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Abstract
In modern onco-urology one of the most pressing problem remains the issue of 
the relationship between development and progression of chronic kidney dis-
ease in patients with renal cell carcinoma (RCC). Chronic kidney disease (CKD) 
is a graded and independent risk factor for substantial comorbidity and death. 
The objective was to investigate the pathomorphological features of intact by 
neoplastic process renal parenchyma in patients with RCC. The study enrolled 
24 adult cases of RCC treated with nephrectomy. For the pathomorphological 
study, the sample of intact by neoplastic process parenchyma of the removed 
kidney was cut and fixed in 10% of the formaldehyde buffered solution. Sec-
tions of paraffin blocks were stained with hematoxylin eosin according to the 
standard technique. In addition, the pathomorphological changes of the intact 
by neoplastic process renal parenchyma were evaluated, as well as the presence 
of urinary syndrome, the level of creatinine, and the glomerular filtration rate 
(GFR) using the Cockroft – Golta formula. In a result of the pathomorphological 
analysis of the intact renal parenchyma of the surgically removed kidney, we 
observed that the renal tubules have a single layer epithelium. Epithelial cells 
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Introduction 

In modern onco-urology one of the most press-
ing problem remains the issue of the relationship 
between development and progression of chronic 
kidney disease in patients with renal cell carcinoma 
(RCC). Chronic kidney disease (CKD) is a  graded 
and independent risk factor for substantial comor-
bidity and death [1,2,8]. CKD and cancer are con-
nected in a number of ways in both directions: cancer 
can cause CKD either directly or indirectly through 
the adverse effects of therapies; CKD may, conversely, 
be a risk factor for cancer; and both may be associ-
ated because they share common risk factors, often 
toxins [4, 5, 6].

Early detection and timely treatment of RCC on 
the one hand significantly improves the cancer-spe-
cific survival of this group of patients, but the influ-
ence of the neoplastic process on the unaffected part 
of the kidney, the development of various pathomor-
phological changes, the progression of chronic kid-
ney disease in this contingent of patients to date re-
mains unexplained and at some point is a debatable 
issue [3,7].

Objective: to investigate the pathomorphological 
features of intact by neoplastic process renal paren-
chyma in patients with RCC.

Material and methods 
of the study 
The study enrolled 24 adult cases of RCC treated with 
nephrectomy. For the pathomorphological study, the 
sample of intact by neoplastic process parenchyma of 
the removed kidney was cut and fixed in 10% of the 
formaldehyde buffered solution. Sections of paraffin 
blocks were stained with hematoxylin eosin accord-
ing to the standard technique.

In all cases the local spread of the tumor accord-
ing to the TNM system was classified as T3. There 
were no cases with regional lymph nodes or distant 
metastases (N0 M0). The grades of the RCC’s were 
distributed as follows: 11 (45,8%) – G1, 8 (33,4%) – 
G2, 5 (20,8%) – G3.

In addition, the pathomorphological changes of 
the intact by neoplastic process renal parenchyma 
were evaluated, as well as the presence of urinary 
syndrome, the level of creatinine, and the glomeru-
lar filtration rate (GFR) using the Cockroft – Golta 
formula.
The assessment of the urinary syndrome, creatinine 
levels, and GFR were determined both before and af-
ter 1 month after surgical treatment.

are cubic or cylindrical, with one clear, bright core. In the Shumlansky – Bow-
man’s capsules there is shrinkage and decrease in the size of glomeruli. Thick-
ened membranes of tubules and glomeruli due to hyalinosis. In conclusion, 
the presence of RCC contributes to the development of perifocal inflammatory 
changes in the intact by neoplastic process renal parenchyma, which in turn 
leads to a  disturbance of protein and carbohydrate metabolism in the ultra-
structure of the organ.

