DOI: 10.31393/bba30-2018-08

Biomedical and Biosocial Anthropology, Ne30, Pages 56-61

ISSN 1861-031X elSSN 2616-6208

BIOMEDICAL AND BIOSOCIAL ANTHROPOLOGY

Official Journal of the International Academy
of Integrative Anthropology

journal homepage: http://bba-journal.com

BIOMEDICALARD BIOSOCIAL

Somatotypological features of topographic kidney anatomy of
patients without any kidney and urinary tract diseases

Monastyrskyi V.M., Pivtorak V.I.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

ARTICLE INFO
Received: 4 December, 2017
Accepted: 23 January, 2018

UDC: 616.061:616-073.8:611.611.9
CORRESPONDING AUTHOR

e-mail: pivtorakv@gmail.com
Pivtorak V. I.

The conducted analysis of modern literature shows that most of the established
normative parameters of the placement of kidneys in healthy people have not been
sufficiently studied, with researchers practically do not take into account the constitutional
features of the organism. The purpose of the study was to determine the topographic
anatomical position of the kidneys in the frontal, sagittal and horizontal planes on the
basis of MRI in patients of different somatotypes without any kidney and urinary tract
diseases. Complex examination of 65 patients of the first and second mature age of
different somatotypes, which did not have kidney and urinary tract diseases, was
performed. To determine the somatotype, we used the mathematical scheme for
B.Heath andJ. Carter (1990), with the definition of the endomorphic, mesomorphic and
ectomorphic components of the somatotype. The renal topography was conducted on
aPhilips Intera- 1. 5T magnetic resonance imaging (standard magnetic resonance protocol
included scanning in sagittal, frontal, andaxial projections to obtain T1weighted imaging).
The angles of inclination were measured in the frontal, sagital and horizontal planes to
measure spatial position of the kidneys. The statistical analysis of the obtained results
was carriedoutusing the "STATISTICA 5.5" program, using parametric and non-parametric
methods for evaluating the obtained results. It was established that the angle of
inclination of the kidney on the right side in the frontal and sagittal planes was greater in
1.23-1.41 times than in men and in women of representatives of all somatotypes. The
angle between the axis and the line drawn through the middle of the vertebral bodies
did not statistically significantly change, depending on the somatotype, sex and on the
side of the study in a horizontal plane. The angles of inclination of the kidney axis are
defined in three planes: the frontal, horizontal, and sagittal in the patients, with the
kidney axis directed downwards outward and forward. Representatives of all
somatotypes differed statistically significantly the angles of inclination of the left axis
from the right kidneys in the frontal and sagittal planes.
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Introduction

Determining of a kidney topography is important for
diagnostic manipulations (kidney biopsy) and surgical
interventions on kidneys, urinary tract and renal vessels [16].
The control of the size of kidneys and their comparison may
be one of the main criterion for the detection of kidney
damage. Increased kidney size is a major symptom of
pyelonephritis and renal ischemia [17].

In the ultrasound scan of the kidney in the sagittal plane,
a bright, even contour of elliptical shape can be clearly seen,
when scanned in the frontal plane - a bean-shaped form,
formed by an intense echo, reflected from its outer surface,
corresponding to the fibrous capsule of the kidney [18].

However, the longitudinal kidney axis is not always perfectly
reflected in an ultrasound study [8].

Scientists have established the dependence of the size
of the kidney (height, width and thickness) on the body
mass index [7]. The integral index, which correlates with
body mass index and renal function, is the volume of the
kidney [4]. Characteristically, the volume of kidneys from
the inhabitants of the highlands was significantly lower than
that of the inhabitants of the lowlands [22].

On the basis of mathematical models of linear sizes of
both kidneys, a method is proposed for the determination of
prognostic normal individual ultrasonic linear sizes of kidneys
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of the inhabitants of the central region of Ukraine in
adolescence [9].

The high diagnostic significance of magnetic resonance
imaging (MRI) contributesto its widespread use in diagnosing
most nephrology and urological diseases [2, 28]. The use
of MRI in kidney disease requires a comparison with
parameters of size and position of kidneys in practically
healthy persons [5].

0.V. Novichechinand T.O. Kwiatkowska [23] conducted
an MRI study of the kidneys of 32 healthy people, aged 27 -
70 years, and noted smaller dimensions of length, width,
thickness, size and size of kidneys in the elderly compared
with those in the first and second mature years.

