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Abstract 

The material of the study was the results of dermatoglyphic analysis of fingerprints of 24 
family triplets (parents-children). Dye-free scanning was used to obtain fingerprints. In this case, a 
Zkt-finger scanner was used. 

The program can be used in forensic practice for biometric screening of people, 
dermatoglyphic analysis of fingerprints of fathers, mothers and children in cases of controversial 
paternity. This program is a complex use of forensic biological, medico-criminological, radiological, 
anthropological, anthropometric, criminological and other research methods in combination with new 
advances in dermatoglyphics, in some cases sufficient to obtain strict expert opinions without 
molecular genetic analysis. 
Keywords: forensic medicine, paternity, maternity, dactyloscopy, dermatoglyphic analysis 
 

摘要 

该研究的材料是对24个家庭三胞胎（父母-子女）的指纹进行皮纹分析的结果。 无染料扫描

用于获取指纹。 在这种情况下，使用了 Zkt 手指扫描仪。 

该程序可用于法医实践，对人进行生物特征筛查，在有争议的亲子关系的情况下对父亲、母

亲和孩子的指纹进行皮纹分析。 该计划是法医生物学、医学犯罪学、放射学、人类学、人体

测量学、犯罪学和其他研究方法的综合运用，结合皮纹学的新进展，在某些情况下，无需分

子遗传学分析就足以获得严格的专家意见。 

关键词：法医学，亲子鉴定，产科，指诊，皮纹分析 

Introduction 
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The long time of dermatoglyphics was 
considered anti-scientific and the results of 
research in this area were not used for the 
solution of separate questions for As a result of 
many studies, observations, experiments, 
dermatoglyphics "defended" its right to be 
called a science and is used in such areas as 
forensic science, medicine, psychology and 
others, as well as to identify a person's 
personality. The entire period of its 
development, dermatoglyphics is associated 
with fingerprinting, because the object of study 
for these sciences is the same - papillary patterns 
and traces of hands and feet. Although these 
sciences have never substantially intersected, at 
this stage of their development, the need to 
integrate knowledge between them became 
noticeable [1, 2, 3, 4, 5]. 

Currently, the dermatoglyphic method is 
used in the early diagnosis of genetic, chronic 
diseases, in predicting the somatofunctional 
capabilities of a person, his psychological 
characteristics, and the relationship between 
dermatoglyphic signs and the human 
constitution is being investigated. 
Dermatoglyphics have found application in the 
identification of unidentified and dismembered 
corpses, in the examination of kinship, in the 
identification of persons who have lost their 
memory [6, 7]. 

The examination of the fingerprints of 
alleged relatives in the examinations of disputed 
paternity was the main topic of the II All-
Russian Congress of Forensic Physicians. 
Polyakov N.L., Salkov A.A., Semenovsky P.S. 
et al. (1926) pointed out that the possibility of 
using the dermatoglyphic method in the 
examinations of controversial paternity implies 
the emergence of a new direction in the 
development of forensic medicine. The 

discussion at the congress of the achievements 
of foreign and Russian scientists showed that the 
use of dermatoglyphic signs in forensic 
medicine should be preceded by their detailed 
study based on the processing of large statistical 
material and the identification of genetic 
patterns of inheritance. The congress 
participants noted the low practical significance 
of the dermatoglyphic methods that existed at 
that time and the complete lack of training of 
most forensic doctors on this topic (which is still 
relevant at the present time), however, in all the 
delegates' speeches, there was a unanimous 
opinion about the prospects of using 
dermatoglyphics in order to solve forensic 
medical problems [8, 9, 10, 11].  

Questions about the possibility of using 
capillary patterns of hands and feet in the 
forensic medical examination of unidentified 
corpses and unknown persons, in cases of 
challenging paternity and motherhood and 
replacing a child are considered. Modern 
theories of the inheritance of dermatoglyphic 
features, their racial, gender, age and 
occupational variability, as well as the 
relationship with some genetic diseases are 
analyzed. The ways of research in the field of 
dermatoglyphics of hands and feet for expert 
practice are outlined [12, 13, 14, 15]. 

