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Abstract

Introduction: Sex estimation is an important step in developing a biological profile. Teeth are one of the most durable physical elements
in the human body and thus can be used very successfully for this purpose. The aim of the present study was to determine sex differences
in odontometric dimensions of maxillary and mandibular molars in Bulgarians.

Materials and methods: The study included 232 healthy subjects (121 males, 111 females) of Bulgarian origin in the age group of
20-40 years, with fully erupted, periodontal disease free, caries free, non-worn teeth. Vestibulolingual, mesiodistal and cervicoincisal
(coronal height) dimensions of maxillary and mandibular molars were measured by Dentistry Sliding Vernier Caliper, Ridge Mapping
Caliper Type A and Type B and analyzed with SPSS 23.0. The level of statistical significance was set at p<0.05.

Results: Cervicoincisal dimensions in both maxillary and mandibular molars, except for the maxillary left second molars, were signifi-
cantly higher in males compared to females. Similar statistically significant differences were found in mesiodistal dimensions in first
molars from both jaws. Vestibulolingual dimensions in both maxillary and mandibular first molars and mandibular second molars were
significantly higher in males compared to females as well.

Conclusions: The results of our measurements exhibited statistically significant sex differences in both maxillary and mandibular mo-
lars in people of Bulgarian origin. In accordance with similar odontometric studies, molars may successfully differentiate both sexes and
thus determine the need for further investigations in this field.
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INTRODUCTION

soft tissue, not all bones of an individual are recovered.

In such instances, the skull and teeth often provide the
Forensic dentistry is a vital branch of forensic sciences, identification material.l! Teeth are known to be unique
which deals with examination, and evaluation of dental  organs made of the most enduring mineralized tissues in
evidences for identification of victims of crime, accidents  the human body, characterized by extraordinary resistance
or calamities. In mass disasters where visual identification  of external effects, thus they form an excellent structure
of victims is challenging because of the destruction of the  for forensic investigations.) Many authors reported the
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application of dental features for defining approximate
age.3) Identification of sex is also important in narrowing
down the victim, allowing the exclusion of one-half of the
population. This study defines the significance of teeth in
sexual dimorphism for the following reason: the pelvic is
by far the most precise structural indicator, especially the
femurl¥, but may be fragmented; sexual characteristics
in the bones of non-adults are not fully developed; DNA
analysis can give precise results but it is expensive and time
consuming. Numerous studies have found differences be-
tween male and female odontometric traits, but the extent
of sexual dimorphism in dental size varies from population
to population.[>%! Many researchers report that molars are
among the most dimorphic teeth.l”! They are the first per-
manent teeth to erupt in the oral cavity, thus are available
for use in sex assessment at an early stage. Incisors and ca-
nines are more prone to trauma, developmental anomaly,
show crowding, thus odontometric analysis was carried out
to assess the reliability of molars in sex assessment.

AIM

The purpose of the study was to determine the sexual di-
morphism in odontometric dimensions of maxillary and
mandibular molars in Bulgarians.

MATERIALS AND METHODS

The present study included 121 males and 111 females of
Bulgarian origin living in Pazardzhik and Plovdiv in the
age group 20-40 years. Before starting the study, subjects
were informed about the nature of the study and written
informed consents were obtained. Patients were included
based on the following criteria: presence of complete set of
fully erupted and periodontally healthy teeth; presence of
non-carious and non-worn teeth; no dental history of any
crown restorations or bridges; normal occlusion. Exclusion
criteria were history or clinical evidence of cleft palate, or-
thognathic surgery or trauma, history or clinical features
suggestive of endocranial disorders, metabolic disorders,
developmental disorders, and history of prolonged illness.

