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Mühlbachstr. 7 
71522 Backnang 
Deutschland 

 
Der Abdruck, auch auszugsweise, ist nur mit ausdrücklicher Genehmigung der InterGING gestattet. Die Meinung der 
Redaktion oder des Herausgebers kann mit der Meinung der Autoren nicht übereinstimmen. Verantwortung für 
die Inhalte übernehmen die Autoren des jeweiligen Artikels. 
INDEXING: Google Scolar, WorldCat, Index Copernicus, InfoBase Index, Journal Index, Citefactor, 
International Scientific Indexing, JIFACTOR, Scientific Indexing Services, International Institute of 

Organized Research. 
 
 
 
 
 
 
 
 
© InterGING  
© Deutscher Wissenschaftsherold – German Science Herald  

mailto:info@dwherold.de
http://www.dwherold.de/


Deutscher Wissenschaftsherold • German Science Herald, N 4/2017 

2 

REDAKTIONSKOLLEGIUM / INTERNATIONAL EDITORIAL BOARD: 

Jurga Bernatoniene, Dr., Prof.  
Physics Lithuania 
jurgabernatoniene@yahoo.com 
 
Arvaidas Galdikas, Dr. habil., professor  
Physics Lithuania,  
arvaidas.galdikas@ktu.lt 
 
Kristina Ramanauskienė, Ph.dr., Prof. 
Pharmacy, Lithuania  
kristinaraman@gmail.com 
 
Khpaliuk Alexander, Dr. med. habil., Prof.  
Pharmakologie, Belorus  
clinicfarm@bsmu.by 
 
Arnold M. Gegechkori, Dr., full Prof. 
Biology, Georgia  
arngegechkori@yahoo.com 
 
Omari Mukbaniani, Prof., DSc. 
Chemistry, Georgia  
omar.mukbaniani@tsu.ge 
 
Teimuraz Lezhava, Prof.  
Genetics, Georgia  
teimuraz.lezhava@tsu.ge 
 
Shota A. Samsoniya, Prof.  
Chemistry, Georgia  
shota.samsonia@tsu.ge 
 
Mdzinarashvili Tamaz, DSc., Prof.  
Biophysics, Georgia  
tamaz.mdzinarashvili@tsu.ge 
 
Aliaksandr V.Prokharau, MD, PhD, MSc Prof.  
Oncology, Belarus  
aprokharau@gmail.com 
 
Pyrochkin V., MD, PhD, MSc Prof.  
Theraphy, Belarus 
wlad_cor@mail.ru 
 
Golubev A.P., BD, Prof.  
Ecology, Belarus 
algiv@rambler.ru 
 
Makarevich A., MD, PhD, Prof.  
Theraphy, Belarus 
makae@bsmu.by 
 
Kanunnincova N., BD, Prof.  
Physiology, Belarus 
n.kanunnikova@grsu.by 
 
Giedrius Vanagas, Prof.  
Internal Medicine, Lithuania 
Giedrius.Vanagas@lsmuni.lt 
 
Armuntas Baginskas, Prof.  
Neurofiziologija, Lithuania 
Armuntas.Baginskas@lsmuni.lt 
 
Ricardas Radisauskas, MD., Ph.D., Prof.  
Cardiology, Lithuania 
Ricardas.Radisauskas@lsmuni.lt 
 
Meyramov Gabit, Prof. 
Cytology and Histology, Kazakhstan 
meyramow@mail.ru 
 
Aisha Mohammed Abd al-salam Shahlol 
Ph.D. in Medical Bacteriology, Libya 
Ais.shahlol@sebhau.edu.ly 

Edmundas Kadusevicius, MD, PharmD, PhD, Prof.  
Pharmacology, Lithuania 
Edmundas.Kadusevicius@lsmuni.lt 
 
Ivo Grabchev, Prof., PhD.  
Chemistry, Bulgaria  
i.grabchev@chem.uni-sofia.bg  
grabchev@mail.bg 
 
Mariyana Ivanova Lyubenova, Prof., PhD.  
Ecology, Bulgaria  
ryann@abv.bg  
ryana_l@yahoo.com 
 
Tsvetanka Tsankova Marinova, MD, PhD, DMedSci,  
Biology, Bulgaria  
tmarinova@yahoo.com 
 
