 7.17 | 802 | 679 | 902 | 922 | 668 | 818 | 7.01 | 672 | 1085 | 9.92 | 3563 | 3236 | Ovoid
Anil
Chatterjee 29 806 | 1068 | 513 | 649 | 7.09 | 636 | 884 | 918 | 638 | 7.16 | 643 | 545 | 996 | 9.07 | 32.83 | 26.13 | Tapered
Prgt;asha 21 841 | 1009 | 603 | 665 | 732 | 68 | 831 | 853 | 658 | 7.60 | 615 | 561 | 969 | 912 | 36.23 | 27.53 | Tapered
Ag:;'k 19 1034 | 99 | 674 | 766 | 816 | 7.14 | 898 | 938 | 672 | 815 | 7.43 | 7.66 | 1006 | 1014 | 35 | 3036 | Square
Atg‘;zzek 20 898 | 1085 | 49 | 658 | 748 | 697 | 909 | 88 | 662 | 851 | 639 | 559 | 953 | 89 | 37.33 | 2767 | Ovoid
St;g)r;o 22 1066 | 1074 | 689 | 7.81 | 859 | 646 | 83 | 87 | 628 | 839 | 791 | 7.63 | 1091 | 1021 | 36.46 | 29.45 | Owoid
Anagh .
chattopshya 22 875 | 985 | 5091 | 656 | 7.47 | 677 | 896 | 933 | 603 | 7.19 | 639 | 581 | 954 | 878 | 3347 | 2089 | Ovoid
s‘gﬂ‘{t‘:a 22 977 | 1012 | 605 | 7.08 | 7.87 | 6.06 | 871 | 869 | 711 | 801 | 725 | 6.87 | 996 | 1038 | 3662 | 286 | Ovoid
Sumit
Karmkear 22 989 | 935 | 669 | 7.02 | 76 | 7.85 | 954 | 901 | 768 | 7.31 | 7.46 | 616 | 914 | 1012 | 38.36 | 31.33 | Tapered
éu”p':‘a 21 966 | 1039 | 632 | 7.04 | 847 | 6.49 | 821 | 804 | 611 | 824 | 713 | 671 | 1029 | 1053 | 4331 | 29.47 | Ovoid
Adhiraj 20 8.97 91 | 519 | 628 | 692 | 554 | 7.07 | 658 | 531 | 667 | 621 | 507 | 924 | 918 | 31.24 | 246 | Ovoid
Chakraborty
Subhrojoti
Chakraborty 21 1031 | 981 | 587 | 675 | 779 | 663 | 85 | 848 | 6.97 | 7.65 | 659 | 631 | 967 | 944 | 3349 | 2542 | Square
Shubrata a 893 | 982 | 601 | 7.14 | 800 | 764 | 893 | 937 | 767 | 788 | 75 | 662 | 2001 | 920 | 3594 | 2554 | Tapered
Chakraborty
gﬁg‘;‘]’(‘j‘; 22 106 | 961 | 541 | 7.03 | 835 | 659 | 9.07 | 88 | 673 | 806 | 7.20 | 6.05 | 9.18 - 36 | 27.78 | Tapered
N;,';“f’:" 23 894 | 917 | 66 | 669 | 7.2 | 625 | 784 | 76 | 583 | 731 | 621 | 588 | 887 | 873 | 34.35 | 28.39 | Tapered
52:;‘;; 25 891 | 964 | 616 | 7.06 | 7.72 | 7.02 | 7.96 | 809 | 721 | 776 | 687 | 6.45 | 946 | 938 | 34.68 | 27.03 | Tapered
Sayak .
Chakraborty 23 872 | 973 | 654 | 737 | 78 | 639 | 807 | 888 | 677 | 803 | 7.06 | 646 | 956 | 884 | 3535 | 2807 | Ovoid
S,garg’llztrh 28 - 1000 | 599 | 677 | 7.25 | 644 | 923 | 97 | 678 | 7.03 | 631 | 555 | 11.01 | 9.27 | 36.81 | 24.91 | Tapered
Maximum 1143 | 11.05 | 743 | 7.81 | 993 | 822 | 9.86 | 1055 | 835 | 869 | 833 | 7.66 | 11.2 | 11.03 | 4331 | 32.52
Minimum 806 | 885 | 49 6 | 681 | 554 | 7.07 | 658 | 531 | 667 | 615 | 507 | 878 | 873 | 31.24 | 18.49
Average 95 99 | 620 | 687 | 783 | 683 | 865 | 869 | 68 | 7.8 | 699 | 645 | 979 | 97 | 3591 | 2701
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