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Sazetak

Uvod: Heiloskopija je istrazivacka tehnika kojom se proucavaju uzdignuca i ulegnuca koja obliku-
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ju karakteristi¢an uzorak na vanjskoj povrsini usnica. Otisak usnica smatra se jedinstvenim i analo-

gan je otisku prsta. Svrha: Zeljelo se odrediti tipove ragada na zdravim usnicama muskaraca i Zena s
pomocu otiska usnica u hrvatskoj populaciji, ustanoviti postoji li statisticki znacajna razlika izmedu
muskaraca i Zena u tipovima ragada te ima li razlike izmedu otisaka usnica muskaraca i Zena. Ispita-
nici i postupci: U istrazivanju je sudjelovalo 40 muskih i 50 zenskih nasumi¢no odabranih ispitanika
iz hrvatske populacije. Uzorak ragada na usnicama klasificiran je metodom prema Tsuchihashiju. Re-
zultati: Istrazivanje je pokazalo da vecina Zena u Hrvatskoj pripada tipu 2 (40 %), a slijeditip 1 (34 %).
Tipovi 3 (12 %), 4 (8 %) i 5 (6 %) su rjedi. Vecina muskaraca pripada tipu 3 (35 %) i tipu 2 (25 %) te
malo njih tipu 4 (15 %), zatim slijede tipovi 5 (12,5 %) i 1 (12,5 %). Zaklju€ak: Utvrdene su statisticki
znacajne razlike izmedu muskaraca i Zena s obzirom na tipove ragada na usnicama.

Uvod

Forenzi¢na identifikacija je multidisciplinarni pristup ko-
ji ukljucuje struénjake iz razlicitih podru¢ja — forenzi¢nog
patologa, forenzi¢nog antropologa, forenzi¢nog stomatologa,
serologista, kriminalista i pravnika te prema potrebi i druge
stru¢njake. To postaje ocito posebice u katastrofama s mno-
go Zrtava, poput ratova, prirodnih katastrofa itd (1 — 3). U
takvim slucajevima, osim uobicajenih metoda identifikaci-
je, Cesto se moraju upotrijebiti druge, alternativne metode za
utvrdivanje identiteta stradalih (4, 5) .

Heiloskopija (od grekih rijeci cheilos — usne i skopein —
vidjeti) forenzi¢na je istrazivacka tehnika koja se bavi prou-
¢avanjem otisaka usnica, njihovih uzdignuéa i ulegnuca ko-
ji oblikuju karakeeristican uzorak na vanjskoj povrsini usana
(6, 7). Otisci usnica imaju karakeeristi¢ne obrasce pukotina
(suleus labiorum) u obliku uzvisenja i ulegnuca na labijalnoj
sluznici u zoni prijelaza izmedu unutarnje labijalne sluznice
i vanjske koze (8). Mogu se uoiti ve¢ u $estom tjednu intra-
uterina zivota i od tada se njihov uzorak rijetko kad mijenja
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Introduction

Forensic identification presumes a multidisciplinary ap-
proach. It brings together experts from different fields includ-
ing forensic pathologists, forensic anthropologists, forensic
odontologists, serologists, criminalists, lawyers or other pro-
fessionals, if necessary. This becomes obvious especially in di-
sasters including a large number of victims such as wars, nat-
ural disasters etc. (1-3). On such occasions, apart from the
application of the usual methods of identification , some al-
ternative methods have been proposed for establishing the
identity of victims (4, 5).