Evgueni D. Ananiev, Prof PhD,  
Biology. Bulgaria 
evgueni_ananiev@yahoo.com 
 
Plamen G. Mitov, Prof., PhD.  
Biology, Bulgaria 
mitovplamen@gmail.com 
 
Atanas Dimov Arnaudov, Ph.D.  
Physiology, Bulgaria  
arny87@yahoo.co.uk 
 
Iliana Georgieva Velcheva, PhD,  
Ecology, Bulgaria  
anivel@abv.bg 
 
Osman Demirhan, Prof. 
Biology, Turkey 
osdemir@cu.edu.tr 
 
Jharna Ray, M. Sc., PhD, Prof. 
Neurogenetics, India 
Indiajharnaray@gmail.com 
 
Marián Halás doc. RNDr, Ph.D.  
Human geography, Сzech 
marian.halas@upol.cz 
 
Ayfer Pazarbasi Prof.Dr.  
Biology, Turkey 
payfer@cu.edu.tr 
 
Tusharkanti Ghosh Prof. 
Physiology, India 
tusharkantighosh53@yahoo.in 
 
Khudaverdi Gambarov Gambarov, Prof.  
Microbiology, Azerbaijan 
khuda1949@mail.ru 
 
Rovshan Ibrahimkhalil Khalilov, Prof. 
Biophysics, Azerbaijan 
hrovshan@hotmail.com 
 
Svitlana Antonyuk, Dr.phil.  
Stony Brook University, USA 
Linguistics  
 
Samuel M.Johnson, Prof.Dr.phil.  
Theology, Wells, Maine, USA 
djtjohnson@earthlink.net 
 
Satanovsky Leon MD/PhD.  
Perio-odontologie, Israel 
satleonid@gmail.com

 
Lists of references are given according to the Vancuver style 

 

mailto:tusharkantighosh53@yahoo.in


Deutscher Wissenschaftsherold • German Science Herald, N 4/2017 

16 

DDC-UDC 611.77:611.976]-013-018       DOI:10.19221/201745 
 

Teplytskyi S.S. 
Department of general surgery of the Baruch Padeh, Poria Medical Centre, Lower Galilee, Israel 

 
FORMATION AND DEVELOPMENT OF THE SKIN ON THE PALMAR SURFACE OF THE 

HAND THROUGHOUT THE PERIOD OF PRENATAL ONTOGENESIS AND ITS 
IMPORTANCE IN DERMATOGLYPHICS 

 
Abstract. The review article deals with a topical issue of hand skin morphogenesis in the early period of 
human ontogenesis, it highlights the stages of formation and development of the palmar skin of the 
hand and its significance in dermatoglyphics. 
Key words: morphogenesis, prenatal ontogenesis, skin, palmar surface of the hand, dermatoglyphics. 
 

According to E. I. Danilova (1979), man does 
not have an organ like the hand that would 
possess such a wide range of functional 
capabilities at once and would perfectly combine 
such a significant force, great tactile sensitivity, 
virtuosic dexterity and ability to the finest 
manipulations that are performed by the fingers 
[4].  

Despite a huge number of morphological 
studies, even today the question arises: what is 
the morphological basis of the highly developed 
multifunctional human hand and what are its 
morphofunctional elements? Answers to these 
questions can be given by morphological and 
comparative anatomical studies of the 
development of the hand throughout the entire 
prenatal ontogenesis, from the anlage to the birth 
of the child.  

Looking through the foreign and domestic 
literature [2 ,4, 7, 9, 11, 13-15, 19, 20, 23] testifies 
that, despite a relatively large number of works 
devoted to the study of the morphogenesis of the 
human hand, only some works are based on the 
study of its morphology in different age periods of 
prenatal ontogenesis. 

