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Sazetak

Svrha: Namjera je bila istraziti spolni dimorfizam trajnih mandibularnih, donjoceljusnih o¢njaka

Zaprimljen: 10. sije¢nja 2013.
Prihvacen: 5. oZujka 2013.

u albanskoj populaciji na Kosovu. Metode: Uzorak su cinila 204 studenta stomatologije, svi oda-

brani na Stomatoloskom fakultetu Sveucilista u Pristini. Meziodistalni (MD) i bukolingvalni (BL)
promijeri mandibularnih kanina (o¢njaka) digitalnim su mjeracem (Boss, Njemacka) izmjereni na
sadrenim modelima. Rezultati: Nakon deskriptivne statistike i t-testa rezultati su pokazali da je u
albanskoj populaciji na Kosovu meziodistalni i bukolingvalni promjer mandibularnih ocnjaka veci
kod muskaraca negoli kod Zena te da je razlika statisticki znacajna (P<0,0001). Moramo istaknuti
da je bukolingvalni promjer pokazao veci postotak spolnog dimorfizma (8,50 %) od meziodistal-
noga (5,35 %). Zaklju¢ak: Ovim je istrazivanjem potvrden spolni dimorfizam u meziodistalnom i
bukolingvalnom promjeru mandibularnih o¢njaka medu albanskom populacijom na Kosovu.
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Uvod

Zubi su gradeni od mineraliziranog tkiva slozenoga u
strukture izvanredno otporne na truljenje i utjecaj vanjskih
¢imbenika (fizikalnih, termalnih, mehanickih, kemijskih i bi-
oloskih) koji ina¢e uzrokuju raspadanje ostalih tkiva u ljud-
skom tijelu (1). Zato su izvrstan materijal u Zivim i nezivim
jedinkama ako su potrebna antropoloska, geneticka, odonto-
loska i forenzi¢na istrazivanja (2). Odontometrija je mjere-
nje i znanost o veli¢ini zuba. Njihove standardizirane velici-
ne koje se temelje na odontometrijskim istraZivanjima mogu
se iskoristiti u odredivanju dobi i spola. Mjerenje zuba vaz-
no je u antropologiji i u istrazivanjima spolnog dimorfizma
(3,4). Na zubnim krunama standardno se mjeri meziodistal-
ni (MD) i bukolingvalni (BL) promjer (5). Moramo re¢i da
se meziodistalni promjer krune smanjuje interproksimalnim
troSenjem i zato je mjerenje bukolingvalnog promjera sigur-
nije u slu¢aju odredivanja spola (6).

Spolni dimorfizam odnosi se na razlike u velicini, struk-
turi i izgledu izmedu muskaraca i Zena istog godista te se mo-
ze primijeniti pri identifikaciji zubala zato $to ne postoje dva
jednaka (7). Osim toga izrazeniji je u trajnoj denticiji nego-

Introduction

The teeth consist of mineralized tissues that are charac-
terized by structures of extraordinary resistance to putrefac-
tion and the effect of external agents (physical, thermal, me-
chanical, chemical or biological) that cause the destruction
of the soft part of the body structures (1).

Hence, teeth provide excellent material in living and
non-living populations for anthropological, genetic, odon-
tologic and forensic investigations (2). Odontometrics is
the measurement and study of tooth size. Tooth size stan-
dards based on odontometrics investigation can be used in
age and sex determination. Dental measurements are im-
portant in anthropology and in studies of dental sexual di-
morphism (3, 4). Tooth crown size is routinely measured
by mesiodistal (MD) and buccolingual (BL) crown diam-
eters (5). The mesiodistal crown diameters of the teeth are
reduced by interproximal wear, and the buccolingual mea-
surements may prove more useful for gender identification
(6).

Sexual dimorphism refers to those differences in size,
structure and appearance between male and female, at an
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li u mlije¢noj. Izrazenost i uzorak spolnog dimorfizma, kad
je rije¢ o velicini trajnih zuba, razlikuje se od populacije do
populacije (8).

Mandibularni oénjaci u prosjeku izrastaju u dobi od oko
10,87 godina i manje su podlozni parodontoloskim bolesti-
ma negoli ostali zubi. Uzimajuéi u obzir godine, to su po-
sljednji zubi koji se ekstrahiraju. Oc¢njaci zbog svojih svoj-
stava lak$e podnose traume, kao $to su zrakoplovne nesrece,
uragani ili spaljivanje. To upucuje na ¢injenicu da su Aljuc-
ni u slucaju identifikacije osoba (9 — 12). U mnogim istrazi-
vanjima potvrdeno je da od svih zuba mandibularni o¢njaci
imaju najveci stupanj spolnog dimorfizma (13).