Cheiloscopy (from the Greek words cheilos - lips and
skopein - see) is a forensic research technique that deals with
the study of lip prints, their elevations and depressions that
form a distinctive pattern on the outer surface of the lips (6,
7). Lip prints consist of patterns of cracks (sulci labiorum) in
the form of elevations and depressions on the labial mucosa
present in the transition zone between the inner labial mu-
cosa and outer skin (8). They can be identified in the sixth
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(9). Provjereno je da se usnice oporavljaju od malih trauma,
upala ili herpesa, a vee traume, kao $to su kirurski tretmani
i stvaranje oziljaka, mogu djelovati na veli¢inu i oblik te tako
mijenjati morfologiju usnica (10). Otisci usnica su jedinstve-
ni (11,12). Otisci usnica roditelja i djece te brace i sestara po-
kazuju neke sli¢nosti (13). Vaznost heiloskopije povezana je
s ¢injenicom da su otisci usnica razli¢iti kod pojedinaca (6).
Identifikacija pojedinaca jedan je od najizazovnijih dijelova
suvremene forenzi¢ne medicine. Samim time, otisci usnica
dobili su na vaznosti u forenzi¢noj stomatologiji (14).

Utvrdivanje identiteta osobe moze biti vrlo tezak proces.
Stomatoloski pristup, otisci prstiju i usporedbe DNK, vije-
rojatno su najceée tehnike u ovom kontekstu jer omogucu-
ju brze i sigurne identifikacijske procese. Ali kako ne mogu
uvijek biti od koristi, katkad je potrebno primijeniti drukéi-
je i manje poznate tehnike (15). Pozitivna identifikacija zi-
vih ili umrlih osoba koja se koristi jedinstvenim osobinama i
obiljezjima zuba i ¢eljusti, temeljni je kamen forenzi¢ne sto-
matologije. Istrazitelji ¢esto dobivaju informacije i dokaze za-
hvaljujuéi stomatologiji, antropometriji, otiscima prstiju i
drugim tehnikama koje pomazu odrediti spol, dob i visinu.
Danas se istrazitelji mogu osloniti i na otisak usnica kao na
na¢in identifikacije mogucih osumnjicenika (7).

Fischer je prvi 1902. godine opisao koristenje otisaka
usnica u osobnoj identifikaciji i kriminalisti¢koj obradi (16).
Otisak usnica zapravo je analogan otisku prsta (17). Ako je
pronaden na mjestu zlo¢ina, moze biti osnova za pretpostav-
ke kao $to su motiv zlo¢ina, broj ljudi uklju¢enih u to zlodje-
lo, spol, koristenje kozmetickih preparata, navike, profesio-
nalne osobine i patoloske promjene na samim usnicama (15).
Forenzi¢na znanost odnosi se na podruéja djelovanja koja se
mogu iskoristiti u sudskom okruzenju te ih opéa i znanstve-
na zajednica prihvaca u razlu¢ivanju istine od neistine (18).
U sudskoj identifikaciji usna Supljina daje bezbroj mogu¢-
nosti. Otisci usnica vazni su zbog jedinstvenosti i trajnosti
(8). U praksi se otisak usnica takoder otkriva na prozorskome
staklu, slikama, vratima, plasti¢nim vre¢icama, opuscima itd.
Pronalazenje otiska usnica nije tesko. Zapravo, latentni otis-
ci usnica lako se mogu vidjeti ako se koristimo fluorescen-
tnim bojama (6). Postoje razne klasifikacije otisaka usnica,
uklju¢ujuéi onu Martina Santosa, zatim Renaudovu i Afchar
Bayatovu, ili onu Josea Marije Domingueza, ali stru¢njaci se
najéesce koriste Suzukijevom i Tsuchihashijevom (6). Otisci
usnica klasificirani su u pet tipova (19).

Svrha istrazivanja jest analiza usnog crteza muskaraca i ze-
na na podru¢ju Hrvatske kako bi se stvorile pretpostavke za
forenzi¢nu identifikaciju na temelju analize usnica. Cilj istra-
Zivanja je: odrediti tipove ragada na zdravim usnicama mus-
karaca i Zena s pomocu otiska usnica u hrvatskoj populaciji,
utvrditi postoji li statisticki znacajna razlika izmedu muskara-
caizena u tipovima ragada, ustanoviti postoji li razlika izme-
du otiska usnica muskaraca i Zena.

