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GENERAL CHARACTERISTICS OF RENAL CALICES OF A MATURE
AND ELDERLY HUMAN

3AT'AJIBHA XAPAKTEPUCTUKA HUPKOBUX YALTOK JIKOJAUHMH 3P1JIOI'O TA JITHBOI'O BIKIB
Pe3tome. 3acTocyBaHHS HEIHBa3UBHHX Ta MAJIOIHBA3UBHUX METO/IB IarHOCTHKH Ta JIIKYBaHHS Y Cy4acHIl ypororiu-
Hil IPaKTHII UKTY€E HEOOXiAHICTh BUBYEHHS JIOKAJTI3aIlii TOYaTKOBOTO BiIUILTY TO3aHUPKOBHX CEIOBUBITHUX IILISIXIB.
MeTtor0 1aHOTO AOCIiIKEHHS OyB OIHC 3arajbHOI XapaKTEPUCTUKH HUPKOBUX YAIIOK JFOJMHU 3PLIOTO Ta JiT-
HBOTO BIKY.

Marepiai i Mmetoau. /{o mocmimkenHs Oyino BKITIOYeHO 175 KOpO3iMHMX MpenapariB YarrKoBO-MHUCKOBHX KOMIT-
JieKciB mronuHU. [IpoBeneHo opraHoMeTpHyYHe JOCIIKEHHS KUTBKOCTI, (JOPMHU CKIICHIHHSA, JIHIHAX mapame-
TpiB, 00’ €MIB, paH)KyBaHHS MICI[Sl Y PO3IOALT 00’ €MiB HUIPKOBUX YaIIIOK.

Pe3yabraru. BepxHs HUpKOBA YaIllka XapaKTePU3y€eThCS BEMKOIO BUCOTOIO (14,8+9,2 MM) Ta MIMPOKOIO HIHIAKOIO
(7,242,3 mm) Ta HaiOLIBIIIM 00’ eMoM 1202-1246 mw>. Tlepe/Hst BEpXHs Yallika HUPKU Ma€ OKpPYIVIC CKIICTIiHHSI ce-
peanboro aiamerpa (6,7+2,3 MMm) Ta cepenHboi Bucotd (7,243,1 MM), By3bKy mmiky (5,0+1,6 MM) Ta HEBEIMKHI
crabinbHuil 00’eM (14,8 Mmv?). [lepenHst cepenHs Yanika Mae Kpyrie CKICTHHS cepeHboro aiamerpa (7,44+2,2 M)
i Bucotr (10,7+5,1 MM) i By3bKy 1miiky (4,8+1,6 Mm); il 00’em cranoBuTh 348,4 Mv?®. TlepenHst HDKHS HUPKOBA
yarika Mae cepenHii miamerp (7,242,3 mm) Ta Bucory (8,9+4,6 Mm), By3bKy mmiiky (4,8+1,8 Mm); ii 006’eM craHo-
BuUTh 275,2-307,1 MM®. 3a1Hp0O-BEpXHS HUPKOBA Yalllka Mae cepeHiil miamerp ckierinds (8,4+3,0 MM) Ta BHCOTY
(8,6+4,5 Mm), By3bKy iKY (5,74+2,1 MM) Ta HeBeNMKHiA cTabibHuil 00°eM (Mente 500,0 MM?). 3aHst cepetHst Hul-
PKOBa Harka Mae ceperaiil miamerp (7,24+2,3 mm) Ta Bucory (10,745,1 Mm), By3bKy mmiiky (5,1+1,9 Mm), cepenHiit
00’em (402,1 mm?). aaHst HIDKHS HUPKOBA Yalllka CepenHboro miamerpa (7,2+2,2 M) ta BrcotH (7,0+3,6 MM) 3 By3b-
KOO IIMIKOIO (5,3+2,3 MM), HEBEMKUM CTaOUTBHIM 00’ eMoM (402,1 mm?). HipkHs yaliika HUPKH CepeIHbOTO TiaMe-
tpa (7,4+2,4 MMm) Ta BrcOTH (8,6+4,6 MM) 3 By3bKOIO IIHHKOIO (5,7+2,2 MM) Ta cepemaivM 06’ emom (402,1 mm?).
BucHoBku. B pe3ynbrari JOciKeHHS] MH BU3HAUWIIN 3arajibHy XapaKTepUCTUKY HUPKOBHUX YalIOK JFOAMHU
3pinoro Ta MiTHHOTO BiKy. HOoBi Mopdosnoriuni nani mpo Oy0By YalIKOBO-MHUCKOBOTO KOMILIEKCY MOXKYTh OyTH
BHUKOPHCTaHI JUIsl TOKPALICHHS 1iarHOCTUKH Ta JIKYBaHHS eKCTPapeHaJbHUX CEUYOBHBITHHUX IUIAXIB HUPOK.
KurouoBi ciioBa: HUpKa, YameyHO-MHUCKOBUH KOMIUIEKC, HUPKOBA YaIlleuKa.

