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     Abstract: The purpose of the study was to identify the sources 

and options for the formation of human renal veins according to 

corrosion preparations. One hundred forty-two corrosion 

preparations of human venous vessels of the kidneys have been 

manufactured. Sources and variants of the formation of renal 

veins relative to the sagittal, frontal and horizontal planes have 

been studied in stereoprojection. It has been found that most often 

the main renal vein is formed from two venous vessels (57.8 % of 

the cases) or from three venous blood vessels (31.0 % of the cases) 

at p ≤ 0.05. When the main renal vein is formed from two venous 

vessels, in 32.4 % of the cases it occurs when the upper pole and 

lower pole venous vessels merge. The second most common case 

(25.4 % of the cases) is the formation of the main renal vein from 

the ventral and dorsal venous vessels. When the main renal vein is 

formed from three vessels, in 15.5 % of the cases it is formed from 

the upper, central and lower pole venous vessels, in 8.4 % of the 

cases – from the upper pole, lower pole and dorsal central venous 

vessels; and in 4.2 % of the cases – from the ventral, dorsal and 

lower pole venous vessels. The remaining options for the 

formation of the main renal vein represent less than 5.0 % of the 

cases. 

Index Terms: kidney, stereometry, veins. 

I. INTRODUCTION 

In the literature there are a lot of data on the formation of 

renal veins [1-4]. Until now, a large variety of options and 

forms of the renal vein formation has not allowed researchers 

to develop a unified point of view regarding the sources of its 

formation. As for the number of veins that are directly 

involved in the formation of the renal veins, according to the 

ultrasonographic studies of T.A. Kvyatkovskaya et al. [1], it 

is from 3 to 4, and sometimes even more veins.  M.P. Burykh 

[5] suggests that the main renal veins are formed by merging 

directly segmental (interlobar) veins. According to the 

author, together with the arteries of the same name, these 

veins form the vascular legs of the renal segments, which are 

accessible and convenient for dressing in the hilus area.   

K.K. Gubarev [3] calls the vessels that form the renal vein the 

primary venous inflows. According to the researcher, they 

are involved in the implementation of the venous outflow 

from the kidney and form the first, second, third, and fourth 
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type of the venous system of the human kidney. Based on the 

selective-decomposition analysis of corrosion preparations of 

the renal venous system, Azmi Mahmoud Ali Hussein [7] 

isolated the main renal vein; anterior and posterior renal 

veins; upper and lower pole veins (these were the inflows of 

the anterior renal vein); interlobar veins (segmental veins 

being the inflows of the upper pole and lower pole veins, as 

well as the posterior renal vein), and parapyramidal veins 

(being the inflows of the interlobar veins), i.e. the researcher 

identified the names of the levels of the renal venous system. 

 Yu.P. Kostilenko et al., [8] used the injection-corrosion 

methods to study the arterial and venous systems of the 

kidneys. According to the researchers, the veins of the 

adjacent kidney lobes merge with each other and form 

interlobar veins, which are directed through the renal 

columns in parallel with the same-name arteries. Interlobar 

veins in the area of the renal papillae exit the parenchyma and 

are directed to the renal sinus, where, merging together, they 

form the renal vein. Thus, analysis of literary sources shows 

that, until now, the authors have not had consensus about the 

sources of the formation of the renal veins, their number, 

there are no names of the venous vessels of the kidneys, 

which are directly involved in the formation of the renal vein, 

called inflows or 2nd order veins by various researchers [1], 

[3], [7], [9]. 

II. SCOPE OF THE RESEARCH 

The study was aimed at identifying the sources and options 

for the formation of human renal veins according to corrosion 

preparations.  

III. MATERIALS AND METHODS 

The material for the study was 142 kidney preparations of 

people aged 22 to 90 years who died from diseases not related 

to kidney disease. The corpse material was collected at the 

forensic bureau and in the prosectoria of the regional clinical 

hospital in Astrakhan. The methods of anatomical 

preparation, manufacture of corrosion preparations of the 

renal venous system using fast-hardening polymers such as 

Redont-3, Styracryl, and Protacril were used. Sources and 

variants of the formation of renal veins relative to the sagittal, 

frontal and horizontal planes were studied in 

stereoprojection.  The obtained digital material and data from 

instrumental research methods were processed using 

variation statistics methods using a workstation with an Intel 

Core2Duo T5250 1.5 GHz processor, RAM up to 2 GB on a 

Windows 7 platform. In the course of work, an Excel 

application package from Microsoft Office 2007 was used. 
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IV. RESULTS 

It has been revealed that most often in 57.8 % of the cases 

(82 corrosion preparations) the main renal vein is formed 

from two veins, and in 25.4 % of the cases (36 corrosion 

preparations), it is formed from the ventral and dorsal veins 

(Fig. 1).  

 

 
Fig. 1. Corrosion preparation of blood vessels of the 

kidney. (Men, 76). 1 – pelvis; 2 – ventral vessel; 3 – dorsal 

vessel of the renal vein; 4 – renal arteries. 

 

In 32.4 % of the cases (46 corrosion preparations), the 

renal vein is formed from the lower and upper pole veins 

(Fig. 2).  