Table 1.
Distribution of patients by the stage of chronic renal failure according to the NKF-KDOQI*

Stage CRF the number of patients (n – 24)
1 st. GFR ≥ 90 ml./min./1,73 m2 0 (0%)
2 st. GFR 60 – 89 ml./min./1,73 m2 17 (70, 8%)
3 st. GFR 30 – 59 ml./min./1,73 m2 5 (20, 8%)
4 st. GFR 15 – 29 ml./min./1,73 m2 2 (8, 4%)
5 st. GFR < 15 ml./min./1,73 m2 0 (0%)

* National Kidney Foundation – Kidney Disease Outcomes Quality Initiative
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Results and discussion        
In a result of the pathomorphological analysis of the 
intact renal parenchyma of the surgically removed 
kidney, we observed that the renal tubules have a sin-
gle layer epithelium. Epithelial cells are cubic or cy-
lindrical, with one clear, bright core. Enlargement of 
the distal and proximal tubules, although sometimes 
tubules are noticeably narrowed. In the lumen of the 
proximal tubules, protein «cylinders» are visible – 
a sign of a of the protein metabolism disruption.

In the parenchyma there are significant hemor-
rhages – erythrocytes are located between the tubules 
and in the lumen of the glomeruli (Fig. 1).

At histological examination of the cortical substance 
of the kidney, the growth of the connective tissue, re-
placement of its vorticular tubules has been detected. 
The walls of the vessels are thickened, pronounced 
hyalinosis of the arterial walls, which leads to a distur-
bance of the blood supply to the organ. In the vessels 
– a stasis of red blood cells. Between the proximal and 
the distal tubules, hemorrhages are noticeable. Blos-
soms are wrinkled, filled with red blood cells.

Proximal tubules are atrophied. The cells lose the 
apical part, often the nucleus. Saved kernels – dimin-
ished in size and hyperchromic. Granular cylinders 
are well visible in the lumen of the tubules. (Fig. 2)

Fig. 1. 
In the parenchyma there are signif-
icant hemorrhages – erythrocytes 
are located between the tubules 
and in the lumen of the glomeruli. 
Hematoxylin – eosin. Magnifica-
tion x 400

Fig. 2. 
Granular cylinders in the lumen of 
the tubules. Hematoxylin-eosin. 
Magnification x 100
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Fig. 3. 
Cystic expansion of the tubules. 
Hematoxylin-eosin. Magnification 
x 400

Fig. 4. 
In the stroma of the body notice-
able focal lymphocytic infiltration. 
Hematoxylin-eosin. Magnification 
x 400

Parenchyma has pathological changes – appear-
ance of connective tissue and fibrous changes; in-
tervertebral edema. Absence of a clear division into 
cortical and cerebral matter. Near the blood vessels, 
focal lymphocytic infiltration is observed. The walls 
of the vessels and arteries are thickened, hyalineized.

In the Shumlansky – Bowman’s capsules there is 
shrinkage and decrease in the size of glomeruli. 

Thickened membranes of tubules and glomeruli due 
to hyalinosis. They look bright pink. Epithelial cells are 
light, large, with signs of hydrothermal dystrophy. Also 
visible cystic expansion of the tubules. (Fig. 3)

The histological structure of the organ is not clear due 
to swelling of the parenchyma and tubules. The mar-
gins of Shumlansky – Bowman’s capsules are blurred, 
not clear. Individual glomeruli in the capsule fill almost 
the entire space, cells are enlarged in size, light, the 
boundaries between them are not followed, with signs 
of edema. Enlargement of the proximal tubules is nar-
rowed. In the lumen of capsules visible protein beans.

Direct and convoluted tubules have epithelium, 
enlarged in size. Enlarged tubules are narrowed, al-
most absent. In the lumen of the distal tubules, grainy 
cylinders are visible.
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In the kidneys, there are signs of increased blood 
flow to the blood vessels. Notable hemorrhages – red 
blood cells are unevenly located in the parenchyma. 
The walls of vessels are noticeably thickened. In addi-
tion, in the stroma of the body noticeable focal lym-
phocytic infiltration.

Conclusions 
In all patients with the RCC, before the initial treat-
ment, there were signs of urinary syndrome, howev-
er, the GFR did not exceed 90 ml/min.

The presence of RCC contributes to the develop-
ment of perifocal inflammatory changes in the intact 
by neoplastic process renal parenchyma, which in 
turn leads to a disturbance of protein and carbohy-
drate metabolism in the ultrastructure of the organ.

The level of progression of pathomorphological 
changes in the intact by the neoplastic process renal 
part depends on the localization of the tumor.
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