The use of non-invasive and minimally invasive di-
agnostic and treatment methods (ultrasound, MRI, percu-
taneous puncture, etc) in modern urological practice dic-
tates the need to study the location of the initial section of
the extrarenal urinary tract [1-5]. In the last decade, new
data on the structure of the human renal calyces have
been obtained [6-10]. However, to date, these structures
have not been sufficiently studied in terms of age.

The aim of the study was to describe general
characteristics of renal calices of a mature and elder-
ly human.

Material and methods. The study included 175
corrosive preparations of human pyelocalyceal com-
plexes. Organometric study of number, shape of arches,
linear parameters, volumes, ranking place in the ranking
distribution of renal calyces’ volumes was performed.
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The morphometry of the renal calyces, carried out
using the methods of variation statistics (with the con-
trol of the reliability of the results by the t-test), made
it possible to establish significant differences in the lin-
ear characteristics of human renal calyces. It should be
noted that the introduction of quantitative estimates of
morphometric features of any anatomical structure (in-
cluding renal calyces) is associated with the need to
operate with the concept of statistical error, which is
associated with two factors: direct measurement error
and individual anatomical variability of the structure.
However, this circumstance was considered, and that is
why each parameter is given with its standard deviation.

Results and discussion. The upper renal calyx
collects urine from the upper end (pole) of the kidney. It
has a scalloped arch of large diameter (11.3+4.7 mm).
It is also characterized by a large height (14.8+9.2 mm)
and a wide neck (7.2+2.3 mm). It has the largest vol-
ume: 1202 mm?® in women and 1246 mm? in men,
which is 23.9-35.2% of the total volume of the renal
calyces and occupies the first rank in the rank distribu-
tion of the volumes of the renal calyces.

The anterior superior renal calyx collects urine
from the upper third of the anterior surface of the kidney.
It has round vault of medium diameter (6.7+£2.3 mm)
and medium height (7.243.1 mm), a narrow neck
(5.0+1.6 mm) and a small stable volume (14.8 mm?®). It
is the smallest volume and it takes 6.3-6.5% of the total
volume of the renal calyces (rank 8).

The anterior middle calyx drains urine from
the middle section of the anterior surface of the
kidney. It has a round vault of medium diameter
(7.4£2.2 mm) and height (10.7£5.1 mm) and a nar-
row neck (4.8+1.6 mm). The absolute value of the cup
volume is 348.4 mm® and increases with age. It makes
up 9.6-10.0% of the total volume of the renal calyces.

The anterior inferior renal calyx collects urine
from the lower third of the anterior surface of the kid-
ney. It has medium diameter (7.242.3 mm) and height
(8.9+4.6 mm) with a narrow neck (4.84+1.8 mm). The
absolute value of its volume is 275.2-307.1 mm?®. This
is 8.0-8.3% of the total volume of the renal calyces. It
ranks sixth in the distribution of volumes.

The posterior superior renal calyx drains urine
from the upper third of the posterior surface of
the kidney. It is a calyx of medium arch diameter

(8.4£3.0 mm) and height (8.6+4.5 mm) with a narrow
neck (5.742.1 mm) and a small stable volume (less than
500.0 mm?). It ranks 3-4 in the distribution of volumes.

The posterior middle renal calyx collects urine
from the middle part of the posterior surface of the kid-
ney. It has medium diameter (7.242.3 mm) and height
(10.745.1 mm) with a narrow neck (5.121.9 mm), medi-
um volume (402.1 mm?), decreasing with age (third rank).