Directly measured parameters

Vestibulolingual, mesiodistal, and cervicoincisal (coronal
height) dimensions of molars were measured by Dentistry
Sliding Vernier Caliper, Ridge Mapping Caliper Type A and
Type B. We used the technique of Martin-Saller, modified
by Professor Yordanov.®) According to him, the mesiodis-
tal dimension is the greatest mesiodistal distance between
the contact points of teeth, and usually it is in the upper
or middle third of the coronal height. It is also termed the
dental width. The vestibulolingual dimension, also termed
as dental thickness, is the greatest dimension between buc-
cal (labial) and lingual surfaces of crown, taken at right

angle to the plane in which mesiodistal diameter is taken.
Cervicoincisal (cervicoocclusal) dimension, termed also as
the coronal height, is the greatest dimension by vertical axis
from the tip of the highest tubercle to the cervical line on
the buccal side. For the coronal height of the molars, we
used the technique of Zubov, modified by Professor Yor-
danov, 2012, according to which it is better to measure the
height between the occlusal surface (the lowest point be-
tween the two vestibular tubercles) and the cervical line,
without considering the height of the tubercles.

Statistical analysis

The measurements were analyzed with SPSS 23.0 using
Student’s t-test. The level of statistical significance was set
at p<0.05. The degree of significance was considered weak
(p<0.05), moderate (0.01>p>0.001) or high (p<0.001).

RESULTS

1. We found statistically significant differences between
the two sexes in the mesiodistal dimensions of the
maxillary first molars with high degree of significance
(p<0.001). The mean values in males were higher
than in females (Table 1).

2. Significant differences were found in the vestibulo-
lingual dimensions of the maxillary first molars, but
they were with weak degree of significance (p<0.05).
Males show higher values than females. We detected
a tendency for higher mean values in males than fe-
males in the maxillary second right molars (p=0.058)
(Table 2).

3. We found statistically significant differences in the
coronal height upper first molars and second right
molars between the two sexes in favor of males again.
The right showed moderate degree of significance
(0.01>p>0.001), while the left showed weak degree of
significance (p<0.05). In the maxillary second right
molars, the degree of significance was high (p<0.001)
(Table 3).

4. Statistically significant differences in the mesiodis-
tal dimensions of the mandibular first molars were
found between the two sexes in favor of males again.
The degree of significance was weak in the right
(p<0.05) and moderate in the left ones (0.01>p>0.001)
(Table 4).

5. Vestibulolingual dimensions of the mandibular mo-
lars showed statistically significant higher values in
males compared to females with high degree of sig-
nificance in the first (p<0.001) and weak in the sec-
ond (p<0.05) (Table 5).

6. Similar statistically significant differences were
found in the coronal height of the lower molars in fa-
vor of males again. Both left and right molars showed
moderate degree of significance (0.01>p>0.001) (Ta-
ble 6).
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Table 1. Comparison between mesiodistal dimensions of maxillary molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE P
M16MD 121 10.70 0.67 0.10 M16MD 111 9.95 0.62 0.09 <0.001
M17MD 121 10.00 0.53 0.08 M17MD 111 9.56 1.48 0.23 0.070
M26MD 121 10.58 0.82 0.12 M26MD 111 10.00 0.65 0.10 <0.001
M27MD 121 9.98 0.51 0.08 M27MD 111 9.77 0.64 0.10 0.100

Table 2. Comparison between vestibulolingual dimensions of maxillary molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE P
MI16VL 121 10.84 0.53 0.08 M16VL 111 10.53 0.59 0.09 0.015
M17VL 121 10.47 0.55 0.08 M17VL 111 10.23 0.57 0.09 0.058
M26VL 121 10.84 0.53 0.08 M26VL 111 10.56 0.59 0.09 0.024
M27VL 43 10.35 0.53 0.08 M27VL 111 10.26 0.58 0.09 0.440

Table 3. Comparison between coronal height of maxillary molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE p
M16H 121 6.19 0.55 0.08 MI16H 111 5.81 0.55 0.08 0.002
M17H 121 6.12 0.50 0.08 M17H 111 5.74 0.49 0.08 <0.001
M26H 121 6.16 0.75 0.11 M26H 111 5.81 0.59 0.09 0.019
M27H 121 5.95 0.62 0.09 M27H 111 5.72 0.55 0.08 0.068