 
Fig. 2. Corrosion preparation of blood vessels of the 

kidney. (Women, 39). 1 – upper pole vessel; 2 – lower pole 

vessel of the kidney vein 

In 44 corrosion preparations (31.0 % of the cases) the renal 

vein is formed from three vessels. Of these, in 15.5 % of the 

cases (22 corrosion preparations), the renal vein is formed 

from the upper pole, central and lower pole vessels. In 8.5 % 

of the cases (12 corrosion preparations), the renal vein is 

formed from the upper pole, lower pole and dorsal central 

venous vessels. In 4.2 % of the cases (6 corrosion 

preparations), the renal vein is formed from the ventral, 

dorsal and lower pole venous vessels.  

In 4.2 % of the cases, piercing venous vessels take part in 

the renal vein formation. At the same time, the renal vein is 

formed with the same frequency (1.2 % of the cases) in three 

options: the first option – from the ventral, dorsal, upper pole 

vein, and lower pole perforated vein; the second option – 

from the upper pole, central, lower pole veins, and dorsal 

perforated vein; the third option – it had a single trunk with 

perforated veins. Quite rarely, in 1.4 % of the cases (2 

corrosion preparations), the renal vein is formed from the 

ventral, dorsal and lower pole venous vessels. In 2.8 % of the 

cases (4 corrosion preparations), the renal vein is formed 

from the ventral upper pole, ventral lower pole and dorsal 

central perforated vein.  

The authors paid attention to the drugs, where in 25.4 % of 

the cases, the left renal vein was formed from two veins 

(ventral and dorsal) (Fig. 1). In addition, each of the veins 

was formed from interlobar veins, fan-like merged into one 

vein. The extrarenalized pelvis was located between the 

ventral and dorsal veins (Fig. 1).  

It has been noted above that the position and shape of the 

pelvis determine the topography of the hilum of the kidneys. 

Thus, with the extrarenal position of the pelvis, the renal 

veins covered it ventrally and dorsally. At the same time, the 

extraorgan position of the veins in the kidney hilum was more 

often observed. In 46 corrosion preparations (32.4 % of the 

cases), the upper pole and lower pole veins, coming out of the 

renal hilum, merged and formed the main trunk of the renal 

vein. At the same time, the upper pole vein was formed by 

merging of interlobar veins draining the upper pole and the 

central sections of the kidney (Fig. 2). The lower pole veins 

were formed from several interlobar veins draining the lower 

pole and the central sections of the kidney.  

It should be noted that the formation of the main renal vein 

from the upper pole and lower pole veins was different. In 

56.4 % of the cases, the upper pole and lower pole veins were 

formed at the merging of the ventral and dorsal interlobar 

veins (Fig. 2). In 28.7 % of the cases, the upper pole vein was 

formed from veins draining the upper pole and the posterior 

surface of the lower pole of the kidney, as well as from the 

lower pole vein draining the lower pole of the kidney. With 

this option, we can talk about a double system of venous 

drainage from the lower pole of the kidney. In 14.9 % of the 

cases, the upper pole vein drained the entire ventral surface of 

the kidney and the dorsal surface of the upper pole; the lower 

pole vein drained the remaining part of the dorsal surface of 

the kidney. In 31.0 % of the cases (44 corrosion preparations) 

the main renal vein was formed from three veins. At the same 

time, the renal vein was formed from three veins in several 

options. In the first option, the renal vein is formed from the 

upper pole, central and lower pole veins, which represented 

15.5 % of the cases. The upper pole vein was formed from 

veins draining the upper pole and partially the central part of 

the kidney, the central vein – from the veins draining the 

central part of the kidney, and the lower pole vein was 

coming from the lower pole of the kidney.  
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In 8.5 % of the cases (12 corrosion preparations), the renal 

vein was formed from the upper pole, lower pole and dorsal 

central veins. Moreover, the upper pole veins were directed 

ventrally from the pelvis, draining the upper pole and the 

central sections of the kidney. The lower pole veins were also 

located ventrally from the pelvis and were directed from the 

lower poles and central sections of the kidney. Dorsal central 

veins came behind the pelvis from the dorsal surface of the 

kidneys. 

In 7.0 % of the cases (10 corrosion preparations), the renal 

vein was formed from four veins (ventral superior vein, 

central vein, lower pole vein, and dorsal central vein). The 

ventral superior pole vein participated in the drainage of the 

upper pole and the central part of the kidney. The central vein 

drained the central part of the kidneys. The lower pole vein 

participated in the drainage of the lower pole of the kidney, 

and the dorsal central vein came behind the pelvis, draining 

the dorsal central section of the kidney. In 4.2 % of the cases 

(6 corrosion preparations), the renal vein was formed from 

the ventral, dorsal and lower pole veins. At the same time, the 

ventral vein drained the anterior-upper section of the kidney, 

the dorsal vein participated in the drainage of the 

posterior-upper section of the kidney, and the lower pole vein 

drained the lower pole of the kidney. In 2.8 % of the cases (4 

corrosion preparations), the renal vein was formed from the 

ventrally located upper polar, lower polar and dorsal central 

perforated veins. Upper pole vein came ventrally to the 

pelvis, draining the central section and the upper pole of the 

kidney. The lower pole vein was also located in front of the 

pelvis and participated in the drainage of the central part and 

lower pole of the kidney. Dorsal, central perforated veins 

came behind the pelvis from the dorsal surface of the kidneys. 

