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Introduction. Use of new diagnostic (ultrasound,
CT and MRI) and treatment (extracorporeal litho-
tripsy, percutaneous needle biopsy, etc.) methods
in modern urological clinic requires further study of
structures pyelocaliceal complex (PCC) of human
kidney [1-5].

Purpose of the study. Identify the morphometric
characteristics of the kidneys and PCC distributed by
gender.

Matherials and methods. The material of this
study were 175 human kidneys (88 kidneys of men
and 87 kidneys of women), which were studied by
morphometry and statistical analysis.

Results and discussion. Among organometric
signs of human’s kidney and PCC we should provide
the most important: length, width, square of anatomi-
cal cut. Kidney and PCC are characterized by con-
siderable individual variation, depending on gender,
age, constitutional type and other factors. Therefore
parameters of variation statistics are used for quanti-
tatively describing.

In special morphometric research we studied
mean values of length, width, square of anatomical
cut of kidney and PCC for both sexes, and in general
for the whole group (tabl. 1).

Length of kidney varies between 84,0-112 mm, its
average value is 110,6 £ 11,2 mm (113,9 £ 10,4 mm
inmen and 106,1 + 10,6 mm in women (P =0,19)).

Width of kidney varies between 34,0-80,0 mm, its
average value is 58,8 + 7,7 mm (62,3 = 8,4 mm in men
and 55,3 7,0 mm in women (P =0,10)).

Square of kidney’s anatomical cut varies be-
tween 40,8-97,2 cm?, its average value is 65,2 *
12,3 cm? (70,9 + 10,4 cm? in men and 59,5 *
11,3 cm?in women (P = 0,04)).

Height of PCC varies between 22,0-63,0 mm, its
average value is 39,8 = 6,0 mm, (40,6 * 6,4 mm in
men and 39,0 = 5,4 mm in women).

Square of anatomical cut of PCC varies be-
tween 11,4-57,3 cm?, its average value is 26,4 *
6,6 cm? (27,8 7,1 cm?in men and 25,1 £ 5,7 cm?in
women (P =0,17)).

It should be noted that in current study of lin-
ear dimensions and square of anatomic cut the sig-
nificant difference of average sizes among men and
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women was found for the square of kidney’s anatomic
cut (70.9 £ 10.4 cm? in men and 59.5 + 11.3 cm?in
women) and kidney’s width (62.3 £ 6.4 mm in men
and 55.3 £ 7.0 mm in women).

Table 1.

Morphometric characteristics of mature
and old human kidneys according to sex

Morphom_etfic In
ch_aracterlstlcs min-max Me M+m
of kidney and PCC
Kidney’s width, mm
men 48-80 63 62.3+£6.4
women 34-68 55 55.3+7.0
both sexes 34-80 59 5?)'301187
Kidney’s length, mm
men 85-142 113 11.3+10.4
women 84-130 106 106.1 £ 10.6
both sexes 84-142 110 118':6 5.11;'2
Square of kidney’s anatomical cut, cm?
men 40.8-96.2 69.7 70.9+10.4
women 36.1-82.9 59.2 59.5+11.3
bothsexes | 408-97.2| 660 | °227 123
Width of PCC, mm
men 20-63 40 40.6 6.4
women 30-57 38 39.0+54
both sexes 22-63 38 33:8;280
Length of PCC, mm
men 37-92 67 67.0+10.1
women 49-83 63 64.9+8.7
both sexes 37-92 65 65:601335
Square of PCC anatomical cut, cm?
men 11.1-57.3 27.2 27.8+7.1
women 15.0-44.0 23.8 25157
both sexes 11.4-57.3 | 257 22':‘ S50

Note: In — the range of values; Me — median value of the distribution of
characteristic; M + m — the average value and its error; P — the reliability
of index difference (male-female)

108

BicHuk npo6nem Gionoriii MmeanunHu — 2016 — Bun. 2, Tom 2 (129)



MOP®OJ10TIA

In other morphometric parameters of kidneys
(length, sizes of PCC - length, width, square) signifi-
cant difference according to sex were not revealed.

We conducted organometric analysis of linear di-
mensions (height, width and area of anatomic cut) of
PCC variability in age aspect (tabl. 2).