Svrha ovog znanstvenoga rada jest istraziti spolni dimor-
fizam kod trajnih mandibularnih o¢njaka u albanskoj popu-
laciji na Kosovu.

Materijali i metode

Uzorak se sastojao od 204 studenta dentalne medicine
odabrana na Stomatoloskom fakultetu Sveudilista u Pristi-
ni. Istrazivanje je odobrilo Eticko povjerenstvo. Svakom su-
dioniku objasnjeno je znacenje istrazivanja i svi su verbalno
pristali sudjelovati. Studenti su odabrani na osnovi sljede¢ih
kriterija:

1. dob od 18 do 25 godina

zdrav parodont

zubi bez karijesa

intakeni zubi bez atricije

pravilan odnos maksilarnih i mandibularnih zuba bez ne-

pravilanosti, dijastema i zbijenosti

6. bez klinickih nalaza restauracija kruna, ortodoncije i tra-
ume

Limitiranje uzorka na pacijente s intaktnim zubima bez
patoloskih procesa i istro$enosti ucinjeno je kako bi se dobi-
li kvalitetni odontometrijski podaci. Promjeri MD-a i BL-a
lijevih i desnih mandibularnih oénjaka izmjereni su na sa-
drenim modelima elektronickim digitalnim mjeracem Boss
(Njemacka) s precizno$¢u od + 0,01 milimetar. Mjerenje
je obavljeno prema provjerenoj metodi Moorreesa i Ree-
da (14). Meziodistalni promjer krune istodobno je i najve-
¢a meziodistalna dimenzija izmjerena paralelno s okluzalnom
plohom. Bukolingvalni promjer krune, pak, najve¢a je uda-
lienost izmedu bukalne (labijalne) i lingvalne (palatinalne)
povrsine okomito na meziodistalni promjer.

Mijerenja je obavljao jedan ispitiva¢ kako bi se izbjegle
pogreske, svako je ponovljeno tri puta i na kraju se izracuna-
la prosjecna vrijednost.

U
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equal age, which can be applied to dental identification, be-
cause no two oral cavities are alike (7). The sexual dimor-
phism is more pronounced in permanent dentition than in
deciduous teeth. The magnitude and pattern of sexual di-
morphism in the size of permanent teeth also differ from one
population to another (8).

The mandibular canines have a mean age of eruption of
10.87 years and they are less affected by periodontal diseases
than other teeth. With respect to age, these are the last teeth
to be extracted. Canines are also more likely to survive se-
vere trauma such as air disaster, hurricanes or conflagration.
These findings indicate that canines can be considered as the
“key teeth” for personal identification (9-12). Many studies
have established that amongst all the teeth, the permanent
mandibular canines are found to exhibit the greatest sexual
dimorphism (13).

The aim of this study was to investigate the sexual dimor-
phism of the permanent mandibular canines in Kosovo Al-
banian population.

Material and Methods

The study sample consisted of 204 dental students, se-
lected from Dental School, Faculty of Medicine at the Uni-
versity of Prishtina. The study was approved by the Institu-
tional Ethics Committee, and a verbal explanation was given
to each subject regarding the nature of the study, and oral
consent was also obtained from each subject. The students
were selected based on the following criteria:

Age 18-25 years

Periodontally healthy teeth

Non carious teeth

No attrition and intact teeth

Satisfactorily aligned maxillary and mandibular teeth,
with no spacing or diastema and without crowding

No history or clinical evidence of crown restoration,
orthodontic treatment and trauma.

The objective of limiting the sample of young adults was
to ensure that dentitions were relatively intact, free of pa-
thology and wear, thereby maximizing odontometric infor-
mation. The MD and BL crown diameters of left and the
right mandibular canines were measured in dental casts us-
ing electronic digital calliper (Boss, Germany), which had
an accuracy + 0.01 mm. The measurements were performed
by recommended method by Moorrees and Reed (14). The
mesiodistal crown diameter is the largest mesial-distal di-
mension, taken parallelly to the occlusal surface. The bucco-
lingual crown diameter is the greatest distance between the
buccal (or labial) and lingual (or palatinal) surfaces, perpen-
dicular to the mesiodistal diameter.

The measurements were peformed by a single examiner
to eliminate interobserver error. Each measurement was tak-
en three times and the average of three values was obtained
to minimize the intraobserver error.

