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MORPHOMETRIC PARAMETERS OF HUMAN RENAL CALYCES IN
MATURE AND ELDERLY AGES

YEVTUSHENKO 1.Y.

Kanouoam meoudHux HayK, O0ueHm,

ooyenm Kagheopu KuiHiuHOT anamomii ma onepamueHnoi xXipypaii
XapxiscbKuil HAYiOHATLHUL MeOUYHUL YHIBepCUmMem

M. Xapkie, Yxpaina

PADALITSA M.A.

Kanouoam meoudHux HayK, O0ueHm,

ooyenm Kagheopu KuiHiuHOoTi anamomii ma onepamuenoi xXipypaii
Xapxiscbkuil HAYiOHATLHUL MeOUYHUL YHIBepCUmem

M. Xapkie, Yxpaina

Introduction. In modern operative nephrourology, low-traumatic and organ-
preserving techniques of surgical treatment of a number of surgical diseases of the
kidneys and urinary tract (kidney stone disease, some forms of kidney tuberculosis,
kidney cysts, encapsulated tumors, etc.) are becoming increasingly widespread. The
great importance among them belongs to: percutaneous removal of kidney stones,
resection of the kidneys, nephrotomy, nephrostomy [1, 2].

However, more efforts will still be needed to solve the problems of these
surgical treatment technologies. And, first of all, attention should be paid the
accumulation of anatomical data for the purpose of correct orientation of the
nephrostomy channel during its passage through the renal parenchyma and vaults of
the renal calyces. Otherwise, puncture without deep anatomical knowledge leads to
perforation of the renal pelvis and subsequent formation of the urinary fistula, and

damage to the renal vessels leads to bleeding and kidney infarction [3].
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Thus, there is high interest in studying the anatomy of the human kidneys, their
morphometric characteristics and morphofunctional variability in connection with sex
and age, according to the requests of clinical practice [4, 5].

Aim. To present a morphometric characteristic of the human kidneys under the
influence of factors determined by age and sex.

Materials and methods. The material of the study was 175 human kidneys (88
kidneys of men and 87 kidneys of women) taken from corpses of people of mature
and elderly age who died as a result of accidents or died from diseases not related to
kidney damage. The collection of material was carried out in the Kharkov regional
forensic morgue and the design of the regional clinical hospital.

The following basic methods of anatomical research were used in the work:
making casts of the calyx and pyelocalyceal complex of the human kidney; intrarenal
contrasting, obtaining the model of the vault of the renal calyx, organometry of
kidneys, pyelocalyceal complexes and renal calyces according to 44 parameters.

The received organometric data were processed by the following statistical
methods: variational, correlation calculation, linear regression, information entropy
analysis, etc.

Results and discussion. Morphometry of the renal calyces carried out using the
methods of variation statistics (with the control of the reliability of the results by the t
criterion) allowed to find significant differences in the linear characteristics of the
human kidneys. This served as the basis for the morphometric classification (Tables
1 and 2).

The classification contains five classification signs of the renal calyces. It also
reflects the functional-morphological features of the pyelocalyceal complex - the
dynamics of changes in the volume of the renal calyces in the age range. The
proposed classification fills the vacuum of the quantitative approach to the diagnosis
of the norm and pathology in use of ultrasound, CT and MRI diagnostics, surgical

practice and nephrology clinic.
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Table 1

Morphometric classification of human renal calyces of mature and elderly

ages

1 Characteristic of renal calyces by the diameter (d..; mm)

large-diameter renal calyx d>9.8
middle-diameter renal calyx 5.1<dw<9.8
small-diameter renal calyx dr<5.1

2 Characteristic of renal calyces by the height (h,.; mm)

high renal calyx h,>12.9
middle-height renal calyx 4.0< h,<12.9
low renal calyx h;<4.0

3 Characteristic of renal calyces by the diameter of cervix (c.; mm)

renal calyx with wide cervix

c.>6.4

renal calyx with narrow cervix

Crc<6.4

4 Characteristic of renal calyx by the volume (V.; Mm?)

large-volume renal calyx V900
middle-volume renal calyx 500<V<900
small-volume renal calyx V<500

5 Characteristic of renal calyces by the dynamics of volume change (V)

renal calyx with progressive decrease of

volume

superior calyx

inferior calyx

renal calyx with changing volume

middle anterior calyx

middle posterior calyx

renal calyx with stable volume

inferior anterior calyx
superior anterior calyx
inferior posterior calyx

superior posterior calyx
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Table 2

Morphofunctional description of human renal calyces of mature and elderly

ages

Superior renal calyx

S

- a large diameter of the arch, high,
a wide cervix, a large volume

progressively decreasing with age

Anterior superior renal calyx

As

- the middle diameter of the arch,
middle height, narrow cervix, small

stable volume

Anterior middle renal calyx

A,

- the middle diameter of the arch,
middle height, wide cervix, small volume

increasing with age

Anterior inferior renal calyx

Ay

- the middle diameter of the arch,
middle height, a narrow cervix, a small

stable volume

Posterior superior renal calyx

P;

- the middle diameter of the arch,
middle height, narrow cervix, small

stable volume

Posterior middle renal calyx

P>

- the middle diameter of the arch,
middle height, a narrow cervix, the

middle volume decreasing with age

Posterior inferior renal calyx

P

- the middle diameter of the arch,
middle height, narrow cervix, small

stable volume

Inferior renal calyx

I

- the middle diameter of the arch,
middle height, a narrow cervix, the
middle volume progressively decreasing

with age

Conclusions. New morphological information on the structure of the

pyelocalyceal complex (morphometric classification characteristics of the renal

calyces in different age groups and with the distribution by sex) can be used to
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improve diagnostics (X-ray, ultrasound, CT and MRI) and treatment (operational
technique of organ-saving operations) of kidneys and extrarenal urinary tract

(percutaneous puncture, etc.).
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