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Abstract. The most pressing problems facing modern pediatrics and nephrology are 

chronic kidney disease (CKD), which is associated with the early onset of disorders in patients in 

childhood, a constant increase in the frequency of chronic progressive kidney disease and the 

occurrence of chronic renal failure (CRF). Despite recent advances in nephrology, reducing the 

risk of problems associated with delayed formation of CRF and decreased kidney function remains 

a difficult task in the early detection and prevention of kidney diseases of various etiologies. 
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Relevance. Abnormalities in creatinine levels over a period of several months to several 

years are called chronic kidney disease (CKD). CKD is based on the degree of kidney damage 

calculated from a reduced glomerular filtration rate (GFR) (ie <60 ml/min per 1.7 m 2 ) for more 

than three months [1, 2]. 

Ultrasonography is a non-invasive and inexpensive method of examination with sufficient 

anatomical details necessary for the diagnosis of kidney diseases without irradiation or contrast of 

the patient, and, therefore, has replaced standard radiography in our country and abroad [3-5]. All 

these factors contribute to the early detection and prognosis of renal dysfunction necessary for 

making therapeutic decisions. 

In B-mode echography are studied the length of the kidney, thickness and echogenicity of 

the renal parenchyma; in addition, this mode makes it possible to detail the pyelocaliceal system 

[6]. This information helps to determine the extent of damage to the renal parenchyma and the 

possibility of its reversibility [7, 8], as well as to make a decision on whether to perform a kidney 

biopsy [9]. 

In interstitial fibrosis and glomerulosclerosis, due to fibrosis, the echogenicity of the 

parenchyma increases [10], and an increase in echogenicity can also occur with interstitial 

inflammation. There is a significant correlation between kidney length, parenchymal echogenicity, 

glomerular sclerosis or tubular atrophy [2]. 

Kidney morphology can be determined using a number of methods, including measurement 

of kidney length and volume, and renal cortical thickness. Renal function can also be assessed by 

kidney length and cortical thickness, and important clinical decisions can be made based on this. 

Therefore, dynamic echographic studies are carried out to detect the progression of renal failure 

or its recovery. Although renal parenchymal volume is a fairly accurate measurement in patients 

with end-stage renal disease, in healthy patients, measuring the longitudinal length of the kidney 

is sufficient. 

Therefore, ultrasound is an informative method for confirming renal failure and disease 

progression. 
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      Purpose of the study. Improving the diagnosis of chronic kidney disease (CKD) through 

the use of Doppler ultrasound. 

Material and research methods. Complex ultrasound examinations were carried out at 

the Republican Specialized Scientific and Practical Medical Center of Nephrology and Kidney 

Transplantation using Sonoscape S22 and Aplio 500 ultrasound diagnostic devices using a 3.5-5.0 

MHz convex sensor. The study was carried out on 35 patients, of which 19 (54.3%) were male and 

16 (48.7%) female. The mean, median and quartile range of speed indicators were calculated. 

Patients with acute kidney injury, a transplanted kidney, hemodialysis, chronic liver 

disease, and a solitary kidney were excluded from the study. 

Complex echography of the kidneys was performed using a standard Aplio 500 ultrasound 

device (Japan) in gray scale, color Doppler mapping (CDC) and pulsed wave Doppler modes using 

a convex sensor with a frequency of 3.5-5.0 MHz. The echogenicity of both liver and kidney 

parenchyma was assessed using low tissue harmonic imaging and speckle reduction to reduce 

intertissue offset. Gain and time gain compensation were manually adjusted. Volume and thickness 

were measured in a segment perpendicular to the estimated longitudinal axis of the kidney, 

according to longitudinal imaging. There was no need to hold the ultrasound transducer 

perpendicular to the skin, but the level of this cross-section was placed fairly close to the renal 

hilum while still clear of the pelvis. 

Research results. When distributing patients with CKD, were used the 2012 KDIGO 

criteria, with group 1 consisting of 15 (42.8%) patients with stage 1 CKD who were of active 

working age from 20 to 45 years (mean age 32.5±4. 5 years); 11 (31.5%) patients with stage 2 

CKD made up the 2nd group aged from 22 to 65 years (average age was 43.5±7.2) and 9 (25.7%) 

patients with 3 and Stage 4 CKD patients were included in group 3, the average age of which was 

46±11 years. 

The term <CKD> refers to progressive kidney damage that can worsen over time and is 

caused by structural or functional problems. Kidneys stop functioning as damage worsens, whether 

GFR declines or not. This is evidenced by histology, changes in markers of kidney damage, or 

variations in imaging tests. During the study, we studied the functional capacity of the kidneys in 

CKD using complex ultrasound methods and determining GFR using serum creatinine. 

The mean serum creatinine level in our study was 1.25 mg/dL for grade 0, 1.85 mg/dL for 

grade I, 2.5 mg/dL for grade II, 3.27 mg/dL for grade III and 5 .03 mg/dL for grade IV. 

The main ultrasound criteria in the gray scale mode were an uneven increase in the 

echogenicity of the renal parenchyma, with a decrease in the thickness of the renal parenchyma. 

As the pathological process progressed, a decrease in the anteroposterior size of the kidneys was 

determined, as well as unevenness and tuberosity of the contours, which meant fibrosis of the 

cortex. This study showed that the average thickness of the renal parenchyma was 8.3 mm. As 

echogenicity increased, a decrease in mean parenchymal thickness was observed. 

Changes in ultrasound parameters in the color Doppler mapping (CDC) mode with stage 1 

CKD were characterized by asymmetry of hemodynamic parameters, diffuse depletion of the 

intrarenal vascular pattern due to the reduction or absence of small branches of segmental arteries, 

turbulence of blood flow, location of rare, thinned and deformed vessels. It has been proven that 

in patients with CKD stage 2, compared with CKD stage 1, intrarenal hemodynamics were 

characterized by significantly more pronounced disturbances in the parameters of central 

circulation: blood flow turbulence, asymmetry of hemodynamic parameters, location of rare, 
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      thinned and deformed vessels, diffuse depletion of vascularization. In addition, a statistically 

significant difference was revealed between groups of stages 3-4 compared with stages 1-2 in 

terms of speed indicators, namely Vmax - 49.6 cm/s (Q=35.6; Q3=53 ,1, p<0.001), Vmin (12.5 

cm/s vs 15.2 cm/s, respectively, at p<0.001), TAMX (21.3 cm/s vs 25.5 cm/s, respectively, at 

p<0.001) at the level of the renal artery and Vmax - 22.1 cm/s (Q=17.4; Q3=23.5, p<0.001), Vmin 

(8.6 cm/s vs 10.4 cm /s, respectively, at p<0.001) and TAMX (11.2 cm/s vs 14.1 cm/s, respectively, 

at p=0.001) at the level of the arcuate artery. There was also an increase in resistance indicators 

(RI, PI) as the disease progressed at all levels of the renal vascular bed. In general, higher renal 

resistivity index values (>0.7) reflected more severe CKD stage. There were significantly 

significant differences between the groups when comparing renal RI at the level of the renal artery 

0.72 (Q1=0.7; Q3=0.73, p<0.001), at the level of the arcuate artery 0.69 (Q1=0.68; Q3 =0.71, 

p<0.001. 

Conclusions. Thus, the best echographic parameter that correlates with serum creatinine 

level is the echogenicity of the renal cortex and its gradation in comparison with the longitudinal 

length, parenchymal thickness and cortical thickness in patients with CKD, also Doppler 

ultrasound replaces x-ray angiography and the advantage of this method over other imaging 

modalities is that it provides real-time assessment of blood flow. 
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