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Can Human Maxillary Premolars Discriminate
Between Sexes in South Asian Populations?
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SUMMARY: The studies have illustrated odontometric analysis can be used to determine the sexual dimorphism effect on size
of the teeth in various populations. The main aim of the study was to identify the inter-cuspal-, bucco-lingual -dimensigighteoid
human upper-arch pre-molars in males and females of different South Asian populations. These metrics can distinguislcaex which
have application in mass disasters, archaeology of mingled human remains and the in unidentified or several ancestrg. dihe sampl
consisted of 60 orthodontically extracted maxillary pre-molars from Pakistani and Saudi Arabian populations respectiayaRdr m
female groups of each population fifteen first and second maxillary premolars were collected respectively, stored inBSJs®luti
weight of the individual teeth was recorded. Later, digitally pictures were captured parallel to the occlusal surfacegonariasair
bucco-lingual and inter-cuspal dimensions using Image-J software. The dimensions and weights were compared using Students’ t-te
between males and females respective Pakistani and Saudi Arabian first (P1) and second (P2) maxillary pre-molars. Trefdimension
male P1 and P2 were statistically significantly larger than that for females in both populations. Furthermore, wet-weigtdlafepm
males is significantly greater than females in both populations. The findings demonstrate maxillary pre-molars can dibetineépate
the sexes in various populations.
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INTRODUCTION

Thesexidentification in forensic medicine is usually Turkish population for both maxillary and mandibular teeth
estimated from the bones of pelvis and skull (Meiatlal, issexdependent, greater for males than females with accuracy
1985). But in forensic dentistry it appears to be challengirgB-77 %. Narangt al (2015) compared the bucco-lingual
from respective teeth or jaw section. Though some evidenatisnensions of first maxillary molar in North-Indian
in forensic dentistry exist faexdetermination by assessingpopulation, reported greater dimensions in males than
the measurable and non-measurable dental features, patfemales. Thissexual dimorphism in tooth dimensions are
for development and eruption of tooth, presence of enamibught to be related with thickness of dental hard tissues in
protein amelogenin as well as DNA analysis of dental tissuparticular enamel and dentin (Stroefdal, 1994; Machat
(Vodanovicet al, 2007; Capitanearat al, 2017a). The pre- al., 2010). Later, Townsend (1985) determined the inter-
cise technique suggested in forensic dentistryséong is  cuspal dimension of maxillary pre-molars in Australian
the bio-chemical analysis of the teeth but due to certaiborigines and reported greater bucco-lingual dimension for
limitations of availability and cost it is least practicedmales than the females. The aim of the study was to determi-
technique (Capitaneamtial, 2017b). A group of researchersne the weight, inter-cuspal- and bucco-lingual -dimension in
reported mesio-distal and bucco-lingual dimensions of crowakistani and Saudi Arabian population maxillary pre-molars
or root length can be used feexdetermination in Greeks for males and fmales. This ratio could be useful for analysis
adult population (Zorb&t al, 2014). Similarly Iscan and of individuals in case of natural disasters such as earthquakes
co-workers (2003) displayed bucco-lingual dimension ivhen thesexidentification is not possible.
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MATERIAL AND METHOD The most important features for selection of images
from the occlusal aspect were that the total circumference
and cuspal tips of both cusps should be clearly visible. Later

Phosphate Buffer Saline (PBS) SolutionPBS solution the images were processed through Image-J software, USA

prepared according to the manufacturer’s instructiorfer identification of cuspal tips and maximal bucco-lingual

(Oxoid, U.K), pH adjusted to 7.0 by addition of 1M NaOHsurface. For analysis, two measurements of all the pre-molars

was stored at room temperature until further use. were selected i) maximal bucco-lingual dimension and ii)
maximum inter-cuspal space as shown in Figure 1. These

Extracted teeth. In this study after procurement of ethicaltwo dimensions were compared between both of#xes

approval from Ethical Committee of Faculty of Dentistryusing Student’s t-test. For statistical analysis SPSS Software

Riyadh Elm University, Riyadh, Saudi Arabia sixty extractegersion 21 was used.

sound orthodontically extracted maxillary pre-molars for

both Pakistani and Saudi Arabian population respectiveRESULTS

were included. After written consent from the patients, the

teeth were obtained at the Maxillofacial Surgery Departments

of Liaquat College of Medicine and Dentistry, Karachi, The wet —weight of the males were observed to be

Pakistan and Riyadh EIm University, Riyadh Saudi Arabianore than the females in Pakistani and Saudi Arabian
populations respectively<0.05).