 
Materials And Methods 

The material of the study was the results 
of dermatoglyphic analysis of fingerprints of 24 
family triplets (parents-children). Dye-free 
scanning was used to obtain fingerprints. In this 
case, a Zkt-finger scanner was used. 

For fingerprinting purposes, the 
colorless scanning method using an office 
scanner was used, and the resulting image in jpg 
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formats converted using the program into bio 
scanner through binarization.  

The program is designed for IBM 
compatible computers with system 
requirements specific to Pentium IV and higher, 
using Windows, programming language 
Borland Delphi (Fig. 1.). 

The classification we used in the study 
was our modification, developed in the course 
of our previous works. It allows the most 
convenient description of the skin patterns of the 
pads of the distal phalanges of the fingers [16, 
17]. The modification consists of following:  

A - arc patterns, which are divided into 
the following subtypes:  

A – simple arc,  
A1 – tent-shaped arcs,  
A2 - pseudo-loop arcs,  
A3 - pseudo-spiral arcs,  
A4 - single-loop arcs.  
L - loop patterns that twist around their 

axis, forming loops, opposite the stems of  such 
loops go three-layer line, forming 1 delta. The 
subtypes of the loop patterns are:  

LU - simple ulnar loop,  
LR - simple radial loop,  
LR1 - radial racket loop,  
LU2 - racket ulnar loop,  
L3 - curved loop,  
L4 - parallel loop,  
L5 - counter loop.  
W - curly patterns that bend around their 

axis to form curls and are characterized by the 
presence of 2 deltas. They form the following 
subtypes:  

W1 - simple whorl,  
W2 - oval whorl,  
WR3 - radial spiral whorl,  
WU4 - ulnar spiral whorl,  
W5 - double-loop whorl,  

W6 - cluster-loop whorl,  
W7 - rare (compound) patterns 
The development of the theory and 

practice of dermatoglyphics and fingerprinting 
has led to a natural need to integrate these two 
areas of knowledge, to define general research 
objectives and to develop certain 
methodological and methodological approaches 
to their solution. Such a task seems to be 
important and achievable, if only because both 
of these scientific disciplines study the same 
object - the drawing of a papillary pattern, 
although they pose different tasks at the same 
time [18, 19]. Dermatoglyphics, in contrast to 
fingerprinting, studies the relationship of the 
morphology or external structure of human skin 
with the internal environment (endocrine, 
immune system, etc.) of the body and national, 
racial, geographical and other factors. In 
addition, forensic dermatoglyphics has broader 
capabilities and prospects than "determining the 
characteristics of the personality of criminals 
and suspects in committing crimes by papillary 
patterns." [20, 21] 
 

Figure 1. Certificate of The program is 
designed for IBM compatible computers 

FM program for determining controversial 
paternity based on dermatoglyphic signs  

of a finger No. DGU 10357  
Bakhrom S. Yuldashev, Murodjon A. 

Yusupov, Otabek J. Kuziev,  
Jakhongir M. Musurmonkulov [22] 
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Results 

In the course of controversial paternity 
and maternity surveys, we agreed to develop an 
alternative FM program based on dermatoglyph 
analysis of the fingerprints of triplets of parents 
and children. 

Program features: storing the results of 
dermatoglyphic analysis of fingerprints in a 
database, generating a list of subjects, 
automatically detecting deltas and centers in 
fingerprints, counting lines from center to delta, 
line breaks in fingerprints, fluctuations, 
counting, comparing the number of connections 
and comparing similarities, simple and quick 
search of data in the database and 
implementation of their group distribution, 
creation of summary reports on the number of 
rows. Based on the results obtained, the program 
allows the parent, child and child triplets to 

compare drawings on finger drawings and 
evaluate their relationship. 

