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The work was done:



Relevance:
One of the prerequisites for the success of both open and laparoscopic kidney resection is the temporary cessation of 

blood perfusion through the vascular bed of this organ. However, during exsanguination and subsequent restoration of 

blood supply to the kidney, conditions are created for activation of ischemic and reperfusion mechanisms of damage to 

the preserved renal tissue, the realization of which can lead to disorders of the structure and/or function of the nephron. 

Therefore, the study of the kidneys under different types of ischemia is relevant.

Purpose:
To simulate the changes that will occur as a consequence of varying degrees of ischaemia, and to analyse the relationship 

between these changes and the method of stopping perfusion blood flow in the kidney.

Preparation for the 

experimental part of the 

research work
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Objectives of the research:

Simulate complete exsanguination of the kidney 

Analyse the dependence of these changes on the 

method of stopping renal blood flow 

To investigate the changes we have obtained by using 

the latest methods of renal circulation research in 

practice 
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Research methods 

Visual and morphological 

analysis of the ischaemic

kidney 

Macroscopic examination 

Analysis of the data obtained

Colouring with fluorescent 

colours

Use of ICG technology
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The workspace in which the 

Experimental part of this work was 

carried out



Quantitative distribution of material from the control and 

experimental groups

Name of 

experimental 

groups 

Control 

group

Applying a 

clip to the 

vascular 

pedicle

Applying a 

clamp to an 

artery

Applying a 

clip to the 

segmental 

artery

Number of 

objects:

5 10 10 10
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The vivarium of Dnipro State Medical 

University, where the experimental part was 

conducted
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Unbred sexually mature rats on which the 

experiment was conducted
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The process of preparing and conducting operations
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Applied clamp 
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Rat prepared to perform renal vascular 

clamping
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Condition of the kidney in a renal ischaemia simulation 

with a clamp on the renal vascular pedicle

The colour of the

kidney is dark,

The kidney is tense 

11



Condition of the kidney in a simulated renal ischaemia

model with a renal artery clamp 

Light coloured

kidney, after a 

while the buds are 

cold to the touch
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Condition of the kidney in a simulated renal ischaemia simulation 

by clamping the segmental artery

Part of the kidney light, part dark, demarcation line visible
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Condition of the kidney when the segmental 

renal artery is pinched 

The use of fluoricin Using an ICG camera
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The use of fluoricin to study the renal circulation

Complete staining of the kidney Partial staining of the kidney
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Study of the weight and size of the 

kidneys involved in the experiment 
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Macroscopic examination
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We have successfully modelled different degrees of renal ischaemia. This has been 

confirmed visually using the latest methods of intraoperative bloodstream imaging, 

with fluoriscine and using ICG technology. As a result of the experimental part of 

the work, we can say that there is a significant difference between the different 

ways of stopping the renal circulation.

1. When a clamp was placed on the vascular pedicle, the kidney was dark 

coloured, tense, which is due to the stoppage of both arterial and venous outflow. 

This may indicate that blood stagnation has occurred in the kidney due to blockage 

of the artery for blood flow and vein for blood flow.

2. When the artery was clamped, the colour of the kidney was grey, turgor was 

reduced and the kidney was cold to the touch after a few minutes. This may 

indicate complete exsanguination of the kidney due to blockage of blood supply 

and availability of outflow through the renal vein.

CONCLUSIONS:
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3. When a clamp was applied to the segmental artery, the colour of the 

kidney was heterogeneous, grey from the pole on which the clamp was 

applied and brown from the other pole, a clearly defined demarcation line 

was present. This could indicate partial exsanguination of the kidney. This 

is due to the fact that part of the kidney (the one that was dark red) had no 

blood flow and it remained in that part of the kidney; while the other part of 

the kidney had blood flow and blood flowed out of that part of the kidney.

4. When contrast agents were used, blood flow was visually confirmed to 

have stopped in the part of the kidney on which the clamp had been 

placed. We saw that the indocyanine green remained there rather than 

leaking out as in the other part of the kidney through the renal vessels.
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Our study proves that the choice of a particular renal vascular clamping 

technique also determines the condition of the kidney after reperfusion. 

On the basis of the data obtained in the course of our work, it is possible 

to determine, by more detailed study, which method of renal blood flow 

arrest will be the most organ-preserving and, therefore, the most effective 

one. The results of the study can be used in the simulation of various 

pathological conditions of the urinary system, and in the study of their 

correction by surgical interventions, with different degrees of renal 

ischaemia.

The data from our research can also be used in the rehabilitation of 

patients after renal surgery with a bloodstream interruption.

The morphofunctional state of the kidneys in the early period, and after 

reperfusion at 7 and 30 days will be further investigated, using 

morphological and immunohistological methods of investigation. 
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Thank you for your attention!!!
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Certificate of 

approbation for the 

publication of an 

article based on the 

materials of this 

work in the scientific 

journal "World"
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Publication in the scientific journal 

"Modern engineering and

innovative technologies"
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Publication in the Scientific Journal 

"Bulletin of Problems of Biology and 

Medicine"