As a result of the analysis of the interconnections of the
sonographic sizes of the kidneys with the anthropometric
and somatometric indices of healthy urban youth and girls
of Podillia, various informative regimes of the standard
individual sizes of the kidneys were constructed [10-14].
Dependence on somatotype of areas of longitudinal and
transverse section of the kidneys and their sinuses in the
almost healthy population of Podillia juvenile age was
revealed [15]. The regression models of renal sonographic
parameters are also presented, depending on the specific
sizes of the body of healthy women in the mesomorphic
somatotype [3]. Statistically significant differences in length,
width and thickness of the kidneys were established,
depending on the renal somatotype of the first and second
mature patients who had no kidney and urinary tract diseases
[21]. On the basis of the study of correlations of kidney
parameters with weight, length, body surface area and age,
it was concluded that the body structure (somatotype) is the
main determinant for the mass of kidneys and the size of the
renal glomeruli [24]. The degree of rotation of the kidney in
subjects of various somatotypes to date not defined [27].

The conducted analysis of modern literature shows that
most of the established normative parameters of the
placement of kidneys in healthy people have not been
sufficiently studied, with researchers practically do not take
into account the constitutional features of the organism.

The purposeof the study was to determine the topographic
anatomical position of the kidneys in the frontal, sagittal and
horizontal planes on the basis of MRI in patients of different
somatotypes without kidney and urinary tract diseases.

Materials and methods

The complex examination of 65 patients of the first and
second mature age was carried out on the basis of
Khmelnytsky regional and city hospitals, the medical center
"Ultra Diagnostics”, which gave voluntary written informational
consent to the planning of clinical examination and treatment.
Patients did not have kidney and urinary tract diseases or
other chronic diseases that could cause complications from
the organs of the urinary system.

The sample of patients was randomized, randomly selected
patients without a defeat of the urinary system, which was
computed-tomographic examination of the lumbar region.

Patients were diagnosed with non-alcoholic fatty liver
disease, chronic pancreatitis, tumors of the stomach, diseases
of the cardiovascular system.

Immediately before the study, all patients measured
arterial pressure, pulse rate, clarified whether or not
premeditated drugs have been taken affecting the renal blood
circulation (antispasmodics, antinypertensive, sedative, etc.).

To determine the somatotype, we used a mathematical
scheme for B.Heath and J.Carter (1990), with the definition
of the endomorphic, mesomorphic and ectomorphic
components of the somatotype, which measured the height
(cm), body weight (kg), shoulder grip in the stressed state
(cm), the coat of the leg (cm), the diameter of the distal
epiphysis of the shoulder (cm), the diameter of the distal hip
epiphysis (cm), and the thickness of the skin-fat folds under
the shoulder on the back (mm), on the shoulder (mm), on
the side (mm) on the legs (mm).

The renal topography was conducted on a Philips Intera-
1.5T magnetic resonance imaging (standard magnetic
resonance protocol included scanning in sagittal, frontal, and
axial projections to obtain T1 weighted imaging). In the T2-
weighted image, the contours of the kidney and renal sinus
were not clear enough.

To measure spatial position of the kidneys, the angles of
inclinationwere measuredin the frontal, sagittaland horizontal
planes. In the frontal plane, the angle between the median
line taken through the middle of the vertebrae, and the axis
of the kidney, carried through the poles (Fig. 1), was
measured.

The angle between the axis of the kidney in the sagittal
plane, was measured through the poles and the vertical
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of the patient's left and right kidney inclination in
the frontal projection of the kidney.
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Fig. 2. The angle of inclination of the patient's left kidney in the
sagittal projection of the kidney: the angle in the sagittal plane is
23.80.
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Fig. 8. The angles of initi theft and right kidneys of
the patient K. in the horizontal projection of the kidney.

line (Fig. 2).

To evaluate the angle of rotation in the horizontal plane
on the axial slice, the kidney axis was carried from the outer
edge and through the middle of the kidney gate, respectively,
determining the angle between the axis and the line drawn
through the middle of the vertebral bodies (Fig. 3).

Statistical analysis of the obtained results was carried out
using the STATISTICA 5.5 program from Statsoft license
number AXXR910A374605FA) using parametric and non-
parametric methods for estimating the obtained results.

Results

On the basis of the analysis of computer tomograms of
patients of the first and second mature age who did not
have diseases of the kidneys and urinary tract, the angles of
placement of the axes of the kidneys in three coordinate

planes, depending on the somatotype, were determined.
Thus, in patients with ectomorphic somatotype, a statistically
significant difference between the angle of inclination of
the left kidney and the angle of the right kidney in the
frontal and sagittal planes was found in both men and
women (Table 1). The angle of the right kidney in the
frontal plane was greater in 1.25-1.23 times, and in the
sagittal plane at 1.25 - 1.24 times in men and women
respectively. In a horizontal plane, the angle between the
axis and the line drawn through the middle of the vertebral
bodies did not statistically significantly change, depending
on the gender and the side of the study.

