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rengl pyramids, _ClaSSIﬁ' ABSTRACT. Background. New endoscopic methods of surgical treatment of kidney diseas-
cation of pyramids, es still cause complications and require further deepening and generalization of knowledge
morphometric character-  about the peculiarities of the topographic and anatomical structure of the human kidney.
istics. Methods. 150 human kidneys were taken from patients of both sexes at mature and elderly age

died after accidents or diseases not associated with the pathology of urinary system. Next indi-
cators of renal pyramids were examined: diameter of the base of renal pyramid, the diameter
of the renal papilla, height of renal pyramids, and volume of renal pyramids. Standard meth-
ods of anatomical study were used: preparation, macroscopy, morphometry of native kidneys,
morphometry of renal pyramids in upper end based on plane-parallel topographical anatomical
sections of kidney, comparative digital morphometry based on digital calibrated plane-parallel
topographical anatomical sections of the upper end of the kidney, statistical processing and
mathematical analysis of the data. Results. It was measured 634 pyramids in the upper end of
150 kidneys. There were found from 3 to 8 renal pyramids in the upper end of each kidney, an
average of 4.22+0.15. All pyramids were structurally divided into two groups: 1) single (soli-
tary), which independently form the renal papilla and drain into a minor renal calyces; 2)
group (fusion), a compound of two or more single renal pyramids or large renal pyramids that
looked separated, since the renal papilla. Number of single renal pyramids was from 3 to 8, on
average (4.0+0.54). Number of group renal pyramids was from 0 to 4, an average (2.0 £ 0,65).
Constant superior medial pyramid (pys) - the largest significantly more than any other pyra-
mids for all measured parameters (diameter of the base, the diameter of the renal papilla,
height and volume of the pyramid). Commonly found superior lateral pyramid (p;) — has less
than the previous in diameter of the base, the diameter of the renal papilla and height, but
more in height. Superior anterior pyramid (pas) and superior posterior pyramid (p,s) — com-
monly found, all parameters less than the previous two pyramids, average values of parame-
ters differ slightly. Anterior superior lateral pyramid (pjs,) and posterior superior lateral pyra-
mid (pysp) - rare pyramids, all parameters less than the previous two pyramids, average values
of the parameters differ slightly. Anterior superior medial pyramid (p,,s,) and posterior superi-
or medial pyramid (pysp) - rare pyramids, all parameters less than the previous two pyramids,
the average values of the parameters differ slightly. Conclusion. It is perspective to study the
topography of the upper end of the human renal pyramids on the basis of the proposed classi-
Haoiii . fication, based on their location in relation to the renal sector and parallels. Also, the classifi-
aoitiwna: 21.08.2016 : o .
N cation of the pyramids, tied to small renal cups can also be used for other parts of the kidney.
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dynenko B.I'., Bnopnuenko B.IO. Tonorpado-mopdomerpryeckne XapaKTepucTHKH NHPAMH/L BEPXHEro KOHLA N04-
KH 4eJI0BEKa 3peJIoro H MoKHJI0ro Bo3pacra.

Pedepar. boumn uzydens! 150 modek jrofeil 3pesioro U MoXXUIOro Bopacta o6oux 1momnos. [t onpeneneHus Tonorpaduu
ObliIa MPUMEHEHA CHUCTeMa TONOrpadUuecKux KOOPIMHAT, aJanTHPOBAHHAS JUIS OLEHKM CEKTOPHOW KOOPIMHATHOH TOIO-
rpaduy OYEUHbIX MUPAMUJ] B JIOKAJIBHONH CHCTEME KOOP/MHAT MOYKH 4esoBeKa. bbula rmpeuioxkeHa ciemyromas Kiaccudu-
Kalysl IOYEYHbIX MUPaMHUJ] BEPXHET0 KOHIA ITOYKHU: BEPXHSs MEIMAlIbHAsI, BEPXHSS JIaTepaIbHasi, BEPXHASA IEePeiHss, BEpX-
HIsL 3aJHSSL, TIEPE/IHASA BEPXHAA MeIalIbHasl, IIePEeIHSsl BEPXHsA JaTepalibHasl, 3aIHss BEPXH:s MeAnalIbHas, 3a/IHss BEPXHAA
narepaibHas nupamuza. [IpenoxenHas KiaccuUKaIys MOYSUHbIX TMPaMUL MOXKET OBITh HCIIONB30BAHA KaK IS U3y4EHHs
MPOCTPAHCTBEHHOI'0 PACIOIOKEHHUsI TTOYEYHBIX MUPAaMM, TaK M JUIS UCCIENOBaHUS MOP(POMETPUYECKHX IapaMeTpoB OT-
JIETIbHBIX ITHPaMHUI.

