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changes in the renal graft in the post-transplant period using ultrasound 

diagnostic methods. The paper presents data on 53 patients (31 men and 
22 women) who underwent kidney transplantation, who underwent 

ultrasound examination on the first day after surgery and 3 months later. 
Ultrasound diagnostics was performed using Mindray Consona N9 (ZST, 

Zone Sonography Platform). The graft volume, parenchyma thickness, 

resistance index (IR) of the renal artery and renal vein patency were taken 
into account. The study allowed us to evaluate changes in graft volumes, 

parenchyma thickness, as well as renal artery resistance and venous blood 
flow, which made it possible to identify the dynamics of recovery and predict 

possible complications. 
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RELEVANCE 

Today, kidney transplantation remains the only 

radical method of treating patients with terminal stage 
chronic renal failure [1,4,7,13,20]. This procedure 

ensures the highest survival rate and significantly 
improves the quality of life of recipients. Over 95 

thousand kidney transplant operations are performed 
worldwide annually, which emphasizes their importance 

in modern medicine [2,6,11,16,17]. However, studies 

show that the risk of death in the early postoperative 
period in such patients significantly exceeds the same 

indicator in people on hemodialysis [1, 9,10,15,19]. 
Despite progress in transplantology and 

immunology, the incidence of complications, including 

irreversible transplant rejection, remains high. The 
introduction of innovative approaches based on the 

latest scientific advances allows us to minimize the risks 
of developing such pathologies [3,9,12,14,19]. 

The standard surgical technique is heterotopic 
kidney transplantation into the iliac region from the 

contralateral side (right kidney on the left, left kidney 

on the right) [5, 8]. Ultrasound examination (US), which 
combines grayscale mode, color and spectral Doppler 

mapping, plays an important role in the diagnosis and 
monitoring of the transplant condition. This method is 

recognized as one of the most informative and 

accessible in clinical practice [3,5,11,17]. 
Knowledge of reference parameters of ultrasound 

diagnostics of renal transplant in the early postoperative 

period contributes to the timely detection of 

pathological changes in the transplanted organ and 

allows determining the optimal tactics of patient 
management without excessive diagnostic burden. This, 

in turn, contributes to improving the quality of life of 
patients and reducing the duration of their 

hospitalization [1,4,8,15]. 
The use of two-dimensional ultrasound scanning 

for the assessment of renal transplants began in the 

1970s, and the introduction of Doppler technologies 
subsequently consolidated ultrasound as the method of 

choice in everyday clinical practice. Ultrasound is a non-
invasive, accessible and safe method devoid of 

nephrotoxic effect, which makes it a valuable tool for 

diagnosis and dynamic monitoring of the transplant in 
the early stages of the postoperative period [ 

5,16,17,19,20]. 
The method allows recording the initial parameters 

of the transplant for further monitoring [ 6,9,18,19] and 
plays a key role in the diagnosis of early postoperative 

complications. In addition to the possibility of identifying 

vascular disorders such as stenosis or thrombosis, 
ultrasound is also used to perform puncture biopsy of 

the transplant and to drain fluid formations [2,3,13,17]. 
This work highlights the basic principles and approaches 

to ultrasound assessment of the condition of the renal 

transplant. 
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PURPOSE OF THE STUDY 
 To study ultrasound parameters of the kidney 

transplant condition in the postoperative period, identify 

characteristic changes, and evaluate the effectiveness 
of ultrasound diagnostics in the early post-transplant 

period. 
MATERIALS AND METHODS 

 The study of morphometric and functional 

parameters of the renal transplant was based on the 
analysis of archival data, including 53 protocols and 

ultrasound images of the renal transplant, performed in 
31 men and 22 women. Diagnostic studies were carried 

out on the first day after transplantation, as well as 3 

months after surgery in the period 2020-2025 in the 
Samarkand Regional Multidisciplinary Medical Center. 

Surgical interventions (kidney transplantation) were 
performed at the Department of Angiosurgery and 

Transplantation. Ultrasound diagnostics of the 

transplanted kidney was performed using the Mindray 
Consona N9 ultrasound scanner (ZST, Zone Sonography 

Platform). 
The methodological basis of the study was prospective 

and empirical methods. The analysis included patients 

with a favorable postoperative prognosis. 
RESULTS AND DISCUSSION 

 The demographic characteristics of the studied 
cohort of renal allograft recipients, including parameters 

of gender and age structure, are systematized in Table 

1. 

Table 1. Distribution of patients with kidney transplant by gender and age 

Age 
Number of patients 
(n/%) 

Floor 

female (n/%) male (n/%) 

The first period of mature age ( 19-35 ) 

0 years) 
9 /1 7 , 0% 3 /5 ,7 6 / 11.3 

The second period of mature age (35-60) 2 8 / 52 , 8% 11 / 20 , 7 1 7 / 3 2, 1 

Old age (60-75) 1 6/ 30.2% 8 / 1 5, 1 8 /1 5 , 1 

Total 53 /100 22 / 41 , 5 31 / 58.5 

 

 The cohort analysis showed that the study group was dominated by patients in the age category of 35–60 years 

(second period of maturity) — 28 cases (52.8%), with gender distribution: 11 women (39.3%) and 17 men (60.7%). 
Statistically significant predominance of this age group (p < 0.05) was confirmed in comparison with the cohorts of the 

elderly (60–75 years) and young (19–35 years). 
Among men, 11.3% (n = 6) corresponded to the first period of maturity (19–35 years), while in old age (60–75 years) 

there were an equal number of women and men - 8 cases each (15.1%). 
 Clinically significant ultrasound morphometric parameters of the renal graft, including graft volume (V) and 

parenchyma thickness (H), were analyzed dynamically: on the first day after transplantation (P/T) and after 3 months 

P/T (Table 2). The obtained data correlated with a favorable clinical and laboratory profile, indicating the absence of 
complications in the post-transplant period. 