U =

a
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Analiza podataka

Za mandibularne oc¢njake koristena je deskriptivna stati-
stika (srednja vrijednost, raspon i standardna devijacija). Sta-
tisticki znacajne razlike srednjih vrijednosti promjera MD-a
i BL-a izmedu ispitanika i ispitanica izracunate su t-testom za
nezavisne uzorke (p<0,01 i p<0,05).

Spolni dimorfizam mandibularnih o¢njaka izratunat je
prema jednadzbi Garna i Lewisa (15):

Spolni dimorfizam = [ Xm/Xf] - 1 x 100
gdje je
Xm = srednja vrijednost za muskarce; Xf = srednja vrijed-
nost za zene
Statisticka analiza obavljena je u programu SPSS 18 za

Windowse (SPSS Inc. Chicago, lllinoiss, SAD) i u MS Exce-
Ilu (Microsoft Office, Windows 2007., SAD).

Rezultati

Rezultati istrazivanja predstavljeni su u tablicama (tabli-
cal,2.i3.). Uocena je statisticki znacajna razlika u mezio-
distalnom promjeru mandibularnih o¢njaka. Kod muskaraca
je srednja vrijednost promjera iznosila 6,88 0,36 milimetara,
a kod zena 6,53 0,34 milimetra (p<0,0001) (tablica 1.).

Zabiljezena je i statisticki znacajna razlika u bukolingval-
nom promjeru mandibularnih o¢njaka. Kod muskaraca je
iznosila je 8,04 £ 0,53 milimetra, a kod zena 7,41 + 0,46 mi-
limetara (p<0,0001), (tablica 2.).

Bukolingvalni promjer mandibularnih o¢njaka pokazao
je vedi stupanj spolnog dimorfizma — 8,50 posto, nego $to je
meziodistalni promjer istih zuba — 5,35 posto (tablica 3.).

Sexual dimorphism in the permanent mandibular canines

Data analysis

The descriptive statistics was calculated (mean, range and
standard deviation) for mandibular canines. The statistical
significance of differences in mean in MD and BL diameters
between males and females was calculated using t test for in-
dependent samples with p<0.01 and p<0.05.

Sexual dimorphism in mandibular canines was calculat-
ed according to the formula given by Garn and Lewis (15),
as follows:

Sexual dimorphism = [ Xm/Xf] - 1x 100

where;

Xm = mean value for males; Xf = mean values for females
Statistical analysis was made using the SPSS 18 for Win-

dows (SPSS Inc., Chicago, Illinoiss, USA) and MS Excel

(Microsoft Office, Windows 2007, USA).

Results

The study results are presented in table form (Table 1, 2
and 3). There was a statistically significant difference in the
mesiodistal diameter of the mandibular canines. In males the
mean value was 6.88 0.36 mm, and in females 6.53 0.34 mm
(p<0.0001), (Table 1).

There was a statistically significant difference in the buc-
colingual diameter of the mandibular canines. In males the
mean value was 8.04 + 0.53 mm, and in females 7.41 + 0.46
mm (p<0.0001), (Table 2).

The buccolingual diameter of mandibular canines was
found to exhibit greater sexual dimorphism 8.50 % than me-
siodistal diameter of the same tooth, 5.35 % (Table 3).

Tablica 1. Osnovna deskriptivna statistika meziodistalnog promjera krune mandibularnih kanina
Table1  Basic descriptive statistics of mesiodistal crown diameter of mandibular canines
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Prosjek + SD ¢ _vritednost ¢
Spol * Gender N Mean = SD Raspon ¢ Range 95%CI CV% p-vrye al 08
(mm) p-value
Muski ¢ Male 101 6.880.36 6.03-7.91 6.81-6.94 5.18 t=7.14
Zenski * Female 103 6.53 0.34 5.57 - 7.44 6.46 - 6.59 5.21 p<0.0001
Ukupno ° Total 204 6.70 0.39 5.57 -7.91 6.63 - 6.78 5.79
Tablica 2. Osnovna deskriptivna statistika bukolingvalnog promjera krune mandibularnih kanina
Table 2  Basic descriptive statistics of buccolingual crown diameter of mandibular canines
Prosjek + SD ¢ iiednost ¢
Spol  Gender N Mean = SD Raspon ¢ Range 95%CI CV% p-vrje alnos
(mm) p-value
Muski ¢ Male 101 8.04 £ 0.53 6.63-9.62 7.94 -8.14 6.60 t=9.07
Zenski * Female 103 7.41 + 0.46 6.30 - 8.70 7.32-7.50 6.19 p<0.0001
Ukupno ¢ Total 204 7.72+0.59 6.30 - 9.62 7.61-7.84 7.59

