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ARTICLE INFO                                         ABSTRACT 
 

Aims: To find a possible correlation between lip print- and finger print pattern in a group of males 
and females and the role of lip prints in gender determination. 
Settings and Design: Lip prints and finger prints of 200 individuals with age of 18 years onward was 
included in the study and divided into 2 equal group of male and female.  
Methods and Material: lip print were obtained by applying dark coloured lipstick on vermillion 
zone, glued portion of cellophane tape were applied to lips with gentle pressure, then the cellophane 
tape is lifted and stuck to A4 size sheet. Finger print of all 5 fingers were obtained with the help of 
ink pad stamp on same A4 size sheet. Both registrations were visualized by magnifying lens and 
classified according to Tsuchihashis. Classification for lip print and Hennery’s classification for 
finger print. Statistical analysis used: All data collected was analysed statistically by Pearson Chi-
Square Test. 
Results: Type I & III lip print pattern was most predominant in females (45%) and males (34%) 
respectively. Loops and whorls finger print pattern was most predominant in females (66%) and 
males (22%) respectively. A possible correlation was seen with loop finger print with type I lip print 
and whorl finger print with type III lip print in females and males respectively. But the correlation 
was statistically non-significant. 
Conclusions: The present study showed the positive correlation between lip prints and finger prints 
but it is not statistically significant, this can be attributed to smaller sample size. Similar study with 
larger sample size is indicated. 
 

Copyright © 2016 Kesari Ayushee et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 
INTRODUCTION

 

 

Human identification is one of the most challenging subjects 
that man has confronted. The professional obligation of the 
dental surgeon to mankind is not only to serve in examination, 
investigation, diagnosis and treatment of oral and orofacial 
diseases of local and systemic origin but also to serve in other 
community functions1.   
 

A fingerprint is an impression of the friction ridges of all part 
of the finger and by far the most reliable and acceptable 
evidence till date in the court of law for personal identification. 
A friction ridge is a raised portion of the epidermis on the 
digits or on the palmar and plantar that can be recorded with 
the help of ink2. 
 

With the increase demands placed upon law enforcement to 
provide sufficient physical evidence linking a person to a 
crime, it makes sense to utilize alternative physical 
characteristic to identify suspects guilty of a particular 
offense1. 
 

Lip prints are unique and do not change during the life of a 
person. It has been verified that lip prints recover after 
undergoing alterations like minor trauma, inflammation and 
diseases like herpes. The form of the furrows does not vary 
with environmental factors.  
 

According to FBI and the Illiniosis state police lip print 
identification methodology is very similar to finger print 
comparison and is a known and accepted form of scientific 
comparison3.  
 

Lip prints have the same value as finger print traces. There are 
normal lines and fissures in the form of wrinkles and grooves 
present in the zone of transition of human lips between the 
inner labial mucosa and the outer skin1. 
 

A possible correlation between lip print pattern and fingerprint 
pattern of an individual may help in gender determination of 
an individual and may be very advantageous in criminal and 
forensic practice. 
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MATERIAL AND METHODS 
 

Lip prints and finger prints of 200 individuals with age of 18 
years onward was included in the study and the individuals 
with any lip pathology and trauma were excluded. 
 

Subjects were divided in two groups according to their gender, 
each group consisting 100 subjects.  

 

 Procedure for obtaining lip prints- The subjects were 
asked to open the mouth and a dark colored lipstick 
was applied on the vermillion border with the help of 
brush. The glued portion the cellophane tape was 
applied to the lip and then the tape was carefully 
lifted from the lip, from one end to the other, avoiding 
any smudging of the print. The strip of cellophane 
was then stuck on to a white A4 sheet. This was done 
to serve as a permanent record of the lip print (fig I). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Procedure for obtaining finger prints- The 
impressions of the prints of all the fingers of right 
hand was taken with the help of an ink stamp pad on 
the same A4 sheet as above. Right hand impressions 
were taken because approximately 85 percent of 
people are right-handed and this is the side that most 
Government Agencies collect. Out of all the finger 
prints obtained of an individual the most predominant 
pattern was selected for analysis (fig II).      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Both registrations were visualized with the help of 
magnifying lens so as to check the respective pattern. 