In patients with mesomorphic somatotype, there was
also a statistically significant difference between the angle
of the left kidney compared with the angle of the right
kidney in the frontal and sagittal planes in both men and
women (Table 2). The angle of the right kidney in the
frontal plane was greater in 1.32-1.31 times, and in the
sagittal plane in 1.30-1.31 times in men and women
respectively. In a horizontal plane, the angle between the
axis and the line drawn through the middle of the vertebral
bodies was not statistically significantly different from those
of the ectomorphic and endomorphic somatotypes.

Patients with endomorphic somatotype as well as

Table 1. Parameters of the kidney topography of ectomorphic
somatotype patients who did not have kidney and urinary tract
diseases, accordingto MRI (Mo ).

Right kidney Left kidney
Angle of the W o W
kidney (°) _ oman n oman
Man (=141 220) | (=14) | (n=20)
Inthe frontal | 56 645 g+ | 28.3:2.9% | 22.8+2.5* | 23.12.8*
plane
nthe sagital | 59 9136+ | 30.1+3.4 | 23.9+3.5+ | 24.2+2.6*
plane
nihe howomal | az.axs.1 | 43.5:5.2 | 44.225.2 | 448245

Note: * - statistically significant differences (p<0.05) according
to the Mana-Whitney criterion between the respective indices in
comparison with the indicators of the inclining angle of the kidney
fromthe opposite side.

Table 2. Parameters of the kidney topography of mesomorphic
somatotype patients who did not have kidney and urinary tract
diseases, accordingto MRI (Mtc).

Right kidney Left kidney
Angle of the W W
kidney (") - oman = oman
Man (=9) | (_yqy [ Man(m=9)| "4y
inthe frontal | 54 6+3.9+ | 30.8:3.6* | 23.8+3.4* | 23.5:3.8*
plane
nthe sagital | 31 5438 | 32.2+3.6* [ 24.1:3.8* | 245+3.3*
plane
'"thepr‘;r;zoma' 44.9+4.5 | 45.1%4.8 | 45.2¢5.7 | 45.1:4.0

Note: * - statistically significant differences (p<0.05) according
to the Mana-Whitney criterion between the respective indices in
comparison with the indicators of the inclining angle of the kidney
from the opposite side.
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Table 3. Parameters of the kidney topography of endomorphic
somatotype patients without any kidney and urinary tract diseases,
accordingto MRI (M*c).

Right kidney Left kidney
Angle of the W W
kidney (u) - oman _ oman
Man (n=4) (n=7) Man (n=4) (=7)
Inthe frontal | 54 6442+ | 33.5+3.8 | 24.6:4.0* | 24.2+4.0¢
plane
Inthe sagittal | o4 g3 3+ | 32 9+3.5% | 25.3£3.5* | 25.8+3.8*
plane
in theprl‘a‘;]r:"”ta' 45.8+3.8 | 45.9:3.7 | 45.5:5.6 | 45.7+3.5

Note: * - statistically significant differences (p<0.05) according
to the Mana-Whitney criterion between the respective indices in
comparison with the indicators of the inclining angle of the kidney
fromthe opposite side.

representatives of ectomorphic and mesomorphic somatotypes
showed a statistically significant difference between the angle
of the left kidney compared with the angle of the right kidney
in the frontal and sagittal planes in both men and women
(Table 3). The angle of the right kidney in the frontal plane
was greater in 1.41-1.38 times, and in the sagittal plane at
1.25-1.28 times in men and women, respectively. The angle
between the axis and the line drawn through the middle of
the vertebral bodies was not statistically significantly different
fromthose of the ectomorphic and mesomorphic somatotypes
in the horizontal plane.

Discussion

A significant number of publications in current literature
deal with issues of sexual and age-related changes in kidney
size, most of which were obtained in the study of autopsy
material of practically healthy people [6]. It is known that the
kidney is characterized by a pronounced individual variability
[1]. The authors prove the existence of interrelationships
between the size, volume of the kidney and the component
composition of the human body in adulthood. Statistically
significant biliary differences in the size characteristics of the
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COMATOTUNONOTIIYHI OCOBJIMBOCTI TONOrPA®IYHOI AHATOMII HUPKU MALIEHTIB, KI HE MAJU