Most reports indicate that the anlage of the 
upper limb in humans appears in embryos of 4.0-
5.0 mm of the crown-rump length (CRL) in the 
form of crests of the trunk on the site, that is, 6 
somites [14, 16]. In this stage of the anlage the 
hand that looks like a bud, is represented by a 
non-differentiated layer of the mesenchyme 
covered by epithelium, which forms the outer 
layer of the skin, or the epidermis. At the 6th week 
(embryos 13.5-14.0 mm CRL) of the embryonic 
development, the anlage of the hand resembles a 

shovel or an oar and connects to the trunk with a 
wide isthmus. The prefetuses aged 7 (17.0-20.0 
mm of the CRL), have the rudiments of the fingers 
in the form of five protuberances, which are 
connected by bridges. At the end of the 8th week 
the pre-fetuses’ (25.0-27.0 mm of CRL) fingers are 
lengthened and separated, their differentiation is 
completed. The crest skin of the human body is 
formed in the fetal period in the 3rd to 6th months 
of intrauterine development (K.A. 
Kalantaevskaya, 1972, I.S. Guseva, 1986). A two-
month fetus has blood vessels of the skin deep 
network. In the beginning, according to a number 
of authors [1, 3, 11, 14, 16, 24], all epithelial 
coverings of the skin of the upper limb rudiment, 
as well as other areas of the embryo body, are 
represented by a single layer of cubic cells with 
clearly placed nuclei. At the end of the 4th week 
(5.0-6.0 mm CRL) it becomes prismatic [2], and in 
embryos with 7.0-9.0 mm CRL it consists of two 
layers due to the fact that some prismatic 
epithelial cells begin to protrude towards the 
surface forming a thin layer of flat cells - periderm, 
which performs a protective function, keeping the 
skin from maceration with an amniotic fluid 
[10,16]. According to Yu.N. Shapovalov (1983), in 
the embryos of the 6th week (9.0-11.0 mm of 
TCD), the epithelium is thickened at the apex of 
the rudiment of the upper extremity and is 
represented by 4 layers of cells [2, 3].  

By the end of the 8th week (21.0-30.0 mm of 
CRL), the skin epithelium begins to thicken due to 
the displacement of nuclei and the redistribution 
of the cells of the Malpighian layer. Thus, there is 
a third - an intermediate layer, which is located 
between the flat cells of the periderm and the 

© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license 
http://creativecommons.org/licenses/by-nc-nd/4.0/                                                                                        Anzeige – Info@dwherold.de 

http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:Info@dwherold.de


Deutscher Wissenschaftsherold • German Science Herald, N 4/2017 

17 

basal layer, which borders on the skin. The cells of 
the intermediate layer begin to elongate and 
become markedly vacuolated.  

During the 9-12th weeks (311-80.0 mm CRL), 
the basal layer of cells begins to differ sharply 
from the remaining layers of the epithelium. 
These cells, continuously multiplying, form a 
germinative layer, which ensures the growth of 
the entire epidermis. 

During the 13-16th weeks (81.0-200.0 mm CRL), 
the epithelium becomes multilayered and 
approaches its definitive structure. 

At the 17-19th weeks of embryonic 
development the process of keratinization begins, 
which is accompanied by the formation of a 
typical granular layer. The fetus with 240.0 mm 
CRL has epidermis of the skin of the fingers with 
clearly expressed keratinization. 

At the end of the 28th week the epithelium of 
the hand skin, contains already all layers of cells 
that are characteristic for fully developed skin: 

- the stratum corneum proper formed by horny 
scales; 

- the shiny layer with the inclusion of elendin;  
- the granular layer, in the cells of which one 

can see the grains of keratogialin; 
- A layer of spiky cells with pronounced 

intercellular bridges; 
- the basal layer, which manifests itself by 

basophilia of the cellular cytoplasm [8, 11, 13, 14]. 
The skin, or corium, which is developing, 

consists of a densely woven layer of fibrous 
connective tissue that is located directly under the 
epidermis. It is formed from the mesenchyme of 
the cells that migrate from dermatomes located 
under the ectoderm (partly from the parietal 
sheet of the splanchnotome) [14-16].  In its 
differentiation, the main dependence on the 
differentiation of the epithelium, which covers it, 
is expected. During the 20-23rd weeks, the amount 
of collagen fibers of the skin increases 
significantly, especially in the palms of the hands, 
where they begin to be placed in bundles. In 
fetuses of 200.0 mm of CRL there no bundles in 
the fluffy connective tissue, which closes the 
terminal sections of sweat glands.  