In 1.4 % of the cases (6 corrosion preparations), the renal vein 

was formed from the ventral, dorsal and upper polar veins. At 

the same time, the ventral and dorsal veins participated in the 

drainage of the anterior and posterior surface of the lower 

pole of the kidney, and the upper pole vein drained the upper 

pole.  

In 4.2 % of the cases (6 corrosion preparations), the renal 

vein had perforated vessels. At the same time, in 1.4 % of the 

cases (2 corrosion preparations), the renal vein was formed 

from the ventral, dorsal, upper pole and lower pole perforated 

veins. In 1.4 % of the cases (2 corrosion preparations), the 

renal vein was formed from the upper pole, central, lower 

pole and dorsal perforated veins. Moreover, the upper pole 

vein drained the upper pole and partly the central part of the 

kidney. The central vein drained the central part of the kidney 

and the lower pole vein drained its lower pole. The dorsal 

perforated vein came behind the pelvis, draining the 

posterior-central part of the kidney and fell into the renal 

vein. In 1.4 % of the cases (2 corrosion preparations), the 

renal vein had a long single trunk with many small perforated 

veins. 

V. DISCUSSION 

Stereoanatomical studies of the venous vessels of the 

kidneys on corrosion kidney preparations showed that in 91.6 

% of the cases the formation of the main renal vein occurred 

in accordance with the 9 main options identified.  

For the convenience of the study, depending on their 

location and topography in the organ hilum, the names of 

these vessels relative to the main arteries in accordance with 

the International Anatomical Nomenclature were defined: 

upper pole venous vessel, lower pole venous vessel, ventral 

venous vessel, dorsal venous vessel, central venous vessel, 

etc. It was also found that most often the main renal vein was 

formed from two veins (57.8 % of the cases) or from three 

veins (31.0 % of the cases) with p ≤ 0.05, which differed from 

the data of some authors. Thus, it has been found that when a 

renal vein is formed from two veins in 32.4 % of the cases, it 

occurs at the confluence of the upper pole and lower pole 

veins. The second most common case (25.4 % of the cases) is 

the formation of the renal vein from the ventral and dorsal 

veins, which differs from the data provided by T.A. 

Kvyatkovskaya et al., [1], which indicated a greater number 

of venous vessels that formed the main renal vein.  

According to the study, in the formation of the renal vein 

from three veins in 15.5 % of the cases it is formed from the 

upper pole, central and lower pole veins, in 8.4 % of the cases 

it is formed from the upper pole, lower pole and dorsal central 

veins; in 4.2 % of the cases, it is formed from the ventral, 

dorsal and lower pole veins.  

It should be noted that the remaining options of the 

formation of the renal vein were observed in less than 5 % of 

the cases: from the ventral (upper pole, lower pole) and dorsal 

central veins, which had occurred in 2.8 % of the cases; from 

the ventral, dorsal and superior pole veins, which had 

occurred in 1.4 % of the cases.  

Some researchers believe that the main renal vein results 

from the confluence of interlobar veins [5]. However, the 

authors found that the interlobar veins were the intraorgan 

(III) link of the venous bed of the kidney. It was also found 

that only a small part of these venous vessels were located in 

the renal sinus, and most – in the parenchyma of the organ. 

The data of the study partly correspond to the information 

provided by Giannoulia-Karadana et al., [10], which was 

obtained by digital angiography methods and indicated 

similar options of the formation of the renal vein but differed 

only in percentage.  

It should be noted that the authors of the article do not 

agree with the opinion of some other authors [3], [7] who call 

the vessels that form the main renal vein as the venous 

inflows and describe the presence of segmental renal veins. 

The authors’ studies on the corrosion preparations of the 

venous bed of the kidney did not allow to determine the 

segmental veins since the kidney does not have an isolated 

venous outflow in segments. 

VI. CONCLUSION 

Thus, it has been found that most often the main renal vein 

is formed from two venous vessels (57.8 % of the cases) or 

from three venous blood vessels (31.0 % of the cases) at p ≤ 

0.05. When the main renal vein is formed from two venous 

vessels in 32.4 % of the cases, it occurs when the upper pole 

and lower pole venous vessels merge. The second most 

common case (25.4 % of the cases) is the formation of the 

main renal vein from the ventral and dorsal venous vessels.  
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When the main renal vein is formed from three vessels, in 

15.5 % of the cases it is formed from the upper, central and 

lower pole venous vessels, in 8.4 % of the cases – from the 

upper pole, lower pole and dorsal central venous vessels; in 

4.2 % of the cases – from the ventral, dorsal and lower pole 

venous vessels. The remaining options for the formation of 

the main renal vein represent less than 5.0 % of the cases. 
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