The exclusion criteria’s for section of teeth in this

study were i) coronal caries and / or ii) with root caries / or The inter-cuspal space in the P1 (first pre-molar) was

iii) attrition / or iv) erosion / or v) restorations. The inclusiorobserved to be larger in males 6#8.05 for Pakistani and

criterion for tooth selection was i) teeth with complete rodsaudi Arabian population as compared to females 6.04

formation, ii) orthodontically extracted and/ or iii) soundand 5.98t 0.06. Similarly for P2 in males 6.@90.06 and

teeth. The teeth collected were stored in containers separat®y8 = 0.05 for both populations was statistically greater

marked with patientsexand containing phosphate bufferthan those for females respectivelgQi05) (Table I).

saline (PBS) solution until further use.

Furthermore, the distance between the bucco-lingual
The weight of individual pre-molars was recorded irsurfaces was larger for male groups than that for the female

a mean of three for P1 and P2 of Pakistani and Saudi Arabgnoups with statistically significant values@:05) for both

population. populations. On inter-population analysis feexes
respectively in relation to inter-cuspal and inter-surface

Later, the apex of pre-molars was embedded in tlitmensions, the values were observed to be statistically
acrylic resin to develop fixed reference point foiinsignificant (Table I) (r>0.05).

photography. The occlusal surface of the maxillary pre-

molars was photographed at right-angles to the central A-B different capital letters mean statistically

developmental groove and the mesial and distal pits of thgnificant inter-cuspal distance between Pakistani males and

crowns. The camera was fixed on photography tripod females first maxillary pre-molars (P1)<(.05); C-D

standardize the distance between the teeth and camera. different capital letters mean statistically significant inter-

occlusal surface of each pre-molar was captured twice atwlspal distance between Saudi Arabian males and females
the best images were selected for evaluation purpose. P1 (<0.05); a-b different lower case letters means
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Fig. 1 Schematic maximal dimensions of bucco-lingual and inter-cuspal width for maxillary pre-molars.

623



QAMAR, Z.; NIAZI, F. H.; MOIZ, A. A.; NOUSHAD, M. & ZEESHAN, T.  Can human maxillary premolars discriminate between sexes in South Asian Populations?
Int. J. Morphol., 38(3622-626, 2020.

Table I. Ratio of cups tip to maximum BL surface-, inter-cuspal - distance and weight of permanent maxillary first (Pbpdr{&2gc
pre-molars in Pakistani and Saudi Arabian populations.

. Inter-cuspal Distance #* Bucco-lingual Distance Weight £ SD

Population Sex Tooth Number SD (mm) + SD (mm) (mg)

Mde P1 (n=15) 6.08 £ 0.05A 10.22 £0.15€ 148+ 0.27?

Pakistani P2 (n=15) 6.09 + 0.06 a 1024 £0.11 ¢ 1.22+0.15'

Farde P1 (n=15) 6.00+0.048 9.98+0.14F 125+ 0.24?

P2 (n=15) 6.01+ 0.05b 9.95+0.08¢ 1.02+0.11)

Mde P1 (n=15) 6.08+ 0.05¢c 10.19+0.12¢ 150+ 0.25

Saudi Arabian P2 (n=15) 6.08+ 0.05¢ 10.19£0.13¢ 1.23+0.13"

Female P1 (n=15) 5.98 £ 0.06 o 9.94+0.10+ 1.21+0.20"