 The lip pattern grooves in middle 1 cm of lower lip 
was noted and it is classified according to 

Tsuchihashis Y. Classification from types I to type IV 
(fig III) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The finger print patterns were classified according to 

Henrys’ classification (fig IV) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

The lip print pattern and the finger print pattern obtained in 
males and females was recorded. The obtained data was 
subjected to statistical analysis (Pearson Chi-Square Test) 
 

RESULTS  
 

The mean age of the females was 31.09 years with a standard 
deviation of 8.127 whereas the mean age of the males was 
33.51 years with a standard deviation of 8.196. 
 

The result showed that type I lip print pattern was present in 
45% of female and 23% in male. Type II print pattern was 
seen with 21% of female and 15 % of male. Type III print 
pattern was present in 9% in female and 34% in male. Type IV 
print patterns was seen with 22% female and 28% in males. 
Type I’ was present in 3% of females only. So type I was 

 
 

Fig 1 Procedure for lip print making 
 

 
 

Fig 2 Procedure for finger print making 
 

 
Fig 3 Tsuchihashi’s y classification (1970) for lip prints 

Type I- clear cut vertical grooves running across the lip  
Type I’- straight grooves that disappear half way into the lip instead of covering 
entire width of the lips  
Type II -grooves that fork/ branched into their course 
Type III- an intersect groove 
Type IV- a reticular groove 
Type V- groove that do not fall into any of above mentioned categories  

 

 
Fig 4 henrys’ classification (1897) for finger prints 

 

Whorl- pattern consists of a series of almost concentric circles and 2 
deltas with one core. 

Loops-ridges flow in one side, recurve make a loop   around, touch or 
pass through an imaginary line drawn from the delta to the core, and exit 

the pattern on the same side as it entered. 
Pocket loops- pattern consist of one or more free recurving ridges and 

two delta point, when the line of the finger print disc is placed on the two 
points of delta, it will fail to bisect any of the ridges belonging to the core 

group. 
Double loops- consist of two separate loop formation with two separate 

and distinct sets of 2 deltas. 
Arches- it is made up of ridges lying above the above the other in a 

general arching formation. 
Tented arches- consist of at least one up thrusting ridges, which tend to 

bisect superior ridges at right angle, more or less. 
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predominant in female and type III was predominant in males 
(fig V). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The result showed that loop finger print pattern was present in 
66% of female and 41% in male.  
 

D loops were seen with 5% of females and 3% of males. 
Whorls were seen with 30% of female and 48% in males. 
Pocket loop was seen with 2% of female only. Arches were 
present in 4% of female and 5% in males and tenarches were 
seen with 1% of the male population. So loop finger print 
pattern was predominant in females and whorls were most 
predominant in male population (fig VI). 
 

The gender wise distribution showed that among the females, 
the highest incidence of finger prints pattern was of Loops 
pattern which was 27%of 100 at 27%, with a p value less than 
0.50 which refers to statistical insignificance (fig VII). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The gender wise distribution showed that among the males, the 
highest incidence of finger prints pattern was of whorls pattern 
which was 22 out of 100 at 22%, with a p value is 0.50 which 
refers to statistical insignificance (fig VIII). 
 
 
 
 
 
 
 
 
 
 
 

 
DISCUSSION 
 

Identification is necessary for many reasons such as personal, 
social and legal reasons, including certification of death1. 
Identification of any individual - living or dead is based on the 
theory that all individuals are unique. By classifying the 
individuals into groups (e.g. age, sex, race, height), the 
identification possibilities are narrowed. The more unique the 
characteristic, the smaller the group becomes1. 
 

