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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, 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 2/2017 

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 2/2017 

32 

DDC-UDC 611.611.616-053.8        DOI:10.19221/201728 
 

Yevtushenko I.Y. 
Candidate of Medical Sciences, Associated Professor, Department of operative surgery and topographic anatomy  

Kharkiv national medical university, Nauki av., 4, Kharkiv, Ukraine, 61162, evildevilolga@mail.ru 

Padalitsa M.A. 
Candidate of Medical Sciences, Associated Professor, Department of operative surgery and topographic anatomy  

Kharkiv national medical university, Kharkiv, Ukraine 

Goryainova G.V. 
Candidate of Medical Sciences, Associated Professor, Department of operative surgery and topographic anatomy  

Kharkiv national medical university, Kharkiv, Ukraine 

 

AGE FEATURES OF CERVICAL ARCH AND HEIGHT OF HUMAN RENAL CALYCES IN 
MATURE AND ELDERLY AGES 

 

Abstract. The material of the study are 175 corrosive preparations of pyelocaliceal complex mature and 
elderly humans. We studied linear parameters of human renal calyces and their changes depending on 
age. As a result of the study we found that height of human renal calyces (hc) significantly changes in 
different age groups (t>2) and diameters of calyceal arch (dc) and calyceal cervix (cc) didn’t change 
significantly. These data can be used in urological clinics in nephrourological operations (extracorporeal 
lithotripsy, percutaneous puncture, etc). 
Key words: kidney, pyelocalyceal complex, renal calyx.  
 

Introduction. In connection with the 
introduction into surgical practice of organ-
preserving operations (percutaneous puncture of 
renal calyces, extracorporeal lithotripsy) and the use 
of noninvasive diagnostics (ultrasound, NMR and 
computed tomography) in modern nephrourology, 
a detailed study of morphometric parameters of 
initial department of the extrarenal urinary tract 
(kidney calyces) and their age characteristics. 

Aim of study. To study the age-related changes 
in morphometric characteristics of human renal 
calyces. 

Material and methods. The material of the 
study included 175 human kidneys (88 of men and 
87 of women), obtained from corpses of mature 
and elderly people who lived in Ukraine in Kharkiv 
and Kharkiv region and died as a result of 
accidents or died of diseases not associated with 
renal disease. We obtained pyelocalyceal 
complexes with corrosive method and measured 
their linear parameters: diameter of calyceal arch 
(dc), calyceal height (hc), and diameter of calyceal 
cervix (сc) and performed statistical analysis of 
data by methods of  linear regression, 
informational-entropic analysis variational 
method, etc. 

Results and discussion. Diameters of calyceal 
arches (dc) are variable in different age groups 
(Table 1) and vary between 11,5±5,7 mm (upper 

renal calyx) and 5,6±1,3 mm (lower renal calyx). 
Difference in average sizes between the biggest 
(upper) and the smallest (lower) renal calyces is 
highly significant (t>3). Arches of all renal calyces 
don’t significantly change in different age groups 
(except lower one, t>2)). Height of renal calyces hc 
(Table 2) significantly (t>2) changes in different 
age groups: S - decreases by 2.5-3 times, Р2 - 
decreases by 1.5-1.7, I – increases by 2 times. 
Height of other renal calycesА1, А2, А3, Р3, Р1) 
doesn’t significantly change in different age 
groups. Upper renal calyx has maximal number of 
variants of height individual changes, especially in 
age 57,3±3,0 years.  

The range of values of calyceal cervix diameter 
сc (Table З) in different age groups doesn’t differ 
significantly and is within 4,6±7,9 mm. This fact 
demonstrates sufficiently stable morphometric 
value of index (both in types of renal calyces and 
in age aspect). 

Conclusions. Studying age and morphological 
characteristics of renal calyces in order to properly 
orient of nephrostome canal during its passage 
through the renal parenchyma and the vault of 
the renal calyx enables us to avoid complications 
such as perforation of the renal calyx followed by 
the formation of urinary fistula, as well as damage 
of renal vessels that lead to bleeding and 
infarction of kidney. 
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Table 1  

Diameters of calyceal arches of mature and elderly 

humans (in age aspect) 

Name and 

designation of 

renal calyces 

Number 

of organs 

Age groups dc±δ 

(mm) 

Upper S 7 <29 years 9,9±2,9 

  28 30-39 years 11,4±3,9 

tmin-max=1,8  42 40-49 years 11,5±5,7 

  57 50-59 years 11,5±5,0 

  41 >60 years 11,0±4,0 

Upper 

anterior 

А3 7 <29 years 7,0±1,1 

  28 30-39 years 7,0±2,8 

tmin-max=1,1  42 40-49 years 7,1±1,8 

  57 50-59 years 6,7±2,4 

  41 >60 years 6,7±1,9 

Upper 

middle 

А2 7 <29 years 7,2±1,5 

  28 30-39 years 7,5±1,9 

tmin-max=0,9  42 40-49 years 7,1±1,8 

  57 50-59 years 7,6±2,1 

  41 >60 years 7,4±2,2 

Lower 

anterior 

А1 7 <29 years 7,8±2,6 

  28 30-39 years 7,8±3,3 

tmin-max=1,3  42 40-49 years 7,4±1,9 

  57 50-59 years 7,1±2,0 

  41 >60 years 6,9±2,0 

Upper 

posterior 

Р3 7 <29 years 8,9±2,7 

  28 30-39 years 8,0±3,3 

tmin-max=1,1  42 40-49 years 8,5±3,2 

  57 50-59 years 8,9±2,9 

  41 >60 years 7,8±2,7 

Middle 

posterior 

Р2 7 <29 years 9,0±3,0 

  28 30-39 years 8,4±3,5 

tmin-max=1,7  42 40-49 years 8,2±2,1 

  57 50-59 years 7,7±2,0 

  41 >60 years 7,2±2,0 

Lower 

posterior 

Р1 7 <29 years 8,2±3,9 

  28 30-39 years 7,3±2,3 

tmin-max=1,6  42 40-49 years 7,0±2,1 

  57 50-59 years 7,3±2,4 

  41 >60 years 7,2±1,9 

Lower I 7 <29 years 6,4±1,3 

  28 30-39 years 8,9±3,9 

tmin-max=2,3  42 40-49 years 7,2±2,2 

  57 50-59 years 7,2±1,7 

  41 >60 years 7,2±1,9 

dc – average diameter of calyceal arch 

δ – standard deviation 

Table 2 

Height of calyces of mature and elderly humans (in age 

aspect) 