Height of PCC in different age groups varies be-
tween 55.6 £ 4.7 mm to 66.9 + 9.4 mm. This param-
eter increases with age, especially in 29-39 years,
when height of PCC increases by 17-21%. In older age
groups, the trend of increase of PCC height retains
with significantly higher values in the age group over
60 years. Similar trends occur in subgroup dynamic of
kidney’s height. Average height is 110.1 £ 11.2 mm,
minimal value is 104.0 + 13.3 mm in 23.1 * 2.1 years,
maximal value is 112.9 + 11.3 mm in 53.7 + 3.0 years.

Average width of PCC is 39.8 = 6.0 mm, minimal
value is 38.1 £ 9.1 mm in 23.1 * 2.1 years, maximal
value is 41.0 £ 6.5 mm in 53.7 £ 3.0 years. Average
value of anatomical kidney’s cut of different ages is
58.8 £ 7.6 mm. There is trend of increasing of kidney’s
width from the younger age groups to 60 years, after
which there is a decrease of kidney’s width and the
width of the kidney is less than in younger age groups
(23.1 £ 2.1 years).

Square of pyelocalyceal anatomical cutis increases
in23.1+2.1-34.6 + 3.2 years and decreases by 63.9 +
3.5 years to the initial level. Average square of ana-
tomical cut of PCC is 26.4+6.6 cm?, of kidney — 65.2 =
12.3 cm?. To evaluate the effect of gender on the vari-
ability of organometric parameters of kidney and PCC
we performed ANOVA in a comparative perspective.

As aresult of ANOVA we revealed that gender has an
impact on all analyzed organometric parameters of kid-
ney and PCC. The biggest impact is manifested in the
formation of parameters of square of kidney’s anatomi-
cal cut and PCC. Gender effect of medium strength is
manifested in the formation of parameters of kidney’s
height and width. In the formation of parameters of
width and height of PCC influence of gender is virtually
absent.

Conclusions

1. Height of kidney increases with age, especially
in 29-39 years. Maximal height is in age group after
60 years.

2. There is trend of increasing of kidney’s width from
younger age groups to 60 years after which there is a
decrease of kidney’s width and the width of the kidney
is less than in younger age groups.

Table 2.
Morphometric characteristics of PCC
in age aspect

Parameters Sl oh:l;r:lgt;(:‘rs N+n M+tm
Width of PCC 175 479+11,5| 39,8+6,0
< 29years 7 23,121 38,1 9,1
30-39 years 28 346+3,2 | 385+4,8
40-49years || 42 | 446+27 | 40061
50-59 years 57 53,7+3,0 | 41,0%£6,5
> 60 years 4 63,9+3,5 | 39,1+45
Length of PCC 175 479+11,5| 65,6+9,5
<29 years 7 231+21 55,6 +4,7
30-39 years 28 34,6+3,2 | 652+97
40-49years || 42 | 446+27 | 65799
50-59 years 57 53,7+3,0 | 66,9+9,4
> 60 years 4 63,9+3,5 | 65,1+8,8
anasg“rﬁirfa?fcut 175  |479+115| 26,4+6,6
< 29years 7 23,121 19,9+29
30-39 years cm? 28 346+3,2 | 253+£58
40-49 years 42 446+27 | 26,1+59
50-59 years 57 53,7+3,0 | 28,475
> 60 years 4 63,9+3,5 | 26,3+5,7

Note: N + n — average age * error; M £ m — average value * error

3. Square of anatomical cut of PCC and kidney has
trend to increase in 23.1 = 2.1-34.6 = 3.2 years and to
decrease by 63.9 * 3.5 years to initial level.

4. The biggest impact of gender is manifested in the
formation of parameters of square of kidney’s anatomi-
cal cut and PCC. Gender effect of medium strength is
manifested in the formation of parameters of kidney’s
height and width. In the formation of parameters of
width and height of PCC influence of gender is virtually
absent.

Prospects for further studies. Results can be
used in urological clinic during nephrourological opera-
tions (extracorporeal lithotripsy, percutaneous punc-
ture, etc.). Perspective direction is use of the data for
the quantitative approach to the diagnosis of norm and
pathology of pyelocaliceal complex when using ultra-
sound, CT and NMR diagnostic [6-10].
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IHOUBIAYAJIbHI BIKOBI TA CTATEBI XAPAKTEPUCTUKU OPTAHOMETPUYHUX NAPAMETPIB HUPKU
TA HALLKOBO-MUCKOBOI0O KOMMJIEKCY TIOAWHU 3PUJ1OI0 BIKY

€BTyweHko l. 4.