P2 (n=15) 6.02 + 0.08 d 9.95+0.09n 1.04+0.11'

statistically significant inter-cuspal distance betweet©h978). The permanent teeth observed to be most
Pakistani males and females second maxillary pre-molatiscriminative among theexesare the canines (Pereiea
(P2) (=0.05); c-d different lower case letters meansl.; Capitaneanwet al., 2017a,b), probably related to
statistically significant inter-cuspal distance between Sauevolution remainders of aggressive attitudes in males. The
Arabian males and females PRQ105); E-F different capi- canines are followed by the first and second permanent
tal letters mean statistically significant bucco-lingual distanaeolars forsexdiscrimination (Angadet al, 2013; Tuttosi
between Pakistani males and females RD.(5); G-H & Cardoso, 2015; El Sheikhi & Bugaighis, 2016).
different capital letters mean statistically significant bucco-
lingual distance between Saudi Arabian males and females  Dimensional dimorphism of teeth could be related
P1 (=0.05); e-f different lower case letters mean statisticallip the variable thickness of enamel and/or dentinal thickness
significant bucco-lingual distance between Pakistani males evident on genetic evaluation (Kieser & Julius, 1990).
and females P2<0.05); g-h different lower case letters mearmhe X-chromosome regulated the enamel thickness whereas
statistically significant bucco-lingual distance between Sauichromosome controls the dentinal thickness (Muder
Arabian males and females PR{r05); I-J different capital al., 2001). In addition to that, researchers observed difference
letters mean statistically significant weight differencén the odontoblastic activity between twexesZilberman
between Pakistani males and females RD.Q5); K-L et al (2001) observed the dentinal thickness on the roof of
different capital letters mean statistically significant weighthe pulpal chambers was significantly greater in males than
difference between Saudi Arabian males and females f&nales during puberty.
(r<0.05); i-j different lower case letters mean statistically
significant weight difference between Pakistani males and Harris & Hicks (1998) on radiographic examination
females P2 &0.05); k-l different lower case letters mearof incisors demonstrategxvariations, males having greater
statistically significant weight difference between Saudnesio-distal dimensions in comparison to female group
Arabian males and females PZQr05). dependent on the dentinal thickness. They suggested the
increase in mesio-distal width was dependent on the dentinal
thickness (1998).
DISCUSSION
Numbers of studies reporting use of dental enamel
for odontologicakeng are negligible. Though studies have
Odontologicalsexual dimorphism was observed tosuggested possible reason for thin dental enamel is linked
be greatest during stone-age referring to Paleolithic era thaith gene ENAM which in-turn regulates secretion of enamel
the current populations, which is in particular related to thgrotein ‘enamelin’ (Daubest al, 2016).
bone mass reduction in relation to the evolution process
(Pereiraet al, 2010). The parameters used in forensic dentistry dex
identification are considered as simple, reliable and
In recent days, researchers have reported dimensiansxpensive (Narangt al). Though the parameters feex
of permanent dentition are greater in male than teir evaluation vary between populations (Harris & Hicks; Pereira
counterpart (Adeyemi & Isiekwe, 2003; Iscan & Kedicigt al). Therefore it is important to define odontometric values
2003; Rai & Kaur, 2013; Saboet al, 2013), though this for individual population which can help to distingusgxes
difference is least evident in deciduous dentition (Blaclgf respective populatiof/odanovicet al).
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It is a useful and inexpensive technique but certagps se compararon mediante la prueba t de Student entre lo
limitations exist in odonto-metrics. Among them the mogtremolares maxilares (P1) y segundos (P2) de hombres y mujeres
important limitation issexidentification for the individuals Paquistanies y saudies. Las dimensiones para P1y P2 de los hom-
of unknown origin. In addition, an alteration in the normal?res fueron estadisticamente significativos mayores que para las

dimensions of teeth due to attrition or abrasion of incis3l- < > " ambas poblaciones. Ademas, el peso humedo de los

d/ | | and/ imal f tes diffi If)remolares en los varones era significativamente mayor que el de
and/or occlusal andjor proximal surtaces creates diificuly, mujeres en ambas poblaciones. Los hallazgos demuestran que

in sexng (Vodanovicet al). los premolares maxilares pueden discriminar entreséass en
varias poblaciones.
Further interestingly, researchers identified wet tooth
weight as a tool fesexdetermination in forensic odontology. PALABRAS CLAVE: Morfologia; Premolar; Seo; Dis-
They reported heavier canines and 3rd molars than thoseeihinacion.
female group in the population (Schwartz & Dean, 2005).
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