Lip Prints in the Croatian Population

week of intrauterine life and their pattern is rarely changed
(9). Minor trauma such as inflammation or herpes, will not
have a pronounced effect on the appearance of the lips and
adjacent tissues, while greater trauma such as surgical treat-
ments and scarring may affect the size and shape of the mor-
phology of the lips (10). Lip prints are unique (11, 12). Lip
prints of parents and children as well as those of brothers and
sisters show some similarities (13). The importance of chei-
loscopy is related to the fact that the lip prints are different
in individuals (6). Identification of individuals is one of the
most challenging parts of modern forensic medicine. Conse-
quently, the analysis of lip prints has gained importance in fo-
rensic dentistry (14).

Determining the identity of a person can be a very diffi-
cult process. Dental, fingerprint and DNA comparisons are
probably the most common techniques used in this context,
allowing fast and reliable identification process. However,
since they may not always be beneficial, it is sometimes nec-
essary to apply some less well-known techniques (15). The
positive identification of living or deceased persons using the
unique features and characteristics of the teeth and jaws is a
corner stone of forensic dentistry. Researchers often receive
information for possible use as evidence. They gather infor-
mation from different branches of dentistry. In addition, an-
thropometry, fingerprinting and other techniques are used to
determine the gender, age and height. Today, researchers can
rely on lip imprints thus facilitating the identification of pos-
sible suspects (7).

In 1902, Fischer was the first researcher who described
the use of lip prints for personal identification and crime in-
vestigation (16). The imprint of lips is analogous to the fin-
gerprint (17). The prints found at a crime scene can establish
a scientific basis for identification. The assumption is that
they would reveal the nature of crime, the number of people
involved in it, the gender, the use of cosmetics as well as hab-
its, occupational characteristics and the pathological changes
of the lips themselves (15). Forensic science refers to scien-
tific fields and disciplines that can be used in the court and
have been generally accepted as reliable both by trial judg-
es and by the relevant scientific community to distinguish
truth from falsehood (18). In the process of identification,
oral cavity allows countless possibilities. Lip prints are im-
portant because they are unique and do not change during
the life of a person (8). In practice, the imprint of the lips
can be found on the surface of the window, painting, doors,
plastic bags, cigarette butts, etc. Finding lip prints is not dif-
ficult. In fact, latent lip prints can be easily viewed using a
fluorescent dye (6). There are various classifications of lip
prints: Martin Santos classification, Renaud classification,
Afchar Bayat classification, Jose Maria Dominguez’s clas-
sification. However, the classification made by Suzuki and
Tsuchihashi is the most commonly used classification for re-
cording the pattern on the lips. (6). Lip prints are classified
into five types (19).

The purpose of this research was to analyze the lip draw-
ing of the Croatian men and women in order to create the
preconditions for forensic identification based on the analysis
of the lips. The aim of the research was: to determine the type
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Materijali i metode

U istrazivanju je sudjelovalo 50 Zena i 40 muskaraca s
podru¢ja Hrvatske. Svi su bili obavijesteni o svrsi i ciljevi-
ma istrazivanja i zamoljeni da sudjeluju. Nakon potpisano-
ga informiranog pristanka, fotografirani su uz centimetarsku
mjerku digitalnim aparatom Olympus p-mini. Ispitanici su
bili zamoljeni da pred zrcalom na usne nanesu crveni mat ruz
(Catrice 080 My Red Card). Ruz je prije toga bio dezinficiran
alkoholnim rupci¢ima Alkotip, te se pricekalo jednu minu-
tu da se posusi. Slijedilo je preslikavanje otiska na 100-gram-
ski bijeli papir tako da je ispitanik malo rastvorio usne, te
laganim dodirom, najprije centralno, a zatim i lateralno, pri-
tisnuo usnice na papir. Ruz se uklanjao suhim smotuljcima
vate i vodom. Svi skupljeni uzorci prekriveni su prozirnom
ljepljivom vrpcom i digitalno fotografirani. Pohranjeni su ar-
hivu Zavoda za dentalnu antropologiju Stomatoloskog fakul-
teta u Zagrebu, Hrvatska.