Name and 

designation of renal 

calyces 

Number 

of organs 

Age groups hc±δ 

(mm) 

Upper S 7 <29 years 32.8±5.1 

  28 30-39 years 17.4±9.1 

tmin-max=1,8  42 40-49 years 12.7±7.9 

  57 50-59 years 14.4±9.5 

  41 >60 years 12.9±6.4 

Upper anterior А3 7 <29 years 7.1±2.3 

  28 30-39 years 6.7±3.3 

tmin-max=1,1  42 40-49 years 7.0±2.8 

  57 50-59 years 7.4±3.3 

  41 >60 years 7.7±2.9 

Upper middle А2 7 <29 years 11.7±2.6 

  28 30-39 years 10.0±4.8 

tmin-max=0,9  42 40-49 years 9.9±4.7 

  57 50-59 years 11.5±5.6 

  41 >60 years 11.2±5.4 

Lower anterior А1 7 <29 years 10.0±4.0 

  28 30-39 years 7.8±3.2 

tmin-max=1,3  42 40-49 years 8.9±4.8 

  57 50-59 years 9.8±4.9 

  41 >60 years 9.2±4.4 

Upper 

posterior 

Р3 7 <29 years 11.4±5.6 

  28 30-39 years 8.7±4.8 

tmin-max=1,1  42 40-49 years 8.3±4.3 

  57 50-59 years 8.5±4.8 

  41 >60 years 8.4±3.8 

Middle 

posterior 

Р2 7 <29 years 17.0±5.8 

  28 30-39 years 11.7±5.4 

tmin-max=1,7  42 40-49 years 9.8±4.5 

  57 50-59 years 10.2±4.4 

  41 >60 years 10.4±5.4 

Lower 

posterior 

Р1 7 <29 years 6.0±0.9 

  28 30-39 years 7.3±4.4 

tmin-max=1,6  42 40-49 years 6.6±3.0 

  57 50-59 years 6.0±2.5 

  41 >60 years 8.7±4.2 

Lower I 7 <29 years 5.1±1.6 

  28 30-39 years 10.2±3.1 

tmin-max=2,3  42 40-49 years 9.1±5.4 

  57 50-59 years 8.0±3.9 

  41 >60 years 8.6±4.3 

dпч – average height of human calyx 

δ – standard deviation 
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Table 3 
Diameter of calyceal cervix of mature and 

elderly humans (in age aspect) 
Name and designation 

of renal calyces 
Number 

of  
organs 

Age groups спч±δ  
(mm) 

Upper S 7 <29 years 7.0±2.6 

  28 30-39 years 6.7±1.7 

tmin-max=1,8  42 40-49 years 7.9±2.2 

  57 50-59 years 7.3±2.6 

  41 >60 years 7.0±2.3 

Upper anterior А3 7 <29 years 5.1±1.4 

  28 30-39 years 5.3±1.4 

tmin-max=1,1  42 40-49 years 5.3±1.4 

  57 50-59 years 5.0±1.6 

  41 >60 years 4.2±1.7 

Upper middle А2 7 <29 years 4.8±0.8 

  28 30-39 years 5.2±1.6 

tmin-max=0,9  42 40-49 years 5.0±1.6 

  57 50-59 years 4.5±1.6 

  41 >60 years 4.9±1.8 

Lower anterior А1 7 <29 years 4.5±1.5 

  28 30-39 years 5.2±2.2 

tmin-max=1,3  42 40-49 years 4.6±1.5 

  57 50-59 years 4.9±1.9 

  41 >60 years 4.5±1.8 

Upper posterior Р3 7 <29 years 6.7±2.5 

  28 30-39 years 5.9±1.9 

tmin-max=1,1  42 40-49 years 5.7±2.0 

  57 50-59 years 6.1±2.1 

  41 >60 years 5.1±2.1 

Middle posterior Р2 7 <29 years 6.0±2.1 

  28 30-39 years 4.9±1.9 

tmin-max=1,7  42 40-49 years 5.5±2.2 

  57 50-59 years 5.2±1.8 

  41 >60 years 4.7±1.5 

Lower posterior Р1 7 <29 years 5.4±0.7 

  28 30-39 years 4.5±1.7 

tmin-max=1,6  42 40-49 years 5.5±2.5 

  57 50-59 years 6.0±2.4 

  41 >60 years 5.0±2.2 

Lower I 7 <29 years 5.4±1.7 

  28 30-39 years 6.2±2.5 

tmin-max=2,3  42 40-49 years 4.9±1.7 

  57 50-59 years 5.3±1.8 

  41 >60 years 5.3±2.6 

cпч – average diameter of calyceal cervix 
δ – standard deviation 

Perspectives of further studies. Increasing 
number of cases of urolithiasis and their 
"rejuvenation" requires morphologists to study in 
detail the morphometric characteristics of renal 
calyces and to change them in various aspects 
(age, sex, etc.). 
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