KiroueBble c/10Ba: OUKH, II0YEUHbIE TUPAMU/IBI, KIACCH(UKALMSA MUPAMUJL, MOP(HOMETPUUECKHUE XaPAKTEPHCTUKH.
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Introduction

Last years clinical practice widely implement
new methods of investigation of urological patients
like angiography, infusion urography, scan, ultra-
sound, CT and MRI, which made it possible to ob-
jectify the indications for nephron-sparing surgery
such as nephrotomy and partial nephrectomy [1-6].
On the other hand, new methods of surgical treat-
ment of kidney diseases which are carried out with
the endoscopic instruments still cause complications,
which also requires further deepening and generali-
zation of knowledge about the peculiarities of the
topographo-anatomical structure of human kidney
[7-10].

Objective

The aim of the study was determination of the
characteristics of the individual anatomy and topog-
raphy of the upper end of the renal pyramids in the
topographic coordinates system.

Materials and Methods

Morphological material for the study were 150
human kidney mature and elderly of both sex. All
cases were associated with death from accidents or
diseases not associated with the pathology of the
urinary system.

The following morphometric characteristics of
the renal pyramids on a range of one- and two-
dimensional parameters were investigated: height of
renal pyramids (h,,), the diameter of the base of the
renal pyramids (D,,), the diameter of the renal papil-
la (d), the volume of renal pyramids (vy,).

To achieve the goal and the decision of tasks on
the basis of the research we have shown improve-
ment methods developed an original technique to-
pometry according kidney spatial computer models
that allows to study the position and size of internal
renal anatomical structures in the system of topo-
graphic coordinates. To determine the topography of
the renal pyramids of the upper end in the horizontal
plane was used geo-topographic coordinate system
by MP Burykh [7,8].

Results and discussion

In the upper end of the human kidney were
found ftom 3 to 8 pyramids, which open to the supe-
rior, anterior superior and posterior superior small
renal calyx, which allowed to classify the kidney
pyramids of the upper end depending on their loca-
tion and the confluence of the small renal calyx
(MUF).

In the superior renal calyx open: 1) the superior
medial pyramid (pys); 2) the superior lateral pyramid
(pis); 3) the superior anterior pyramid (p,s); 4) the
superior posterior pyramid (pps).

In the anterior superior renal calyx open: 1) the
anterior superior medial pyramid (pys.); 2) the ante-
rior superior lateral pyramid (pis,)-

In the posterior superior renal calyx open: 1)
the posterior superior medial pyramid (ppsp); 2) the
posterior superior lateral pyramid (pisp) (Figure 1).

The upper medial pyramid (p,,;) was present in
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98.0%; in 42.17% cases this pyramid is merged with
Pas (53.22%) or p,s (46.78%). The diameter of its
base (Dpms) varied in the range 10,3-28,4 mm, aver-
age 17,8+0,77 mm. The diameter of the renal pyra-
mid papilla (d,ms) varied in the range 1.5-7.5 mm,
average 3,77+0,18 mm. The height of the pyramid
(hpms) varied in the range 6,8-16,8 mm, average
11,2840,54 mm. The volume of the pyramid (Vpms)
varied in the range 0,319-2,469 mm?’, average
1,23340,123 mm’.

Superior lateral pyramid (p;;) was present in
70.0%; in 39.42% cases this pyramid is merged with
Pas (41.47%) or pys (58.53%). The diameter of its
base (Dys) varied in the range 8,3-25,5 mm, average
16,85+0,82 mm. The diameter of the renal pyramid
papilla (dys) varied in the range 1,8-6,8 mm, average
3,75+0,18 mm. The height of the pyramid (h,s) var-
ied in the range 7,3-19,1 mm, average 11,47+0,57
mm. The volume of the pyramid (v,s) varied in the
range 0,237-2,271 mm3, average 1,148+0,056 mm?.

