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ANATOMICAL HYSTERESIS OF RENAL CALYCES IN CHILDREN AND
ADOLESCENTS

ML.A. Padalitsa, 1.Y. Yevtushenko
Kharkiv National Medical University
Kharkiv, Ukraine

E-mail: margo.padalica@ gmail.com

In a special study of 152 isolated organs, the anatomy of the human kidneys in
childhood and adolescence was studied. The quantitative anatomical attributes taken into
account in morphometry were: the diameter of the arch (drc), the height (hrc), the diameter
of the anastomosis (src) and the volume (Vrc) of the kidney calyces. Based on the results
of the study, an anatomical-statistical analysis of the data was carried out with an
assessment of the reliability of age-specific differences, which makes it possible to
characterize the dynamics of changes in the parameters of the renal calyces. We have
found several variants of age dynamics: the first one is a unidirectional "smooth" change
in the morphometric parameters of the anatomical structure, from the moment of birth. In
this case, a quantitatively significant difference from the value of the parameter at birth is
reached only by the end of adolescence. The second is an insignificant fluctuation of the
morphometric parameters without achieving significant differences within the studied age
groups The third one is a unidirectional change in the morphometric parameters of the
anatomical structure with one or more spasmodic quantitative-qualitative "transitions".
The fourth is a multidirectional "pendular" change in the parameter of the anatomical
structure in the process of morphogenesis.

To describe the patterns of the age dynamics of morphometric characteristics, we
formulated the principle of the functionality of quantitative-qualitative transitions of
anatomical structures, which allowed us to formulate the concept of anatomical hysteresis
reasonably and from this standpoint to describe the peculiarities of pyelocalyceal complex
as well as individual renal calyces. Proceeding from the formulated, it was possible to
explain the quantitative transitions of the parameters of the pyelocalyceal complex, and the
individual renal calyces by the functional state of this structure. Therefore, a significant
increase in the individual morphometric parameter was called a qualitative-quantitative
transition of the anatomical structure. Since a quantitatively significant change in the
morphometric parameter is a consequence of a qualitatively new functional state of the
morphometric structure, a system for recording morphometric changes has been developed
- a hysteresisogram.

A hysteresisogram is a way of presenting quantitatively reliable facts about the
patterns of change in an individual parameter of a studied object, for example, an
anatomical structure: a renal calyx, a pyelocalyceal complex, a kidney, etc. for a certain
period. The font of hysteresisogram is unique and simple, which allows to use it in the
practice of morphometric registration. Since the hysteresisogram reflects in detail the
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evolution of the parameter, but does not provide a holistic view of the age features of the
anatomical structure, we also developed a system of chronological recording of the
anatomical features revealed in different age groups - the morphochronogram.
Morphochronogram reflects the differentiation of anatomical structures over a certain
period according to selected parameters and is a way of graphical representation of age
dynamics (Table 1).

Table 1
Morphochronograms of renal calyces of children and adolescents
Renal calyx Dynamics of | Renal calyx | Dynamics of changes of renal
changes of renal calyx parameters
calyx parameters from O to 20 years
from O to 20 years
Superior S={5dS1, 6¢cS1, | Posterior P1=5dP171, 6hP171, 5, 6VP11}
5,6VS1} inferior
Anterior Al1={6dAlT, Posterior P2={6h P21, 6VP21}
inferior 6hA11,5,6VA17} | middle
Anterior middle | A2={6d A27, | Posterior P3={6dP31,6hP31,6cP31,6VP31}
5hA21,5, 6VIT} superior
Anterior A3={6dA31, 6hA3 | Inferior [ =5hIt, 6VIT}
superior 1,5VA31}
* the indices correspond to the following age groups of children and adolescents:
1 - 14,0+4,5 days; 2 - 6,5+1,5 months; 3 - 2,1+0,5 years; 4 - 5,3+0,5 years; 5 -10,3+1,5
years; 6 -14,84+2,3 years;
1 - the designation of a statistically significant increase in the anatomical parameter.

Examples of reading of morphochronograms: the superior renal calyx - from birth to
adolescence twice (in the fifth and sixth age intervals) increases in volume (5,6VS?), and
if in the fifth age interval the increase in its volume is associated with an increase in the
diameter of its arch 5dSt), in the sixth age interval increase in volume of the superior renal
calyx is due to an increase in the diameter of its anastomosis (6¢St). The inferior renal
calyx increases in volume once (in the sixth age interval) (6VI 1), and the increase in
volume is associated with an increase in the parameter of its height (5hI?) in the previous
age interval, which is a feature of morphogenesis - hysteresis of linear-volume parameters
of the renal calyces.
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