Table 4. Comparison between mesiodistal dimensions of mandibular molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE P
M36MD 121 10.79 0.56 0.09 M36MD 111 10.42 0.85 0.13 0.019
M37MD 121 10.05 0.62 0.09 M37MD 111 10.02 0.56 0.08 0.855
M46MD 121 10.77 0.57 0.09 M46MD 111 10.36 0.76 0.12 0.006
M47MD 121 10.07 0.46 0.07 M47MD 111 10.00 0.53 0.08 0.517

Table 5. Comparison between vestibulolingual dimensions of mandibular molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE P
M36VL 121 10.65 0.72 0.11 M36VL 111 10.05 0.53 0.08 <0.001
M37VL 121 10.28 0.59 0.09 M37VL 111 9.98 0.46 0.07 0.010
M46VL 121 10.67 0.68 0.10 M46VL 111 10.05 0.49 0.08 <0.001
M47VL 121 10.26 0.54 0.08 M47VL 111 10.00 0.49 0.07 0.023

Table 6. Comparison between coronal height of mandibular molars in Bulgarian males and females

Males Females SD
Tooth N Mean SD SE Tooth N Mean SD SE P
M36H 121 6.28 0.63 0.10 M36H 111 591 0.53 0.08 0.004
M37H 121 6.19 0.59 0.09 M37H 111 5.84 0.53 0.08 0.005
M46H 121 6.23 0.61 0.09 M46H 111 5.83 0.58 0.09 0.003
M47H 121 6.12 0.63 0.10 M47H 111 5.72 0.59 0.09 0.003
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DISCUSSION

Our results showed sexual dimorphism in all of the di-
mensions of the first molars and in some of them of the
second ones. The mean values were statistically higher in
males than in females. They are consistent with the results
found by Ditch and Rosel®! who were the first to prove that
teeth could be used successfully for determining sex. Other
authors confirmed these results (Iscan and Kedici('%, Pet-
tenati-Soubayroux!!!l). We found statistically significant
differences in the coronal height of both first and second
molars in favor of males which is probably related with the
fact that males have larger cranial sizes and more specifical-
ly lower third of the face.['"?) Avinash Tejasvi measured the
circumference of the cranium in Indians and also proved
larger cranial sizes in males compared to women.!**! Differ-
ences in the coronal height of maxillary teeth proving sexu-
al dimorphism in favor of males were described by Bhuvan
Nagpal!'¥ and Lakhanpal'*. Garn proposed a formula for
calculating the percentage of sexual dimorphism:

[(Xm/Xf)-1] x100

where Xm is the mean value of the dental size in males and
Xf - in females.[!¢!

In the present study, we found statistically significant
differences also in the mesiodistal and vestibulolingual di-
mensions of the upper and lower first molars. There were
no statistically significant differences in the mesiodistal
dimensions of the second molars while in the vestibulolin-
gual dimensions there were statistically significant differ-
ences in the lower ones and only a tendency in the upper
right ones. The mean values in males were again higher
compared to females. The reasons for the bigger odonto-
metric dimensions in male molars are probably the differ-
ences in the differentiation of the dentition in males and
females. According to Schwartz and Dean!!'”), the concen-
tration of sexual hormones during the development of the
tooth germ is related with that. The differences in the odon-
tometric dimensions between the sexes is due to the thick-
ness of the tooth dentin which is more in males because the
mitotic cellular activity in the dental epithelium and papilla
are influenced by the Y-chromosome. This chromosome
induces genesis of dentin that defines the size of the enam-
el-dentinal junction. These findings are in accordance with
the results of Smith!!8) and Saunders!'”) who claimed that
there was larger dentinal zone in males that leads to greater
odontometric dimensions in the male maxillary teeth.