Tablica 3. Spolni dimorfizam meziodistalnog i bukolingvalnog promjera mandibularnih kanina
Table3  Sexual dimorphism in mesiodistal and buccolingual diameter of mandibular canines

. % di
Mandibularni o¢njaci ® Mandibular canine Muskarci ® Males Zene * Females ) dlfnorﬁzn'na :
% Dimorphism
MD* promjer * MD* diameter 6.88 06.53 5.35%
BL* promjer ® BL* diameter 8.04 7.41 8.50 %

*MD = meziodistalno ® Mesiodistal;* BL = bukolingvalno ¢ Buccolingual
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Rasprava

Zubi su najotpornije mineralizirano tkivo u ljudskome
tijelu (16). O¢njaci se razlikuju od ostalih zuba jer su izdrZlji-
viji i prezentiraju spolne karakeeristike. Te se razlike najvje-
rojatnije temelje na njihovoj posebnoj funkiji tijekom evo-
lucije. Kod mesozdera (karnivora) i ve¢ine primata oni nisu
povezani sa Zvakanjem (mastikacijom) nego s prijetnjom i
agresijom.

U ovom istrazivanju nije uocena razlika izmedu izmjere-
nih o¢njaka s lijeve i desne strane mandibule, $to je u skladu s
ostalim istrazivanjima. Statisticki nespecifi¢na razlika u mje-
renju trajnih zuba lijeve i desne strane mandibule zabiljezena
je u istrazivanjima na uzorku triju populacija iz Egipta, Mek-
sika i Sjedinjenih Drzava (17) te Saudijske Arabije (18, 19) i
Brazila (20). Ipak, postoji i studija u kojoj su dobivene razlike
u dimenziji lijevih i desnih o¢njaka (21). Prema nasim rezul-
tatima, mozemo zaklju¢iti da se kod albanske populacije na
Kosovu moze izmjeriti samo jedna strana mandibularnih zu-
ba te bi trebala bila reprezentativna i za drugu stranu.

Prema nasim rezultatima, moze se re¢i da postoji statisti¢-
ki velika razlika izmedu muskaraca i Zena u promjeru MD-a
i BL-a mandibularnih o¢njaka, pa su nasi rezultati u skladu s
ostalim istrazivanjima u kojima je uo¢eno da muskarci imaju
vece zube od zena (22 - 26). Ovom studijom ustanovljen je
statisticki znacajan spolni dimorfizam mandibularnih kani-
na. Y-kromosom odgovoran je za veli¢inu zuba kontroliraju-
¢i debljinu dentina, a X-kromosom nadzire debljinu cakline.
Spolni dimorfizam, kad je rije¢ o zubima, moZe se objasniti
razmjerno ve¢om debljinom dentina kod muskaraca (27).

Kako isticu Alt i njegovi suradnici (28), promjer vrata zu-
ba daje bolje informacije negoli promjer krune. Ti stru¢njaci
smatraju da cervikalni dio zuba nije pod utjecajem trosenja
i zato je korisniji u arheoloskim istrazivanjima. Prednost ni-
je toliko vazna za bukolingvalne promjere, ali jest za mezio-
distalne, posebice kod prednjih zuba (5).

Bukolingvalni promjer mandibularnih o¢njaka pokazao
je ve¢i stupanj spolnog dimorfizma (8,50 %) negoli njihov
meziodistalni promjer (5,35 %). Kanini najées¢e pokazuju
najvedi stupanj spolnog dimorfizma. Isto tako su se u mno-
gim istrazivanjima pokazali kao naj¢es¢i dimorfni zubi (22,
29, 30). Postotak spolnog dimorfizma bio je manji kod me-
ziodistalnog promjera negoli kod bukolingvalnog u danas-
njoj grékoj populaciji te kod tajvanskih Kineza i Egipéana
(30 — 32). Postotak spolnog dimorfizma mandibularnih o¢-
njaka medu albanskom populacijom na Kosovu bio je raz-
mjerno visok. Izracunata je razlika od tri do devet posto (7)
spolnog dimorfizma izmedu muskaraca i Zena. Postoji kom-
pleksna interakcija izmedu genetskih ¢imbenika i djelovanja
okolisa koja utje¢e na magnitude razlika spolnog dimorfizma
izmedu muskaraca i Zena. Tako razlicite populacije imaju ra-
zli¢ite stupnjeve spolnog dimorfizma. U nekima je vie izra-
zen. Spolni dimorfizam u veli¢ini zuba specifi¢an je za svaku
populaciju (33) i razli¢it za svaku etnicku skupinu (8).