The current state of dermatoglyphics and 
fingerprinting does not yet allow to indirectly 
establish consanguinity between alleged 
relatives only on the basis of a comparative 
study of their dermatoglyphic signs. At present, 
the conclusion of an expert with special training 
in dermatoglyphics is based rather on his 
experience and qualifications, rather than 
depends on the results of a particular 
dermatoglyphic method. The apparent 
subjectivity of the expert assessment is due to 
the extremely small presence in the literature of 
statistical data on various sets of 
dermatoglyphic signs. A comprehensive 
explanation of the statistical methods used by 
the expert in the conclusion is not provided for 
in the guidance documents, and is not 
mandatory when drawing up the conclusion, 
however, such an explanation may be required 
in court. Therefore, to objectify and improve the 
accuracy of the dermatoglyphic method as a 
whole, it is relevant not only to develop it, but 
also to publish the results of testing in practice 
with calculations of statistical analysis. 

The complex use of forensic biological, 
medico-forensic, X-ray, anthropological, 
anthropometric, forensic and other research 
methods together with the latest advances in 
dermatoglyphics in some cases may be 
sufficient to obtain categorical expert 
conclusions without molecular genetic analysis. 

Table 1. The frequency of occurrence of 
types of patterns among victims,  

depending on gender 

 P
at

te
rn

 
ty

pe
 Right hand Left hand 

Men (n = 
142)  

Women (n 
= 28) 

Men (n = 
142)  

Women (n 
= 28) 
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Ab
s. % 

Ab
s. % 

Ab
s. % 

Ab
s. % 

A 0 0 6 
21,
4* 0 0 3 

10,
7* 

A1 0 0 3 
10,
7* 0 0 3 

10,
7* 

A2 0 0 6 
21,
4* 0 0 6 

21,
4* 

A3 0 0 3 
10,
7* 0 0 0 0 

A4 0 0 6 
21,
4* 0 0 6 

21,
4* 

L3 15 
10,
6* 0 0 32 

22,
5* 0 0 

LR 
12
5 

88,
0 9 

32,
1 

12
5 

88,
0 6 

21,
4* 

LR
1 15 

10,
6 16 

57,
1* 15 

10,
6 9 

32,
1* 

LU 47 
33,
1* 0 0 32 

22,
5* 0 0 

LU
2 15 

10,
6* 0 0 0 0 0 0 

W
R3 63 

44,
4 9 

32,
1 0 0 3 

10,
7* 

W
U4 0 0 0 0 32 

22,
5 9 

32,
1 

W1 15 
10,

6 6 
21,

4 0 0 0 0 

W2 79 
55,

6 3 
10,
7* 47 

33,
1 3 

10,
7* 

W5 15 
10,

6 0 0 32 
22,

5 0 0 

W6 0 0 6 
21,
4* 0 0 3 

10,
7* 

Note: * - data reliability depending on 
gender 

A - simple arc; A1 – tent-shaped arc; A2 – 
pseudo-loop arcs; A3 – pseudo-spiral arcs; A4 - 
single-loop arcs; L3 - curved loops; LR - simple 
radial loops; LR1 - radial racket-shaped loops; 
LU - ulnar loops; LU2 - ulnar racket-shaped 
loops; WR3 – radial spiral whorl; WU4 - ulnar 
spiral whorl; W1 - simple circular whorl; W2 - 
oval whorl; W5 double-loop whorl; W6 - 
cluster-loop whorl. 

 
The relevance of the research topic is 

due to the need to increase the number and 
information content of dermatoglyphic signs 
used in examinations for determining kinship 
and in personality identification. 

The developed method makes it possible 
to establish the presence or absence of 
consanguinity between the parents and their 
intended child by the dermatoglyphic signs of 
the distal phalanges of the fingers and (or) feet. 
Dermatoglyphs of the toes can be used to 
establish relationship in cases where the 
examination of the fingers is impossible. Joint 
examination of fingers and toes increases the 
reliability of the method. 