Odredivanje ragada usnica klasificiranih prema Yasuou
Tsuchihashiju na pet tipova (19) obavljalo se odgovaraju¢im
povecalom (povecanje od 3 x) na sljedeci nacin:

* tip 1 — jasne vertikalne linije koje se prostiru po cijeloj
usnici ili ne pokrivaju cijele usne (slika 1.)

tip 2 — razgranate linije (slika 2.)

tip 3 — ispresijecane linije (slika 3.)

tip 4 — retikularne linije (slika 4.)

tip 5 — linije koje nisu uvrstene ni u jednu skupinu od 1.
do 4. (slika 5.)

Hi-kvadrat test i Fisherova egzaktna metoda koristeni su
za testiranje statisticki znacajne razlike izmedu tipova ragada
kod muskaraca i zena. Razina statisticke znacajnosti bila je
postavljena na p < 0,05.

Otisaka usnica u hrvatskoj populaciji .

of grooves on healthy lips of men and women by analyzing
lip prints in a sample of Croatian population, to determine if
there is a statistically significant difference between men and
women in the types of grooves, to determine if there are any
differences between male and female lip prints.

Material and methods

The study included 50 women and 40 men from Croatia.
Respondents were informed about the purpose and objec-
tives of the research and were subsequently asked to partici-
pate in it. After the signed informed consents were collected,
lips were photographed with centimeter caliper using a digi-
tal camera “Olympus W — mini”. The respondents were asked
to put a matte red lipstick on, (“Catrice 080 My Red Card”)
using a mirror. The lipstick was treated with alcohol wipes
(“Alkotip”) and left for 1 minute to dry. This was followed
by taking lip prints on 100-gram white paper with a sub-
ject slightly opening his/her lips and lightly pressing centrally
first, and then laterally on the paper. To remove lipstick, the
respondents were offered dry cotton rolls and water. All col-
lected samples were covered with a transparent adhesive tape
and digitally photographed. The samples were stored in the
Department of Dental Anthropology of the School of Dental
Medicine University of Zagreb, Croatia.

Lip print patterns were analyzed according to Tsuchihashi
Classification by using a magnifying glass (increase in mag-
nification of 3x) (19). The grooves on lips were classified as
follows:

Type 1 - clear vertical lines that reach across the lip or do

not cover the entire lip (Figure 1)

Type 2 - branched lines (Figure 2)

Type 3 - dotted lines (Figure 3)

Type 4 - reticular lines (Figure 4)

Type 5 - lines that do not belong to any group of 1-4 (Fig-

ure 5)

The chi-square test and the Fisher’s exact method were
used for testing the statistical difference between male and fe-
male subjects and the types of groves. The level of significance
was set at p<0.05.

Slika 1. Tsuchihashijev tip 1
Figure 1 Tsuchihashi type 1
Slika 2. Tsuchihashijev tip 2
Figure 2 Tsuchihashi type 2
Slika 3. Tsuchihashijev tip 3
Figure 3 Tsuchihashi type 3
Slika 4. Tsuchihashijev tip 4
Figure 4 Tsuchihashi type 4
Slika 5. Tsuchihashi tip 5
Figure 5 Tsuchihashi type 5
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Rezultati

Analizirano je ukupno 90 osoba (50 Zena i 40 muskara-
ca). U istrazivanje su bili ukljuceni samo pojedinci sa zdravim
usnicama i bez vidljivih znakova ranijih trauma. Istrazivanje
je pokazalo da ve¢ina zena pripada tipu 2 (40 %), a slijedi tip
1 (34 %). Tipovi 3 (12 %), 4 (8 %) i 5 (6 %) bili su znatno
rjede zastupljeni. Ve¢ina muskaraca pripada tipu 3 (35 %) i
tipu 2 (25 %), a malo njih tipovima 4 (15 %), 5 (12,5 %) i 1
(12,5 %), Tablica 1.