Sulci laborium are the wrinkles and grooves on the labial 
mucosa that form a characteristic pattern which is called as lip 
prints. The study of lip prints is known as cheiloscopy. The 
wrinkles and grooves which are visible on the lips have been 
named by Tsuchihashi as ‘sulci labiorum rubrorum8,9. The skin 
on the palmar and plantar surface is wrinkled, with narrow 
minute ridges which are known as friction ridges. A finger 
print is an impression of these friction ridges. Study of finger 
prints is known as dermatoglyphics. Lip prints are unique for 
an individual, like finger prints.12, 13 

 

 
Fig 5 - lip pattern in females and males 

 
Fig 7 Correlation of lip print and finger print pattern in females 

 

 
Fig 8 correlation of lip print and finger print pattern in males 

 

 

 
Fig 6 finger print pattern in males and females  
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The crucial events for the establishment of the epidermal 
finger ridge pattern take place from the 10th to 16th weeks of 
development11. The 11th week marked the period of formation 
of primary ridges. These established the future surface patterns 
which become well pronounced at the 16th week. Because 
fingerprints patterns are encoded at the interface between 
dermis, the pattern cannot be destroyed by superficial skin 
injuries8, that’s why finger print by far is the most reliable and 
accepted criteria for personal identification6.In the present 
study total 200 individuals were included, out of which 100 
were males and 100 were females, loop finger print pattern 
was seen in 66% of female population followed by whorls 
(30%), D loop (5%) and arches (4%) and whorls finger print 
pattern was seen in 48% of male population followed by 
loops(41%), arches (5%),D loops(3%), pocket loops(2%)& 
tenarches(1%). A similar observation was made by Murlidhar 
reddy et al  in which loops finger print pattern were higher in 
females (60.5%) than in the males (52.3%) and whorls were 
more frequent in males (44%) than in females (34.3%)6. Bosco 
et al had also described that sex chromosomes influenced the 
size of the cells, which in turn could affect the ridge counts7. 
Rastogi et al also had similar findings, in which the frequency 
of loops was found to be higher in females (52.42%) than in 
males (47.58%) whereas whorls were more frequent in males 
(55.78%) as compared to females (44.22%)13. 
 

On the other hand, lips and the pattern produced when they are 
impressed onto a variety of surfaces forms a worthy additional 
weapon for personal identification.The red part of the lips 
together with an individual structure of lines may constitute a 
source of circumstantial evidence. In our study type I lip 
pattern was seen in 45% of female population, followed by 
type IV(22%),type II(21%), type III(9%) &type I’(3%) 
andtype III lip print pattern was seen in 34% of male 
population, followed by type IV(28%),type I(23%), type 
II(15%).A study conducted by Shailesh M Gondivkar et al to 
check for lip patterns in relation to the sex in Indian population 
also showed that in males Type III (51.05%) lip pattern was 
predominantly reported whereas Type II (37.06%) lip pattern 
was commonly found in females4. However, the present study 
is not in accordance with the previous studies conducted by B. 
Karim et al12, Rastogi et al13 and Patel et al14 in which type II 
and type III lip prints were found to be the most predominant 
among female subjects, while type I, type I’, and type IV lip 
prints were the most predominant among male subjects. This 
may signify that the lip prints are unique and are associated 
with the race and ethnic origin of a person15. 
 

On correlation of lip prints pattern with finger prints pattern of 
subjects, it was found that the most predominant lip print 
pattern i.e type I & type II was associated with the most 
predominant finger print pattern i.e loops and whorls in female 
and male population respectively (pValue- 0.50). The results 
were in accordance with the pervious study done by Bansal et 
al1 on correlation of lip print and finger print patterns in which 
66.9% of females hada predominant finger Print Pattern of 
Loops and a predominant Lip Pattern of Type I and 62% of 
males had a predominant Finger Print Pattern of Whorls and a 
predominant lip pattern of Type III. 
 

This study has certain drawbacks  like smaller sample size, 
statistical insignificance of correlation and bias sampling, but 
with the availability of  lip and finger patterns on larger sample 
size  and correlation of both the types, it is possible to 

determine the gender of an individual in forensic 
investigations. 
 

CONCLUSION 
 

The result obtained by the present study does not prove to be 
an infallible method but it does seem to get one step closer to 
the truth. Although not a 100 % accurate method, the 
correlation can be used as a supplementary tool in gender 
determination. 
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