Spolni dimorfizam kod trajnih mandibularnih ocnjaka

Discussion

Teeth are known to be unique organs made of the most
enduring mineralized tissues in the human body (16). Ca-
nines differ from other teeth with respect to survival and sex
dichotomy. These differences are probably related to their
function, which differs from other teeth on an evolution-
ary basis. In carnivores and most primates, the main func-
tion of the canines is not mastication, but is related to threat
of aggression. Survival was dependant the functional activi-
ty of the canines.

In this study, there was no significant difference between
measurements of the canines on the left and right sides, which
complied with several studies. A non significant difference of the
measurements of permanent teeth between right and left sides
was reported in a study of samples of three populations from
Egypt, Mexico and United States (17), in Saudi Arabian (18,19)
and in Brazilian population (20). Nevertheless, there is a study
with opposite findings where a significant difference between
the left and right mandibular canines was observed (21). From
our findings, it could be concluded that in Kosovo-Albanian
population the measurement of one side could be representative
when measurement of the other side was unobtainable.

According to the results obtained in our study, statistical-
ly significant differences between males and females in MD
and BL diameters of mandibular canines were found and
these results were in agreement with other studies in which
it was observed that the males have larger teeth than females
(22-26). The present study establishes the existence of the
definitive statistically significant sexual dimorphism in man-
dibular canines. The Y chromosome is responsible for the size
of the teeth by controlling the thickness of dentine, where-
as the X chromosome seems to be responsible for modulat-
ing thickness of enamel. The sexual dimorphism in tooth is
attributable to the presence of relatively more dentine in the
crowns of male teeth (27).

According to Alt et al. (28), the dental cervix diame-
ter proved to be more useful than crown diameters. Conse-
quently, the cervical diameters are not affected by wear until
most of the crown has been lost, so they have a big advantage
for archaeological purposes. This advantage is less important
for buccolingual diameters, but it is crucial for mesiodistal
diameters, especially in anterior teeth (5).

The buccolingual diameter of mandibular canines
showed a greater percentage of sexual dimorphism (8.50%)
than mesiodistal diameter of mandibular canines (5.35%).
Canines traditionally showed the highest degree of sexual di-
morphism. They were usually the most dimorphic teeth in
various studies (22, 29, 30). The percentage of sexual dimor-
phism was smaller in the mesiodistal diameters than in the
buccolingual in present Greek population, Taiwan Chinese,
and Egyptian population (30-32). The percentage of sexual
dimorphism in mandibular canines in Kosovo Albanian pop-
ulation was relatively high. It was found that the difference
between males and females in the percentage of dental sexual
dimorphism ranged from 3-9% (7). There can be a complex
interaction between a variety of genetic and environmental
factors that is responsible for the variation in the magnitude
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Zakljucak

Meziodistalni i bukolingvalni promjer mandibularnih
o¢njaka bio je veci kod muskaraca negoli kod zena. Razlika
je statisticki znacajna (p<0,0001).

Ovo istrazivanje potvrdilo je dentalni dimorfizam man-
dibularnih o¢njaka i statisticki znac¢ajan spolni dimorfizam
meziodistalnog i bukolingvalnog promjera mandibularnih
o¢njaka u albanskoj populaciji na Kosovu. To je ujedno pr-
vo odontometrijsko istrazivanje u toj populaciji i zahvaljuju-
¢i toj studiji antropolozi, odontolozi i forenzicari mo¢i ¢e do-
biti potrebne informacije za svoja istrazivanja.

Zahvala

Autori zahvaljuju svim studentima Stomatoloskog fakul-
teta Sveucilista u Pristini na sudjelovanju u istrazivanju, te na
strpljivosti i potpori.
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of dimorphism. Different human populations may show dif-
ferent expressions of sexual dimorphism. In some popula-
tions, this dimorphism may be more developed than in oth-
ers. Sexual dimorphisms in tooth size are population specific
(33) and varied among different ethnic groups (8).

Conclusion

The mesiodistal and buccolingual diameter of the man-
dibular canines was larger in males than in females and the
difference was statistically significant (P<0.0001).

The present study confirmed the presence of dental di-
morphism in mandibular canines, which has been established
by the existence of statistically significant sexual dimorphism
in mesiodistal and buccolingual diameter of mandibular ca-
nines in Kosovo Albanian population. This is also the first
odontometric study in this population which will be useful
in anthropological, odontologic, and forensic investigations.
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