Bilateral and homolateral symmetry, a 
method of comparative study of dermatoglyphic 
signs on the distal phalanges of the fingers of the 
upper and lower extremities, the original 
classification of the shape of the flow of lines in 
the center of the pattern can be used in 
morphology, anthropology, dermatoglyphics, 
forensic medicine and forensic science. 

The revealed differences in the 
inheritance of dermatoglyphic traits of the father 
and mother can be used in anthropology and 
clinical medicine. 

Reliable confirmation of kinship by 
dermatoglyphic signs of fingers is possible in 
4.78%, exclusion - in 5.93%, probable 
confirmation of kinship - in 33.91%), probable 
denial - in 24.58%, uncertain result - in 30.80 %. 

Reliable confirmation of relationship 
based on toes is possible in 2.19%, exception - 
in 2.36%, probable confirmation of relationship 
- in 27.6%, probable denial - in 17.5%, uncertain 
result - in 50.4%. 

Based on the signs of the fingers of the 
upper and lower extremities, reliable 
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confirmation of kinship is possible in 15.89%, 
exclusion - in 13.71%, probable confirmation of 
kinship - in 22.48%, probable denial - in 
24.60%, uncertain result - in 23, 32%. 

As the data of the table shows, the arc 
patterns were the most common in the distal 
phalanges of women on the right and left hands: 
A – 6 (21.4%) on the right hand and 3 (10.7%) 
on the left. The most common A2 pseudo-loop 
arcs found in 6 (21.4%) women on both hands 
and A4- single-loop arcs – also in 6 (21.4%) 
women on both hands, as well as cluster-loop 
whorls W6 found on the right hand in 6 (21.4%) 
women and on the left hand of 3 (10.7%) 
women. These patterns were not found in men. 
(Fig. 2-5). 

 

Figure 2. A - a 
simple arc pattern 
characterized by 

smoothly curved lines 
and the presence in the 

center of a small 
elevation. 

 

Figure 3. A2- 
Pseudo-loop arcs; two 
lines either intersect at 
an acute angle, or the 
head end of a single 

loop merges with a line 
passing from the 

outside. 

 

Figure 4. A3 - 
pseudo-spiral arcs, in 
the center of which 

papillary lines form a 
pattern that looks like 
curlicues, but with no 
details characterizing 

curlicues. 

 

Figure 5. W6 - 
cluster-loop whorl – 

there are two loops in 
the pattern, and one of 
them bends around the 
head with an arc. The 

legs of the loops can be 
turned to one edge of 

the pattern or directed in 
different directions. 

Unlike spiral loops, the 
patterns of this 

subspecies do not form 
a single-coil, that is, the 
loops go to the edge of 

the print, without 
forming a complete 

turn. 

 
The method was developed for forensic 

medical examinations of determining 
consanguinity and personal identification, 
suitable for finding relatives and wanted persons 
among a large number of unidentified corpses. 
The electronic archive can be used for direct 
comparison of dermatoglyphs of the deceased 
with their lifetime fingerprints. 
 
Conclusion 

The program can be used in forensic 
practice for biometric screening of people, 
dermatoglyphic analysis of fingerprints of 
fathers, mothers and children in cases of 
controversial paternity. This program is a 
complex use of forensic biological, medico-
criminological, radiological, anthropological, 
anthropometric, criminological and other 
research methods in combination with new 
advances in dermatoglyphics, in some cases 
sufficient to obtain strict expert opinions 
without molecular genetic analysis. 

All this points to the need for further 
research aimed at developing methods for the 
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direct use of dermatoglyphics in practical work, 
both for doctors of various specialties and for 
forensic authorities. However, the specialists of 
the investigating authorities are well acquainted 
only with fingerprinting methods for examining 
skin patterns. The methods of dermatoglyphics, 
which are mainly practiced by physicians and 
anthropologists, remain unknown to most 
criminologists, this once again proves that the 
science of dermatoglyphics has not been studied 
in its entirety. 
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