Hi-kvadrat test, uz razinu pouzdanosti od 95 % (p < 0,05
i 4 stupnja slobode), pokazao je statisticki znacajnu razliku
izmedu muskaraca i zena s obzirom na tipove ragada. Moze-
mo zakljuciti da su varijable spo/ i tipovi ragada, ovisne. Fishe-
rova egzaktna metoda (dvostrani test), uz razinu pouzdanosti
od 95 % (p < 0,05, a = 0,05, z = 1,96 ) takoder je pokazala
statisticki znacajnu razliku izmedu muskaraca i zena s obzi-
rom na tipove ragada.

Tablica 1. Distribucija tipova otisaka usnica

Lip Prints in the Croatian Population

Results

A total of 90 people (50 females and 40 males) partici-
pated in the study. The study included only individuals with
healthy lips and those without any visible signs of previ-
ous trauma. The research showed that most women had lip
prints Type 2 (40.0%), followed by Type 1 (34.0%). Type 3
(12.0%), Type 4 (8.0%) and Type 5 (6.0%) were much less
frequent. Type 3 (35.0%) was the most common lip print
pattern among males, followed by Type 2 (25.0%). A small
number of men belonged to Type 4 (15.0%), Type 5 (12.5%)
and Type 1 (12.5%), Table 1.

The chi square test with 95% confidence level (p <0.05
and 4 degrees of freedom) showed a statistically significant
difference between males and females regarding the types of
grooves. It can be concluded that the variables of gender and
groove types are dependent. The Fisher’s exact method (two-
sided test) with 95% confidence level (p <0.05, & = 0.05,z =
1.96) also showed a statistically significant difference between
males and females with regard to the types of grooves.

Table 1  Distribution of lip prints types
1
Tip * Type 2 J 4 >
N % N % N % N % N %

MuskarcieMen | 5 | 125 [ 10 | 250 4 | 350 [ 6 | 150 | 5 | 125

ZenesWomen | 17 | 340 | 20 | 400 6 | 120 | 4 [ 80 | 3 | 60
N = broj analiziranih osoba ¢ number of subjects
Rasprava Discussion

lako nije korisna za identifikaciju ako su dostupni samo
skeletalni ostatci, heiloskopija moze pruziti vrijedne pravne
dokaze. Zbog sve vise nerijeSenih kaznenih djela, kazneno
pravo mora ozbiljno shvatiti bilo koju novu metodu koja osi-
gurava dokaze za rjeSavanje zlo¢ina. Otisak usnica varira u ra-
zli¢itim dijelovima usne kojim se utvrduje da svaki pojedinac
ima jedinstveni otisak usana, a ako postoji premortalni otisak,
moze se usporediti s postmortalnim u slu¢aju osobne identifi-
kacije (20). Obi¢no se osobna identifikacija obavlja uspored-
bom antemortalnih podataka s podatcima dobivenima tije-
kom obdukcije. Istrazivanja i informacije o uzimanju otisaka
usnica kao dokaza za osobnu identifikaciju i za kaznene istra-
ge, u forenzi¢noj su stomatologiji vrlo oskudna. Unato¢ tomu
$to je dostupno nekoliko studija, proucavanje Tsuchihashija
daje standardnu klasifikaciju razlicitih tipova otisaka usnica
(21). Suzuki i Tsuchihashi klasificirali su otiske usnica u pet
tipova prema obliku i smjeru ragada. Ta klasifikacija jedna je
od najcesée koristenih za analizu uzoraka na usnicama (19).

Primjena forenzi¢ne stomatologije u pravnim slucajevi-
ma dobila je zamah u razvijenim zemljama Europe i SAD-
a tijekom 1950-ih i 1960-ih godina prosloga stoljeca (22).
Heiloskopija je razmjerno novo podruéje medu mnogobroj-
nim identifikacijskim alatima dostupnima forenzicarima. la-
ko heiloskopija moze pruziti korisne informacije u forenzi¢-
nim sluc¢ajevima, jo§ uvijek postoje ogranicenja u koristenju
otisaka usnica. Za procjenu otisaka usnica mora biti razvijena