The posterior inferior renal calyx drains urine
from the lower third of the posterior surface of the kid-
ney. It has medium diameter (7.2+2.2 mm) and height
(7.0+3.6 mm) with a narrow neck (5.3£2.3 mm), small
stable volume (402.1 mm?). It is ranked 7.

The lower renal calyx collects urine from the
lower end (pole) of the kidney. It has medium diame-
ter (7.4+2.4 mm) and height (8.6+4.6 mm) with a nar-
row neck (5.7+2.2 mm), as well as medium volume
(402.1 mm?®), progressively decreasing with age. It
ranks 2-3 in the distribution of volumes.

The number of renal calyces, characterized by
the coefficient of quantitative anatomical heterogene-
ity, is associated with gender. Thus, a smaller number
of renal calyces in the kidneys in men occur 1.5-2.0
times more often than in women.

The total volume of the renal calyces decreases
with age by 33.1%. The absolute mean value of the to-
tal volume decreases from 4699.2 mm?® to 3144.0 mm®
(significant decrease (t>3.0), correlation coefficient
with age —r =—0.64). At the same time, the volume
of the upper renal calyx is reduced by half, and of the
lower one — by three times.

Conclusions. As a result of the study, we deter-
mined the general characteristics of the renal calyces of
a person of mature and elderly ages. New morphological
information about the structure of the pyelocalyceal com-
plex (morphometric classification characteristic of the
renal calyces in different age groups and with distribu-
tion by sex) can be used to improve the diagnosis (X-ray,
ultrasound, CT and MRI) and treatment of the kidneys
(surgical technique of organ-preserving operations) and
extrarenal urinary tract (percutaneous puncture, etc.).

Perspectives for further research. Increasing
incidence of kidney diseases, especially urolithiasis,
requires morphologists for further research of mor-
phometric characteristics of renal calyces in various
aspects (age, sex, etc.).
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GENERAL CHARACTERISTICS OF RENAL CALICES OF AMATURE AND ELDERLY HUMAN
Abstract. The use of non-invasive and minimally invasive diagnostic and treatment methods in modern
urological practice dictates the need to study the location of the initial section of the extrarenal urinary tract.
The aim of the study was to describe general characteristics of renal calices of a mature and elderly human.
Material and methods. The study included 175 corrosive preparations of human pyelocalyceal complexes.
Organometric study of number, shape of arches, linear parameters, volumes, ranking place in the ranking
distribution of renal calyces volumes was performed.

Results. The upper renal is characterized by a large height (14.8+9.2 mm) and a wide neck (7.242.3 mm) and
the largest volume 1202-1246 mm?®. The anterior superior renal calyx has round vault of medium diameter
(6.7+2.3 mm) and medium height (7.2+3.1 mm), anarrow neck (5.0£1.6 mm) and a small stable volume (14.8 mm?).
The anterior middle calyx has a round vault of medium diameter (7.4+2.2 mm) and height (10.7+5.1 mm) and
a narrow neck (4.8+£1.6 mm); its volume is 348.4 mm?. The anterior inferior renal calyx has medium diameter
(7.242.3 mm) and height (8.9+4.6 mm) with a narrow neck (4.8+1.8 mm); its volume is 275.2-307.1 mm?. The
posterior superior renal calyx has medium arch diameter (8.443.0 mm) and height (8.6+4.5 mm) with a narrow
neck (5.7£2.1 mm) and a small stable volume (less than 500.0 mm?®). The posterior middle renal calyx has
medium diameter (7.2+2.3 mm) and height (10.7+5.1 mm) with a narrow neck (5.1+1.9 mm), medium volume
(402.1 mm?®). The posterior inferior renal calyx has medium diameter (7.2+2.2 mm) and height (7.0+£3.6 mm)
with a narrow neck (5.3+2.3 mm), small stable volume (402.1 mm?®). The lower renal calyx has medium diameter
(7.4+2.4 mm) and height (8.6+4.6 mm) with a narrow neck (5.7+2.2 mm) and medium volume (402.1 mm?).
Conclusions. As a result of the study, we determined the general characteristics of the renal calyces of a person
of mature and elderly ages. New morphological information about the structure of the pyelocalyceal complex
can be used to improve the diagnosis and treatment of the kidneys extrarenal urinary tract.

Key words: kidney, pyelocalyceal complex, renal calyx.
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