Superior anterior pyramid (p,s) was present in
62.66%; in 71.27% cases this pyramid merged: with
Pms in 49.25%, with pis in 25.37% and with p,s in
25.37%. The diameter of its base (D) varied in the
range 7,4-24,6 mm, average 15,57+0,778 mm. The
diameter of the renal pyramid papilla (d,,s) varied in
the range 2,1-6,3 mm, average 3,63 + 0,18 mm. The
height of the pyramid (h,,s) varied in the range 7,7-
17,7 mm, average 10,96+0,54 mm. The volume of
the pyramid (vy,s) varied in the range 0,213-2,515
mm’ , average 0,971%0,077 mm’.

Superior posterior pyramid (p,s) was present in
68.66%; in 67.96% cases this pyramid merged: with
Pms 10 41.42%, with pis in 34.29% and with p,s in
24.29%. The diameter of its base (D,,) varied in the
range 7,6-24,7 mm, average 15,58+0,7 mm. The
diameter of the renal pyramid papilla (d,,s) varied in
the range 1,5-6,3 mm, average 3,52+0,17 mm. The
height of the pyramid (h,,s) varied in the range 6,2-
18,2 mm, average 10,95+0,53 mm. The volume of
the pyramid (v,,s) varied in the range 0,215-2,268
mm’ , average 0,937+0,091 mm’.

Anterior superior medial pyramid (pns.) was
present in 18.0%; in 18.51% cases this pyramid
merged with pi,. The diameter of its base (Dpmsa)
varied in the range 8,3-16,2 mm, average
13,14+0,78 mm. The diameter of the renal pyramid
papilla (dpmsa) varied in the range 2,1-5,5 mm, aver-
age 3,15+0,15 mm. The height of the pyramid (hyms.)
varied in the range 6,4-13,8 mm, average
10,1740,49 mm. The volume of the pyramid (Vymsa)
varied in the range 0,194-0,994 mm?’, average
0,622+0,025 mm’.

Anterior superior lateral pyramid (pis,) was pre-
sent in 43.33%; in 7.69% cases this pyramid merged
with pms. The diameter of its base (Djs) varied in
the range 8,7-24,3 mm, average 13,69+0,58 mm.
The diameter of the renal pyramid papilla (d;s) var-
ied in the range 2,2-6,3 mm, average 3,37+0,16 mm.
The height of the pyramid (h,s,) varied in the range
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6,7-19,1 mm, average 10,89+0,48 mm. The volume
of the pyramid (v,s,) varied in the range 0,222-1,707

mm?® , average 0,719+0,143 mm’.

12
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Fig. 1. The three-dimensional computer anatomical model of the renal pyramids and calico-pelvic complex according to
the images of serial sections of isolated kriofixed left kidney, front view. Calico-pelvic complex is injected. Male, 38 years old. 1
— superior anterior pyramid (pas), 2 — superior medial pyramid (pms), 3 — superior lateral pyramid (p;s), 4 — superior posterior pyr-
amid (pps), 5 — group pyramid, consisting of the anterior superior medial and anterior superior lateral pyramids (Pmsa + Pisa), 6 —
posterior superior lateral pyramid (pisp), 7 — anterior superior medial (portal) pyramid (ppmsa), 8 — posterior superior medial (portal)
pyramid (ppmsp), 9 — group pyramid, consisting of the anterior inferior medial (portal) and the posterior inferior medial (portal)
pyramids (Ppmia + Ppmip), 10 — group pyramid, consisting of the anterior inferior lateral and posterior inferior lateral pyramids (pya +
pip), 11 — inferior posterior pyramid (py), 12 — inferior medial pyramid (pm), 13 — inferior anterior pyramid (pai).

Posterior superior medial pyramid (pms) Was
present in 16.66%; in 44% cases this pyramid
merged with pi,. The diameter of its base (Dpmsp)
varied in the rang 10,0-17,1 mm, average
13,66+0,75 mm. The diameter of the renal pyramid
papilla (dpmsp) varied in the range 2,0-5,3 mm, aver-
age 3,3+0,17 mm. The height of the pyramid (hpmsp)
varied in the range 6,2-13,3 mm, average
10,1340,49 mm. The volume of the pyramid (Vymsp)
varied in the range 0,201-0,951 mm?’, average
0,646+0,089 mm’.

Posterior superior lateral pyramid (pi,) was
present in 46.0%; in 15.94% cases, this pyramid
merged with ppg,. The diameter of its base (Dyigp)
varied in the range 7,9-26,3 mm, average
13,99+1,02 mm. The diameter of the renal pyramid
papilla (dyisp) varied in the range 1,5-6,3 mm, aver-
age 3,33+0,15 mm. The height of the pyramid (h,s,)
varied in the range 7,2-16,8 mm, average
10,65+0,58 mm. The volume of the pyramid (vpisp)
varied in the range 0,219-1,999 mm®, with an aver-
age 0,750+0,014 mm”.