Pesiome. Matepianom gocnigpkeHHs 6ynu 175 HMpok noamHmu (88 HMPOK YONOBIKIB | 87 HUPOK XiHOK), SKi J0-
cnigpxysanucsa metogaMmm Mop@doMeTpii Ta CTaTUCTUYHOrO aHanisy. byno BuaBNeHo, Lo BUCOTa HUPKK 30inbLuy-
€TbCS 3 BikOM, 0cOONMBO Y BikoBOMY nepiofj 29-39 pokis. MakcnManbHUM NOKa3HUK BiA3HAYAETLCS Y BiKOBIlA rpyni
ctapue 60 pokiB. € TeHAEHL HAPOCTAHHS LUMPUHU HUPKX Bif, MONMOALLMX BIKOBUX rpyn Ao 60 pokiB, nicns 4oro
BiAOYBaETLCA 3MEHLLEHHS. BennumHa nnoLi aHaToMiYHOro 3pi3y 4allkoBO-MMUCKOBOIrO KOMIMIEKCY Ta HUPKN Mae
TEHOEHLiI0 00 HApPOCTaHHS Yy BikoBOMY nepioai 23.1 £ 2.1 — 34.6 + 3.2 pokiB npy NoAanbLLIOMY 3MEHLUEHHI MAOoLLj
0o 63.9 £ 3.5 pokiB. HalibinbLumii BNAMB cTaTi NPOosiBASETLCSA Y GOPMYBaHHI MOKA3HUKIB MIOLLL aHATOMIYHOIO 3pi3y
i 4YaLLKOBO-MMCKOBOIO KOMMAEKCY, BMIMB CTaTi CepeHbOoi CUIN NPOSBASETLCS Y GOPMYBaHHI MOKAa3HUKIB BUCOTU i
LLUIMPUIHU HUPKN.

Kniouosi cnosa: HMpKa, 4allKoBO-MUCKOBUI KOMIMJIEKC, HUPKOBA Yalleyka.
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MHANBUAYAJIbHBIE BO3PACTHbDIE U MOJIOBbIE XAPAKTEPUCTUKU OPTAHOMETPUYECKUX MNAPA-
METPOB NO4YKU N HALLEYHO-JIOXAHO4YHOIO KOMMJIEKCA YEJIOBEKA 3PEJIOIO BO3PACTA

EBTywieHko U. 4.

Pe3ome. MaTepuanom HacTosLWero nccnenosaHma nocnyxumnm 175 noyek yenoseka (88 moyek My>XUMH u
87 noyek XeHLLUMH), KOTOpble U3y4eHbl METOAAMU MOPDOMETPUN U CTATUCTUYECKOro aHanm3a. Bbino BbiIBNEHO,
4TO BbICOTA NMOYKW YBENMYMBAETCH C BO3PacTOM, 0COOEHHO B BO3pacTHOM nepuoge 29-39 net. MakcuManbHblii No-
KazaTesnb OTMeYaeTCcs B BO3PACTHOM rpynne ctapuwe 60 net. imeeTcs TeHAEHUMST HApaCTaHUS LUMPWHBI MOYKK OT
MNaALUmMX BO3PACTHbIX rpynn Kk 60 rogam, nocne 4ero NpoucxXoamT yMeHbLUeHne. BennumHa nnowaam aHatoMmmye-
CKOro cpesa 4alle4yHO-10XaHOYHOr0 KOMMeKca 1 NOYKM MMEET TeHAEHLMIO K HapacTaHMIO B BO3PAaCTHOM nepuoae
23.1+2.1 - 34.6 £ 3.2 neT npu nocneaywLemMm yMeHbLLeHUn nnotwwaam k 63.9 £ 3.5 ropam. Hanbonbluee BnvsiHne
nona nposiBnsieTcs B GOpMUPOBaHUM NokasaTenen niowaan aHaToMMYeCckoro CE4EHNS U HalleyHO-JTIOXaHOYHOr O
KOMMeKca, BMSHUE Nofa CPpeaHen Cuilbl MPosiBNSeTcs B GOPMUPOBaHUM NOKa3aTenen BbICOTbl U LUMPUHbBI MOYKU.