Although cheiloscopy is not useful for human identifi-
cation in situations in which only skeletal remains are avail-
able, it can provide a valuable piece of legal evidence. As the
number of unsolved criminal cases continues to increase, ac-
ademics focusing on criminal law together with the experts
working as practitioners in criminal law seriously consider
any new method for gathering information and providing ev-
idence which will be crucial to effective solving of crime. Lip
print varies in different parts of the lip, which points to the
fact that every individual has a unique print of his/her, lips. It
is assumed that a pre-mortem lip print can be compared with
the post-mortem lip print for personal identification (20).
Personal identification is established by comparing ante-mor-
tem data with data obtained from autopsy. Few studies are
available on the use of lip prints as evidence in personal iden-
tification and criminal investigation in forensic dentistry. De-
spite a small number of available studies, the study of Tsuchi-
hashi is the standard for classification of different types of lip
prints (21). Suzuki and Tsuchihashi classified lip prints into
five types according to the shape and course of grooves. This
classification is the most widely used classification system for
analyzing lip prints (19).

The earliest accounts of the use of forensic dentistry in le-
gal cases in the developed countries of Europe and the Unit-
ed States date to the 1950s and 1960s (22). Cheiloscopy is
a relatively new field among the large number of identifica-
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metoda standardizacije (7). Otisci usnica mogu se otkriti kao
stratificirani tragovi s vidljivim elementima linija (brazdama).
U tom slucaju trag ima oblik ispisa. Svojim svojstvima omo-
guc¢uje individualno prepoznavanje ljudskoga bi¢a. U slucaju
da linije nisu jasne (samo oblik usnica je tiskan), individual-
na identifikacija covjeka temeljena na tom tragu iznimno je
teska (osim ako tragovi ne sadrzavaju druga individualna obi-
liezja, npr. oziljke). U tom slucaju ispituje se tvar koja ¢ini
trag, npr. slina u kojoj se moze tragati za DNK. Ako su usni-
ce prekrivene ostatcima hrane ili kozmetike, a linije su tiskane
nejasno, trag ¢e imati oblik mrlja, a moze se podvrgnuti ke-
mijskom ispitivanju kako bi se ustanovilo koja tvar prekriva
usnice. Vrijednost takva traga ovisit ¢e o njegovoj vrsti. Tra-
govi s jasnim linijama i pojedinacnim elementima omogucu-
ju identifikaciju pojedina¢noga ljudskog bi¢a. Pronalazenje
tragova nije tesko. Tehnike koje se upotrebljavaju kod otisaka
prstiju vrlo su dobre za tu svrhu. Najlaksi nacin je koristenje
praha i pri¢vrs¢ivanje na foliju. Kako bi se potpuno iskoristile
mogucnosti heiloskopije u forenzi¢nim istragama, obvezno je
provesti daljnja istrazivanja na razlicitim skupinama stanov-
nistva te analizirati varijacije i uspostaviti bazu podataka. Ta-
koder je vrlo vazno standardizirati protokole (8).

Randhawa, Narang i Arora utvrdili su da je u populaciji
na sjeveru Indije kod Zena najées¢i tip 1 (59,48 %), a slijede
tipovi 2 (12,54 %) i 3 (11,89 %). Kad je rije¢ o muskarcima,
dominantan je tip 3 (41,52 %), a slijede tipovi 1 (37,71 %) i
4 (9,68 %). Hi-kvadrat test primijenjen pri testiranju usnog
crteza pokazao je znacajne razlike izmedu muskaraca i Zena s
obzirom na tipove ragada (7). Ovo istrazivanje pokazalo je da
vedina zena u Hrvatskoj pripada tipu 2 (40 %), a zatim slijedi
tip 1 (34 %). Ve¢ina muskaraca pripada tipovima 3 (35 %) i
2 (25 %), a obradom podataka ustanovljeno je da postoji sta-
tisticki znacajna razlika izmedu muskaraca i Zena s obzirom
na tipove ragada usnica.