Our results show that the mesiodistal dimensions of the
maxillary first molars have the highest degree of sexual di-
morphism (7.54%) with statistical significance of high level
(p<0.001), followed by the coronal height of the maxillary
second molars (6.62%), maxillary first molars (6.62%),
mandibular first molars (6.26%), and mandibular second
molars (5.99%). The least sexual dimorphism was found
in vestibulolingual dimensions of mandibular first molars
(5.97%). This is in accordance with the studies by various

researchers.[2%2! Other authors found that vestibulolingual
dimensions of maxillary first molars showed the highest
level of sexual dimorphism.[??! Kazzazi et al. reported that
the most sexually dimorphic measurement was the me-
siodistal diameter of the maxillary second molars.?3! This
variation in the magnitude of dimorphism can be a result
of environmental influences on tooth size such as variation
in food resources, others have suggested the interference of
cultural factors with biological forces.[?4]

The present study showed bilateral asymmetry only in
the coronal height of the maxillary second molars. No sig-
nificant differences were found in the other dimensions be-
tween left and right molars, indicating almost symmetric
dimensions. This finding is in agreement with studies done
by Preeti et al.?*) and Rai et al.[?®! that showed no tenden-
cy for the dental dimensions on one side to be consistently
larger than on the other side.

The fact that in different populations different maxillary
teeth show sexual dimorphism proves that the odontomet-
ric dimensions are population specific, which defines the
need of data for each population. Since there are currently
very few studies of sex estimation using odontometric data
in Bulgarians, the present study makes a significant contri-
bution to the development of the standards of sex assess-
ment in this population.

In some studies, mesiodistal dimensions show higher
degree of sexual dimorphism, in others vestibulolingual
dimensions show higher degree of sexual dimorphism. For
these reasons, it is recommended that we should measure
all odontometric dimensions.

CONCLUSIONS

Sexual dimorphism in tooth size and the accuracy of odon-
tometric sex prediction is found to vary in different popu-
lation, and therefore, it is necessary to determine specific
population values in order to make identification possible.
The present study revealed the existence of sex differences
in the mesiodistal, vestibulolingual dimensions and coro-
nal height of first molars and vestibulolingual dimensions
and coronal height of second molars in Bulgarians. Our
results showed that mesiodistal dimensions of maxillary
first molars exhibited the greatest sexual dimorphism. In
accordance with similar odontometric studies, teeth may
successfully differentiate both sexes and thus determine the
need for further investigations in this field.
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NMpuMeHeHne O4OHTOMETPUUYECKUX pa3MepoB MOIAAPOB
npu oueHkKe nosay Gosnrap
1

3apaBka XapmsaHOBal, Atanac Bantamkues!, Mupocnasa MOpJIaHOBaZ, Qepuxan Axmen-Ilonosa’,
Ompe Bosamxun?
1 Kag{iebpa AHAMOMUL, 2UCOI02UY U IMOPUOTIOZUL, Daxynvmem MmedunuHbl, Meduyurckuil yHusepcumem — IInosous, ITnosous, Boneapus.

2 Kadgeopa opmodonmuu, Paxynvmem denmanvroti meduyunvl, Meduyunckuil ynusepcumem — Ilnosous, Ilnosous, oneapus

3 Meduyunckuii yuusepcumem, Kpegenvo, I'epmanus

Appec Ana KoppecnoHfeHumu: 3apaska Xapusanosa, Kapenpa anatomun, rucromornu i am6puonorny, GakynbreT MefVIIMHBI, MeTnIHCKII yHNI-
Bepcuret — [1noBAuB, 6y71. ,Bacun Ampunos® Ne 15A, 4002 ITnospus, Bonrapus; Email: zarahar@abv.bg; Ten.: +359 887 104 040

[Jarta nonyyeHus: 2 anpens 2021 ¢ [lata npuemMKu: 2 uons 2021 ¢ flata ny6nukaumm: 31 oxrabps 2022
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Pe3tome

BBepieHne: OmeHka I0/a ABIAETCA BAXHBIM LIATOM B paspaboTke OMomorndeckoro npodud. 3yObl ABIAIOTCA OFHUM M3 CaMBIX
IIPOYHBIX PM3NYECKUX 3TIEMEHTOB Ye/I0BEYECKOro Tejla 1 II03TOMY MOTYT O4YeHb YCIIEIIHO JICIIONb30BaThCA LA 9Toi Lenu. Lenp Ha-
CTOSIIIIETO MCCTIeNOBAHNUA COCTOSAIA B TOM, YTOOBI OIIPEIeNTD MOJIOBbIE PA3/INIMA B OFOHTOMETPUYECKIX pasMepax BepXHIUX 1 HIDK-
HJX MOJIAPOB y 6onrap.