In the early stages of skin development (4-9th 
weeks), the junction of the epithelium and 
connective tissue remains smooth. However, 
during the 13-16th weeks, when the epithelium 

thickens, its internal surface becomes uneven, 
forming ridges and cavities, which are filled with 
the connective tissue. By the 19-20th weeks these 
structures are transformed into very complex 
designs, which are well traced on fingerprints and 
form a unique and individual pattern for each 
person. In addition to these furrows, the skin on 
the palms contains local elevations of the corium 
(dermis) corresponding to small depressions on 
the inner surface of the epithelium. Such 
connective tissue protrusions are called dermal 
papillae [18]. 

Having analyzed a large number of scientific 
works, I.S. Guseva (1986), identified three main 
stages in the formation of crested human skin: 

1. The preparatory stage, which is 
characterized by the formation of predisposition 
to crest formation and preparation for the 
"launch" of genes. This stage lasts from the end of 
the 8th to the beginning of the 10th week of 
embryogenesis. 

2.  The stage of crest formation and formation 
of types of papillary patterns. At the 10-11th week 
of embryonic development, the genes responsible 
for the formation of crested skin (its specific 
details and surface relief) join in the work. The 
stage lasts until 22-24th weeks of intrauterine 
development of the fetus. By this time the relief of 
the skin reaches its final maturity. 

3. The stage of maturing the crested skin: 
begins with the 24th week of development of the 
fetus and finishes with the birth. At this stage the 
crested skin matures as a tactile organ, a strong 
protective horny layer is formed. Consequently, 
by the birth of a child, its crested skin is formed to 
tactile perceptions. 

Thus, the morphogenesis of the skin of the 
hand and its palmar surface in the early period of 
ontogeny of the human body has its own 
peculiarities. For instance, the anlage of the upper 
limb in a man begins on the 4-5th weeks of the 
prenatal period, and the formation of the skin of 
the hand and its palmar surface begins at the 6th 
week from the non-differentiated mesenchyme 
covered with epithelium, which consists of one 
layer of cubic cells. In the same period of the 
development of the embryo, when the hand 
resembles a wide jagged blade, there are volar 
elevations in the regions of II, III and IV 
interphalangeal spaces. Volar elevations are the 
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zones on which the papillary pattern will be 
formed. The third through sixth months of 
embryonic development are a period of intense 
cristae formation, in particular maturation of the 
epidermis and dermis. In the dermis, the papillary 
and reticular layers are formed. Dermal papillae 
form against the background of intensive growth 
of the papillae of the epidermis - the rudiments of 
the ducts of the sweat glands. By the 15-17th 
weeks, the formation of the crests is spread over 
the entire finger-cushion. On the distal phalanges 
of the fingers of the fetus of this age, the types of 
patterns can be already differentiated. The patern 
begins to form from the central fragment and 
lateral rank, and only in the final stages delta 
appears. Later, the crested skin is formed as a 
tactile organ. Papillary patterns remain 
unchanged (I.S. Guseva, 1980).    

In the 27-28th weeks of the fetal period, the 
skin epithelium already has all the layers of cells 
that are typical for fully developed skin. In 
addition, one can not underestimate the unrivaled 
importance of the skin structure of the palmar 
surface of the hand in criminalistics. The scientific 
basis for identifying a person by their hands is 
directly related to the anatomical features of the 
structure of the human skin. Individuality 
determines the uniqueness of the particular 
person’s hand traces. Even in identical twins, the 
totality of details in the structure of skin patterns 
is never repeated. Over the last hundred years, no 
cases of coincidence of cutaneous patterns in 
different people have been revealed in world 
practice [5, 6, 17, 18, 21, 24, 25]. Moreover, the 
small features of papillary patterns create 
combinations - a macrostructure that is unique 
even on the fingers of the same person. 
Therefore, in identification, criminologists actively 
use not only the macrostructure of the papillary 
pattern, but the microstructure as well, expressed 
in the features of the structure of the papillary 
lines (edgescopy) and pores (poroscopy).  

Another property of the skin of the fingers and 
palms of the hands is the ability to imprint on 
those objects to which the human hands touched. 
And the formation of prints occurs regardless of 
the will of a person, which is due to the 
physiological properties of the skin – the fact that 
the surface of the skin is always covered with 
secretions of sweat and fat. Moving when touched 

on an object, they form imprints on it, copying 
papillary patterns. 
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