KnioueBbie cnoBa: noyka, 4alle4yHO-JI0XaHO4YHbIN KOMIMIEKC, MOYeYHas Yallka.
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INDIVIDUAL AGE AND GENDER CHARACTERISTICS OF ORGANOMETRIC PARAMETERS OF KIDNEY
AND PYELOCALICEAL COMPLEX IN HUMAN OF MATURE AGE

Yevtushenko I. Y.

Abstract. Use of new diagnostic (ultrasound, CT and MRI) and treatment (extracorporeal lithotripsy, percuta-
neous needle biopsy, etc.) methods in modern urological clinic requires further study of structures pyelocaliceal
complex of human kidney.

Purpose of the study was to identify the morphometric characteristics of the kidneys and pyelocalyceal complex
distributed by gender. The material of this study were 175 human kidneys (88 kidneys of men and 87 kidneys of
women), which were studied by morphometry and statistical analysis. To evaluate the effect of gender on the vari-
ability of organometric parameters of kidney and PCC we performed ANOVA in a comparative perspective. Among
organometric signs of human’s kidney and pyelocaliceal complex we provided the most important: length, width,
square of anatomical cut. Parameters of variation statistics were used for quantitatively describing.

Length of kidney varies between 84,0-112 mm, its average value is 110,6 £ 11,2 mm. Width of kidney varies
between 34,0-80,0 mm, its average value is 58,8 + 7,7 mm. Square of kidney’s anatomical cut varies between 40,8-
97,2 cm?, its average value is 65,2 = 12,3 cm?. Height of pyelocalyceal complex varies between 22,0-63,0 mm, its
average value is 39,8 = 6,0 mm. Square of anatomical cut of pyelocalyceal complex varies between 11,4-57,3 cm?,
its average value is 26,4 + 6,6 cm>.

In current study of linear dimensions and square of anatomic cut the significant difference of average sizes
among men and women was found for the square of kidney’s anatomic cut (70.9 = 10.4 cm? in men and 59.5 +
11.3 cm?in women) and kidney’s width (62.3 + 6.4 mm in men and 55.3 = 7.0 mm in women). In other morphometric
parameters of kidneys significant difference according to sex were not revealed.
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As a result of ANOVA we revealed that gender has an impact on all analyzed organometric parameters of kid-
ney and PCC. Thus it was found that the biggest impact of gender is manifested in the formation of parameters of
square of kidney’s anatomical cut and pyelocaliceal complex. Gender effect of medium strength is manifested in
the formation of parameters of kidney’s height and width. In the formation of parameters of width and height of py-
elocaliceal complex influence of gender is virtually absent.

We conducted organometric analysis of linear dimensions (height, width and area of anatomic cut) of PCC vari-
ability in age aspect.

Height of PCC in different age groups varies between 55.6 = 4.7 mm to 66.9 + 9.4 mm. This parameter increases
with age, especially in 29-39 years, when height of PCC increases by 17-21%. In older age groups, the trend of in-
crease of PCC height retains with significantly higher values in the age group over 60 years. Similar trends occur in
subgroup dynamic of kidney’s height. Average heightis 110.1£11.2 mm, minimal value is 104.0 + 13.3 mmin 23.1 +
2.1 years, maximal value is 112.9 £ 11.3 mm in 53.7 £ 3.0 years. Average width of PCC is 39.8 £ 6.0 mm, minimal
value is 38.1 £ 9.1 mm in 23.1 + 2.1 years, maximal value is 41.0 £ 6.5 mm in 53.7 = 3.0 years.

Average value of anatomical kidney’s cut of different ages is 58.8 = 7.6 mm. There is trend of increasing of
kidney’s width from the younger age groups to 60 years, after which there is a decrease of kidney’s width and the
width of the kidney is less than in younger age groups (23.1 £ 2.1 years). Square of pyelocalyceal anatomical cut
is increases in 23.1 £ 2.1-34.6 + 3.2 years and decreases by 63.9 + 3.5 years to the initial level. Average square of
anatomical cut of PCC is 26.4 + 6.6 cm?, of kidney — 65.2 = 12.3 cm?.

Results of the study can be used in urological clinic during nephrourological operations (extracorporeal lithotrip-
sy, percutaneous puncture, etc.). Perspective direction is use of the data for the quantitative approach to the diag-
nosis of norm and pathology of kidney and pyelocaliceal complex when using ultrasound, CT and NMR diagnostic.

Keywords: kidney, pyelocaliceal complex, renal calyces.
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