3AXBOPIOBAHb HUPOK TA CEYOBUX LUISAXIB

lNposenerHnii aHania cy4acHoi niTeparypu CBiaYNTb, O BiNIbLUICTb BCTAHOBIEHUX HOPMATUBHUX MapameTpiB PO3MILLEHHS HUPOK Yy
340POBUX JIIOLAEV BUBYEHI HEAOCTATHbO, MPU LIbOMY AOCTIAHUKU TPAKTUHHO HE BPax0BYOTb KOHCTUTYLIIOHA/IbHI OCOO/IMBOCTI OpraHiamy.
Mera gocnigxeHHs - Ha ocHoBi MPT Bu3HaynTu TornorpagpoaHaTroMidHe MOJIOKEHHS HUPKU Yy BPOHTAa/IbHIV, caritasabHii Ta
rOPU3OHTA/IbHIVE MIOLMHAX Y NaLiEHTIB PIBHUX COMATOTUIIB, SKIi HE MaJsin 3aXBOPIOBAHb HUPOK Ta Ce4oBuX LWsxiB. [poBeaeHo
KoMri/ieKkcHe o0bCcTexeHHs1 65 nauieHTiB nepLuoro 1a Apyroro 3pisioro BiKy Pi3HUX COMAaTOTUIMIB, SIKi HE Ma/lu 3aXBOPIOBaHb HUPOK Ta
ceq4oBuX LLIAXIB. [s BUSHAYEHHS COMAToTUIMY MU 3aCTOCOBYBA/IM MaremMaTuyHy cxemy 3a B.Heath i J.Carter (1990), 3 Bu3Ha4eHHsIM
EHAOMOPGHOIro, ME30MOP@OHOIrO i EKTOMOPGHOIrO KOMIOHEHTIB comaroTumny. JocnifXeHHs Tornorpa@ii HUpKu npoBaamniv Ha MarHiTHo-
pe3oHaHcHoMy-Tomorpagi Philips Intera-1,5T (cTaHgapTHWI MPOTOKO MarHiTHOrO PE30HaHCY BKJ/IlO4aB B cebe ckaHyBaHHS B
caritasibHIv, GPOHTaNbHIV Ta akciabHivi MPoeKuisix 3 OTpuMaHHAM T1 3BaxeHux 3006paxeHb). [11s1 XxapakTepucTuku rnpocTopoBOro
1O/IOKEHHST HUPOK Y POHTA/IbHIN, CariTaabHIU | rOPU30HTIbHIV MIOLWMHAX Oyin BUMIPSHI KyTy Haxuay. CTaTuCTUYHWI aHasni3
oOTPUMAaHUX Pe3yabTaTiB rnpoBeseHa 3 3acrtocyBaHHaM rporpamu "STATISTICA 5.5" 3 BukopuctaHHsIM rnapameTpuyHux i
HernapameTpPUYHNX METOAIB OLIHKM OTPUMAHMUX Pe3y/ibTaTiB. BCTaHOBIEHO, O KYT Haxuay HUPKU 3 paBoro 60Ky y ppOHTa/IbHIV Ta
caritanbHivi naowmHax 6ys 6inbLunii y 1,23-1,41 pasu siK y 4on0BIKiB, TaK i y XiHOK MPEeACTaBHYIKIB yCiX COMaTOTUIMIB. Y rOpU30HTasIbHIV
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MJIOLMHI KYT MiX BICCIO | JIIHIEIO, MPOBEAEHOI0 Yepe3 CepeamnHy Tisl XpebuiB CTaTUCTUYHO 3HaYYLLE HE 3MIHIOBaBCSl B 3a/1€XHOCTI Bif
comaroTuny, cTati 1a Bi CTOPOHU AOCIAXEHHS. BU3Ha4YeHi KyTu Haxusly OCI HUPKU Y TPbOX MJIOLLUMHEX: PPOHTA/IbHIV, FrOPUI3OHTa/IbHIN
Ta caritasbHivi y nayieHTIB, rnpuv LbOMY BiCb HUPKU CrIPSIMOBAaHa BHU3 HA30BHI | BNepes. Y npeacTaBHuKIB yCix COMaTOTUIMIB CTATUCTUYHO
3HaqyLye BIPISHAINCA KyTU Haxwily OCeu JiBOI Bifl MpaBoi HUPOK Yy POHTA/IbHIVE | cariTasbHIvi ry1omnHax.

Knio4oBi cnoBa: Hupku, coMaToTunu, MarHiTHO-PE30HaHCHa TOMOrpagisi, rnoIOKEeHHsT HUPOK.

Moracteipcknii B. H., [Tustopak B. U.