Conclusion

Based on the study of anatomical material we
proposed a classification of the upper end of the kid-
ney of the pyramids, which implies the presence of 8
pyramids: superior medial, superior lateral, superior

anterior, superior posterior, anterior superior medial,
anterior superior lateral, superior posterior medial
and superior posterior lateral.

According to the results of the macroscopic
study we have identified two main forms of renal
pyramids: single (solitary) and group (drain). Single
pyramid form independently renal papilla and open
into the renal calyx. Group are fused at the papilla
single pyramid, or pyramid, which, due to splitting
seem separate.

Constant superior medial pyramid p,s - the
largest, significantly more than any other pyramid in
all measured parameters (base diameter, the diame-
ter of the renal papilla, height and volume of the
pyramid). A common superior lateral pyramid p; -
less than the previous base on the diameter, the di-
ameter of the renal papilla and height, but more in
height. Superior anterior pyramid p,s and superior
posterior pyramid p,s - common in all parameters is
less than the previous two, on the average values of
the parameters differ slightly. Anterior superior lat-
eral pyramid pys, and posterior superior lateral pyra-
mid p, - rare pyramid, on all parameters is less than
the previous two, on the average values of the pa-
rameters differ slightly. Anterior superior medial
pyramid pns, and posterior superior medial pyramid
Pmsp - rare pyramid, on all parameters is less than the
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previous two, on the average values of the parame-
ters differ slightly.

We believe a promising study the topography
of the upper end of human renal pyramids on the
basis of the proposed classification based on their

location in relation to the renal sector and parallels.
Also, the classification of the pyramids, tied to small
renal cups can also be used for other parts of the
kidney.
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dynenxo B.I'., Bnosiuenko B.}O. Tonorpago-MmoppoMeTpryHi XapaKkTepucTHKH NMipaMiX BepXHbOI0
KiHII HUPKY JIIOAWHY 3PijIoro Ta MoxXujioro BiKy.

Pedepat. [ns BuBuenHs: MopdomeTpii i pOCTOPOBOro pO3TAlIYBaHHS MipaMiJi HUPKH JIIOAWHH CTaHIApT-
HUMH METOIAMHU aHATOMIYHOI'O JOCIiPKEHHS Oyiu BHBUCHI 150 HUPOK JIFOMIEH 3pijoro Ta MOXUIOro BiKy 000X
crareid. J{ns Bu3HaueHHs Tomorpadii Oyna 3acrocoBaHa cucTeMa TonorpadiyHuX KOOpJHMHAT, afanToBaHa JJIs
OLIIHKU CEKTOPHOI KOOpAWHATHOI Tonorpadii HUpKOBHUX MipaMiJ] B JIOKaJbHIH CHCTEMI KOOPIMHAT HUPKH JIFO/IU-
nu. byna 3anpornonoBaHa HacTymHa KiacuQikailis HIPKOBUX MipaMil BEpXHBOTO KiHII HUPKH: BEPXHS Meliallb-
Ha, BEpXHS JaTepasbHa, BEpXHs HEpeIHs, BEpXHs 3a/Hs, TIEPEIHs] BEpXHs MeialibHa, epeIHs BEpXHs JlaTepa-
JIbHA, 3aJIHSI BEpXHS MeJiajibHa, 3a/(HsI BEpPXHS JiaTepalibHa mipaMija. 3anpornoHoBaHa Kiacudikaiis HUPKOBHX
mipamig Moxxe OyTH BUKOPHCTaHa sIK [l BUBYEHHS IIPOCTOPOBOTO PO3TALITYBAHHSI HUPKOBUX IMipaMif, Tak 1 A
JIOCITI/PKEHHST MOp(OMETPUYHUX MapaMeTpiB OKPEMHX MipaMifl, a TAKOX Il BUPOOJICHHS HalOLIbII pallioHa b-
HOI TAKTUKH X1pyprivHOro JiKyBaHHS MPH IUIaHYBaHHI OpraHo30epiradnx orneparii Ha HUPIII.

Karou4ogi ciioBa: HUpKM, HUPKOBI Tipami iy, Kinacugikaris mpamia, MoppoMeTpUUIHI XapaKTEePUCTHUKH.
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