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The work is done in accordance with the scientific 

tion number: 0104U002234.  
Currently available information about the struc-

ture of human kidneys reflects different aspects of 
their morphology at macro and micro structural level 
[1-4]. However, many important questions, devoted 
to anatomy of renal parenchyma and individual hu-
man renal pyramids, are still not completely reflected 
in scientific literature devoted to nephrology surgical 
practice [5-7]. An inferior extremity of a kidney is of 
particular interest in surgical nephrourology, as it re-
quires some surgical intervention most of all. This 
study aims to contribute on creation of anatomical ba-
sis for development of modern organ operations tech-

niques on kidney.  
The aim was to study the features of individual 

anatomical variability on renal pyramids sections of 
the kidney inferior extremity at mature people and at 
elderly. 

As a research material were used obtained with 
a macrotom topographical sections of 89 human 
kidneys inferior extremities, divided by age groups, 
in each of which we studied a number of renal pyr-
amids, their topography and morphometric charac-
teristics. 

In the inferior extremity, which renal excretory 
channel is represented by three excretory sectors, we 
identified some features of morphometric character-
istics of medullary substance pyramids, which are re-
flected in the table. 

Table  
The amount and morphometric characteristics of inferior extremity renal pyramids of a three-

sector kidney 
 

Pyramid 
 

N 
Base diameter (mm) Height (mm) Volume (mm  

 
average min max average min max average min max 

PR i 33 14,4 3,2 24,1 14,11 4 25 1710,32 17 5305,5 
PR ipl 31 16,78 6,0 36,5 15,86 6 37 2177,56 156 9685,0 
PR ips 8 9,66 5,1 14,7 10,83 5,1 18 674,79 48 2590,0 
PR ipm 32 10,62 4 24,6 10,36 5 24 630,4 39,6 1732,4 
PR ial 33 13,7 4,6 33,4 13,39 4,6 33,4 1360,45 39,4 4381,6 
PR ias 7 13,01 4,6 21,2 13,66 5 21,2 1066,59 150 2356,7 
PR iam 36 12,31 4,6 20,8 12,26 3 19,3 1179,52 101,4 4188 
onli 180 13,33 3,2 36,5 13,08 3 37 1357,44 17 9685,0 
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The above table shows that the smallest average 
base diameter of the pyramid is defined in the lower 
posterior median pyramid (PRips) and is 9,66 mm. 
The lower posterolateral pyramid (PRipl), located on 
the  same rear surface, holds the largest average value 
of the base diameter of 16.78 mm. The average diam-
eters of pyramids, lying on the front surface of an infe-
rior extremity of the kidney, differ little from each 
other, from 12.31 mm in the lower anteromedial pyra-
mid (PRiam) to 13.7 mm in the lower anterolateral pyr-
amid (PRial). Considering minimum and maximum 
values of the inferior extremity renal pyramids of a 
three-sector kidney, we noted the following. The min-
imum values of renal pyramids diameters, located on 
the front surface of the organ, are identical and average 
4.6 mm. The minimum values of the renal pyramids 
diameters belonging to the rear surface of the inferior 
extremity of kidneys are little distinguishable from 4.0 
mm in the lower posterior-medial pyramid (PRipm) to 
6.0 mm in the lower posterolateral pyramid (PRipl). 

The smallest minimum value diameter revealed 
by us in the lower renal pyramid (PRi) is 3,2 mm. 
Maximum diameters magnitudes of inferior extrem-
ity renal pyramids of the kidney differ more than 2.5 
times. Thus, the smallest maximum diameter we have 
defined in the lower posterior medial pyramid 
(PRips), it is 14.7 mm. At the same rear surface of the 
inferior extremity of the kidney is a pyramid with the 
largest maximum diameter (36.5 mm), it is the lower 
posterolateral pyramid (PRipl).  

Maximum values of the renal pyramids diame-
ters, lying on the front surface of the inferior extrem-
ity of the organ differ quite sharply from 20.8 mm in 
the lower anteromedial pyramid (PRiam) to 33.4 mm 
in the lower anterolateral pyramid (PRial) (Fig. 1). 

Assessing the height of inferior extremity renal 
pyramids of the kidney (Fig. 2), we noticed a rather 
equal average height of all the pyramids on both the 
front and the rear surfaces: from 10.36 mm in the 
lower posterior-medial pyramid (PRipm) to 15.86 
mm in the lower posterior-lateral pyramid (PRipl). 
Average height of renal pyramids, located on the front 
surface of the inferior extremity of the kidney, are 
even less distinguishable from 12.26 mm in the lower 
anteromedial pyramid (PRiam) to 13.66 mm in the 
lower antero-median renal pyramid (PRias). 