COMATOTUNONOMMYECKUE OCOBEHHOCTU TOMOFPA®UYECKOM AHATOMUU MOYKU NALMEHTOB, HE
MMEBLUUX 3ABONNEBAHMA MOYEK M MOYEBLIX NYTEN

lpoBeneHHbINI aHaIN3 COBPEMEHHO JIMTeparypbl CBUAETE/IbCTBYET, YTO OOMLLUMHCTBO YCTaHOB/IEHHbIX HOPMAaTUBHBIX MapameTpoB
pasmelLLeHns No4eK y 340PO0BbIX JIIOAEV n3y4YeHbl HeAOCTaTOYHO, PU 3TOM UCCAe[0BaTeNn NPaKkTUYeCKn HE YYUTbIBaIN
KOHCTUTYLMOHA/IbHbIE 0COOEHHOCTU opraHn3ma. Llenb nceneqoanus - Ha ocHose MPT onpeaenuteb TororpagdoaHaToMm4eckom
M10/IOKEHUS MOYKN B PPOHTASIbHOM, CarnTTa/IbHOM U FOPU30HTA/IbHOM MI0CKOCTSIX Y MNaUNEeHTOB PAas/indHbIX COMATOTUIMOB, KOTOPbIE
He umesnn 3aboneBaHuii No4ek u mMo4eBbix nyTen. lposeneHo KomriaekcHoe obcnenoBaHne 65 nauneHToB rnepBoro U BTOpPoro
3pesi0ro Bo3pacra pas/inyHbiX COMaToTUIMOB, KOTOPbIE HE UMEN 3a00I€BaHNI MOYEeK U MOYEBbLIX nyTev. [aa onpeneneHus
comaroTuna Mol MPUMEHSIIIN MaTemaTudeckyto cxemy ¢ B.Heath n J.Carter (1990), ¢ onpegeneHmnem sH40MOpPGOHOro, Me3oMoppHoro
Y SKTOMOPEPHOro KOMIMOHEHTOB coMmaroTuna. ViccnenoBaHue Tonorpagum rnovku rnpoBOANIN Ha MarHUTHO-PE30HaHCHOM ToMorpage
Philips Intera-1,5T (cTraHAapTHbIV [POTOKOJI MarHUTHOIMO Pe30HaHCca BKJIoYasl B Ce0s1 CKaHUPOBaHNe B CarnTTallbHOM, QPOHTa/IbHOM
Y aKenasibHOU Mpoekumnsix ¢ nonydyeHnem T1 B3BeLIEeHHbIX N300paxeHnii). [ xapakTepucTUKy rnpoCTPaHCTBEHHOrO MOOXEHUS
104eK BO (PPOHTasIbHOU, CarnTTalbHOM 1 rOPM30HTa/IbHOM 1J10CKOCTSIX Obl/IN UBMEPEHbLI YI/lbl HAKI0Ha. CTaTuCTUYeCKuil aHaim3
MOJIYHEHHbIX PEIYJIbTATOB MPOBEAEH C rpuMeHeHnemM rporpammbl "STATISTICA 5.5" ¢ ncrnosnb30BaHnemM napameTpu4eckmx v
HenapameTpu4eckmux MeToL0B OLEHKN 0J1y4EeHHbIX Pe3y/IbTaToB. YCTaHOB/IEHO, YTO yroJl HaKJ0Ha MOYKu C rpaBovi CTOPOHbLI B
nepeaHes v caruTTaabHOM J0CKOCTAX bbi1 60sbwe B 1,23-1,41 pasa kak y MYyX4uH, Tak U Yy XEHLUNH MPeaCcTaBnUTeNer Bcex
coMaroTunoB. B ropy30HTasrbHOVI MI0OCKOCTH Yros MEeXAy OCbi v JIMHUEN, MPOBEAEHHOV Yepesd cepeanHy Tes Mo3BOHKOB,
CTaTUCTUHECKN 3HAYUMO HE U3MEHSIJICSI B 3aBUCUMOCTH OT COMAtoTuna, noJa n OT CTOPOHbI uccnenoBanus. OnpeneneHsl yrisl
HaKJ/10Ha OCv [104KN B TPEX M/I0CKOCTSIX: POHTA/IbHOM, FOPUSOHTA/IbHOM U CarnTTalbHOU Y NaLmeHTOB, Py 9TOM OCb MOYKU Harpas/ieHa
BHU3 HapPyXy v Briepes. Y npeacraButesieri BCeX COMaTOTUMOB CTaTUCTUYECKU 3HAYUMOE OT/INYAIUCH Yrilbl HAKJIOHA OCEV /1eBOM
OT rpaBovi No4eK BO POHTANIbHOM U CarnTTasibHOM M/10CKOCTSIX.

KnioueBble cnoBa: r1oyku, cCoMatoTUrbl, MarHUTHO-PE30HaHCHasi TOMOrpagus, rnoaoXeHne rnovex.
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