Matepuanbl n meTofbl: B nccrenoBanme 6pU1y BKIIOYeHbI 232 3H0pOBbIX YemoBeka (121 my>kunHa, 111 >keHIuH) 60/IrapcKoro mpo-
UCXOXJEHNA B BO3pacTHOI rpymite 20-40 €T, ¢ HOTHOCTBIO IPOPe3aBIIVIMIICA, CBOOOJHBIMY OT TAPOJXOHTNTA, Kapyeca, HeCTEPTHIMU
3y6amu. BecTnOynonMHIBaIbHBIN, Me3MORUCTATIBHBII I 1IePBUKOMHIN3A/IbHBI (KOPOHKOBAsI BBICOTA) Pa3Mepbl MO/IIPOB BepPXHeNl
Y HIDKHeJ 4eTIOCTY M3MEPS/IN C MOMOIIBI0 CTOMATONIOTMYeCKOrO Pa3iABIDKHOTO BepHbepHOro mTaHreHIypkyns (Dentistry Sliding
Vernier Caliper), ITaHreupKy/s fid M3MepeHMs TOMIMHBI KocTHoro rpe6u: (Ridge Mapping Caliper) tuna A u tina B u ananmmsu-
posany ¢ momoibio SPSS 23.0. YpoBeHDb CTATUCTUYECKOIT 3HAYMMOCTH ObI/T yCTaHOBIIEH Ha ypoBHe p<0.05.

Pe3yﬂbTa.Tb|: Hpmmeelmo—pesuoxable pa3Mepbl MOJIAPOB BerHeVI U HIDKHEN YeTCTU, 3a UCK/IIYEHEM JIEBOTO BTOpPOro Mojiapa
BerHef/l YEIrCTu, ObIIV 3HAYUTENHHO BbILIE Y MY>K4MH IIO CPaBHEHUIO C J)KEHIIMTHAMUL. AHanornyHble CTaTUCTUYECKY 3HAYMMbIE pas-
M4 ObUIN 06Hapy)K€HbI B M€3NO-IMCTAIbHBIX pa3Mepax IEPBbIX MOIAPOB 00€enx YemrCTell. BeCTI/I6YHOHI/IHrBaIIbeI€ pa3Mepbl
IIEPBLIX MOIAPOB BerHef/l U HVDKHEN YeTI0CTH, a TaKXKe BTOPbIX MO/IAPOB HIDKHEN YeTI0CTY ObII 3HAYMTENIbHO BbILIE Y MY>X4MH II0
CpaBHEHUIO C J)KEHIIVMHAMU.

3aKntoueHne: PesynbTaThl HaIIMX M3MePeHNMI II0Ka3aIy CTaTUCTNYEeCKY 3HAYMMBIe TI0/IOBbIE Pa3i4MsA B MOAPAX BEPXHel 1 HVDKHel
9eTIOCTH Y /NI, 60NTapCKOTO MPOUCXOXK/AEHNA. B COOTBETCTBUY C aHA/TOTMYHBIMI OJOHTOMETPIIECKUMI MCCIEFOBAHMAMY MOJIAPLI
MOTYT ycHenHo fuddepeHnposars 06a I0/1a ¥ JAHHBI GakT TpebyeT IPOKO/KEeHNA faTbHEIINX MCCIeOBAHNII B 3TOI 06/IaCTHL.

KnwoueBble cnoBa

60srapsl, MOJISIPHI, OLOHTOMETPIYECKIE I3MEPEHsI, TOTIOBOI AUMOPGU3M

798 Folia Medica | 2022 | Vol. 64 1 No. 5