We consider it necessary to note that the three-
sector kidneys, unlike the two-and four-sector, the av-
erage height of the lower anterior-median renal pyra-
mids (PRias) and lower posterior-median pyramid 
(PRips) are sufficiently large (13.66 mm and 10.83 
mm respectively). 

 
         an average index;   

         a minimum figure; 

         a maximum figure; 
Fig. 1. Histograms: renal pyramids base diameters in the 
kidney inferior extremity, including three excretory sec-

tors 
 

 
         an average index;   

         a minimum figure; 

         a maximum figure; 
Fig. 2. Histograms of: renal pyramids heights figures of 
the kidney inferior extremity including three excretory 

sectors 
 

When studying the minimum height values of re-
nal pyramids we identified the smallest height in the 
lower anteromedial pyramid (PRiam) of 3.0 mm. The 
largest height of the minimum value we found in the 
lower posterolateral pyramid (PRipl) of 6,0 mm. It 
should be noted that the minimum heights of the front 
surface of pyramids of the kidney inferior extremity 
predominate over minimum renal pyramids heights of 
the inferior extremity rear surface of the organ. 

The maximum values of the renal pyramids 
heights on the front and rear surfaces of the inferior 
extremity of a three-sector kidney are relatively 
evenly distributed. The main difference we observed 
on the rear surface of the kidney studied part. As here 
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we have identified the least 18.0 mm in the lower pos-
terior median pyramid (PRips) and the highest 37.0 
mm in the lower posterolateral pyramid (PRipl) of the 
studied height parameter. The highest maximum 
height on the front surface we noted in the lower an-
teromedial pyramid (PRiam)  19.3 mm. 

The greatest interest in our opinion, represents 
characteristic of renal pyramids volumes of the infe-
rior extremity of a three-sector kidney (Fig. 3). The 
difference between the average volumes of renal pyr-
amids, arranged on the rear surface, achieves to three 
times. Thus, the average volumes of the lower poste-
rior-median pyramids (PRips) and lower posterior-
medial pyramids (PRipm) are the smallest (674.79 

surface of the inferior extremity of the kidney and is 
a pyramid with the highest volume it is the lower pos-

 

 
         an average index;   

         a minimum figure; 

         a maximum figure; 
Fig. 3. Volumes of renal pyramids of the inferior extrem-

ity of the kidneys, including three excretory sectors 
 

volumes of renal pyramids, lying on the front surface 
of the inferior extremity of the organ, are not sharply 

-

the lower anterolateral pyramid (PRial)). At the same 
time differences of minimum and maximum volumes 
of renal pyramids of the inferior extremity of a three-
sector kidney are sharply expressed. Thus, the small-
est minimum of the volume is defined by us in the 
lower renal pyramid (PRi)  
- in the lower posterolateral pyramid (PRipl)  156 

amid (PRias), its minimum volume achieves 150.0 

data, belongs to the lower posterolateral pyramid 
(PRipl)  
the v
lower posteromedial pyramid (PRipm). It must also 
be noted that the maximal values on the rear surface 
of renal pyramids volumes prevail over those on the 
front surface of the inferior extremity of the three-sec-
tor kidney.  

Conclusions. 1. Thus, it can be concluded that 
volumes of pyramids of a three-sector kidney ar-
ranged on the front surface of the inferior extremity 
of the kidney are larger than the volumes of pyramids 
arranged on the rear surface of the organ. 2. The vol-
ume of pyramids arranged on the front surface, differ 
little from each other, while the volumes of pyramids 
on the rear surface differ by more than three times. 3. 
The largest volume belongs to the lower posterol-
ateral pyramid (PRipl). The lower pyramid (PRi) has 
one of the largest volumes. 

Prospects of further research. The data ob-
tained in the study of individual anatomical features 
of renal pyramids of an inferior extremity of a kidney 
should be considered when performing anatomical 
organ-based operations. This, the further research 
will optimize approaches to surgical interventions on 
kidneys through individual planning of surgical inter-
ventions.
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MORPHOMETRIC CHARACTERISTICS OF 
INFERIOR EXTREMITY RENAL PYRAMIDS 
OF A HUMAN KIDNEY, CONSISTING OF 
THREE EXCRETORY SECTORS 
Abstract. On the topographical sections 89 human kid-
neys studied the morphological characteristics of the re-
nal pyramids of the lower end of the kidney. The data 
obtained can be used in operational nephrology for de-
veloping new methods of organ interventions on the 
kidney.  
Key words: kidney, kidney pyramid, individual ana-
tomical variability. 
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