Zakljuc¢ak

Rezultati dobiveni ovim istrazivanjem daju uvid u uzorke
otisaka usnica u hrvatskoj populaciji. Utvrdeno je da se s po-
mocu otisaka usnica mogu razlikovati pojedinci, te da postoji
statisticki znacajna razlika u ucestalosti pojavljivanja pojedi-
nih tipova ragada izmedu muskaraca i zena. Osim toga, po-
tvrdeno je da svaka osoba ima jedinstven usni crtez.

Sukob interesa

Nije ga bilo.

Otisaka usnica u hrvatskoj populaciji .

tion tools available to the forensic expert. Although cheilos-
copy can provide useful evidence in forensic cases, limitations
still exist in the use of lip prints. A method of standardiza-
tion need to be developed for assessment of lip prints (7). Lip
prints can be detected as stratified surface traces with visible
elements of lines (grooves). In such a case, the traces have the
form of a print. Their features allow identification of specific
individuals. If the lines are not clear (only a lip shape is print-
ed) individual identification based on the lip print is very dif-
ficult, unless the trace contains other individual characteris-
tics such as scars. In such cases, it is possible to examine the
substance that makes a trace such as saliva in which it is pos-
sible to search for DNA. If the lips are covered with the re-
mains of food or cosmetics and the lines are printed, an un-
clear trace will take the form of stains and can be subjected
to chemical testing to determine which substance is covering
the lip print. The value of the trace will depend on its type.
Traces with clean lines and individual components are used
to enable subsequent analysis and identification of human
beings. It is not difficult to find the clue. Techniques used in
fingerprints analysis can be employed for this purpose. By far
the best way to detect traces is to use a powder and gently ap-
ply it to the foil. In order to fully utilize the potential role of
cheiloscopy in forensic investigations, more research is need-
ed on different population groups. In addition to this, vari-
ations need to be analyzed and a database should be set up.
There is a great need to standardize protocols (8).

Randhawa, Narang and Arora reported that women be-
longing to Type 1 (59.48 %) are predominant in population
living in north India, followed by those belonging to Type 2
(12.54%) and Type 3 (11.89%). In men, Type 3 (41.52%)
is predominant, followed by Type 1 (37.71%) and Type 4
(9.68%). The chi square test was applied when testing lip
drawings. The results showed that there were significant dif-
ferences between men and women with regard to the types
of grooves(7).

The results of this study showed that most women in
Croatia belong to Type 2 (40%), followed by Type 1 (34%).
Most men belong to Type 3 (35%) and Type 2 (25%). The
statistical analysis of the data showed that there is a statisti-
cally significant difference between men and women with re-
gard to the types of grooves.

Conclusion

The results of this study provide insight into patterns of
lip prints in the Croatian population. The fact that lip prints
can positively distinguish individuals and hence have poten-
tial use in human identification was confirmed. The results of
our study show that there is a statistically significant differ-
ence in incidence of certain types of lip grooves between men
and women. In addition, the fact that lip prints are unique to
each individual was confirmed.
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Abstract

Purpose: Cheiloscopy deals with the study of elevations and depressions which form a character-
istic pattern on the external surface of the lips. Lip grooves are considered to be unique and analo-
gous to the fingerprint. The aim of the research was to determine the type of grooves on healthy lips
of men and women using lip prints in a sample of Croatian population, to determine whether there
is a statistically significant difference between men and women in the types of grooves and to deter-
mine whether there are any differences between male and female lip prints. Material and methods: A
randomly selected sample of Croatian population consisted of 40 male and 50 female subjects. The
samples of lip grooves were classified according to Tsuchihashi classification. Results: The research
has shown that most women in Croatia belong to Type 2 (40.0%), followed by Type 1 (34.0%), Type 3
(12.0%), Type 4 (8.0%), and Type 5 (6.0%) which is of less importance. Most Croatian men belong to
Type 3 (35.0%) and Type 2 (25.0%). A small number of men belong to Type 4 (15.0%), Type 5 (12.5%)
and Typel (12.5%). Conclusion: There was a statistically significant difference between men and
women regarding the types of lip grooves.
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