Table 2. Morphometric indices of ultrasound examination of renal transplant in patients of different age and gender 
groups in the early post-transplant period 

Age 

Ultrasound (1st day P/T) Ultrasound (3 months P/T) 

men women men women 

V (cm 
3 ) 

H 
(cm) 

V (cm 
3 ) 

H 
(cm) 

V (cm 
3 ) 

H 
(cm) 

V (cm 
3 ) 

H 
(cm) 

The first period of mature age (21-35 years) 195.5 1.71 217 1.6 224 1.77 228 1.6 

The second period of mature age (35-60 years) 202.5 1.8 190 1.85 229 1.86 215 1.88 

Old age (60-75 years) 175 1.6 160 1.8 208 1.71 196 1.83 

 

 In patients with pathological shifts in the analysis of laboratory data results, in particular, the levels of creatinine, 
urea and leukocyte intoxication index indicators served as a criterion for dynamic ultrasound monitoring during the 

following days of rehabilitation. 
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 In men in the first period of mature age (11.3%), the increase in the median graft volume three months after 
transplantation was 28.5 cm³, and the increase in parenchyma thickness was 0.06 cm. In women aged 21–35 years 

(5.7%), the increase in graft volume over the specified period was 11 cm³, while the parenchyma thickness remained 

unchanged. 
 In men of the second period of mature age (32.1%), the median morphometric parameters demonstrated an 

increase in transplant volume by 26.5 cm³ and parenchyma thickness by 0.06 cm. In women of the same age group 
(20.7%), the transplant volume increased by 30 cm³ and the parenchyma thickness by 0.03 cm. 

 In elderly men (15.1%), the increase in transplant volume was 33 cm³, and in parenchyma thickness was 0.11 

cm. In women of the same age category (15.1%), the transplant volume increased by 36 cm³, and the change in 
parenchyma thickness was minimal and amounted to 0.03 cm. 

 Hemodynamic parameters, including renal artery resistance index (IR) and renal vein blood flow velocity (ml/s), 
were assessed both on the first day after transplantation and three months later in the post-transplant period. The 

results are presented in Table 3. 

 
Table 3. Hemodynamic parameters of ultrasound examination of the renal transplant in patients of different age and 

gender groups in the post-transplant period 

Age 

Ultrasound (1st day P/T) Ultrasound (3 months P/T) 

men women men women 

PA (IR) PV (ml/s) 
PA 
(IR) PV (ml/s) 

PA 
(IR) PV (ml/s) 

PA 
(IR) PV (ml/s) 

The first period of mature age (21-

35 years) 
0.69 19.65 0.7 14 0.71 18.1 0.75 12.9 

The second period of mature age 

(35-60 years) 
0.74 13.69 0, 72 15.1 0.7 18.05 0.75 20.3 

Old age (60-75 years) 0.66 16.7 0.77 13.25 0.7 14.96 0.77 16.55 

 

 The color Doppler mapping (CDM) method was used for a comprehensive assessment of the uniformity of 
vascularization and the degree of contrasting of the renal transplant vessels, including the main and arcuate arteries 

and veins, as well as for verification of their anatomical patency [9]. The presence of a clearly differentiated vascular 

pattern from the main renal artery to the arcuate branches indicates the physiological structure of the organ and the 
absence of ischemic damage [6]. Limitation of vascularization, manifested by a reduction in the vascular pattern at the 

level of peripheral branches, is associated with complications such as acute tubulointerstitial fibrosis or chronic 
nephropathy of the transplant [4]. An example of an ultrasound examination of a renal transplant in grayscale mode, 

as well as using color and spectral Dopplerography is shown in Figure 1 

Figure 1: (a) Normal transplanted kidney on gray scale ultrasound showing good contrast between the cortex and 
medulla. Mild dilation of the collecting system and pigtail catheter (arrow) are noted. (b) Normal renal artery and vein 
of the transplant on color Doppler examination. (c) Homogeneous blood flow throughout the parenchyma of the 
transplanted kidney on color Doppler ultrasound. Interlobar, arcuate, and cortical vessel branches are visualized. (d) 
Normal spectral Doppler trace of the renal vein. (e) Normal spectral Doppler trace of the intrarenal artery: steep systolic 
rise and high diastolic flow. Resistance index is normal (RI = 0.71). (f) Normal spectral Doppler trace of the renal artery. 
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Patient K.R. born in 1961 first day of p/t 

 

 
 
In men of the first mature age group (21–35 years), in 

all cases (100%, 6 people), the perfusion of the renal 

transplant parenchyma was assessed as “good”. In the 
group of men of the second mature age group (35–60 

years), “good” perfusion was noted in 88% (15 people), 
the indicator corresponded to the “satisfactory” level in 

6% (1 person), and a decrease in perfusion was 

detected in another 6% (1 person). In men of the 
elderly age group (60–75 years), in all cases (100%, 8 

people), the parenchyma perfusion was classified as 
“satisfactory”. 

 As for women, in the age category of 21–35 

years, in all observations (100%, 3 people), graft 
perfusion was assessed as “good”. Among women of 

the second mature age (35–60 years), 81.8% (9 
people) had “good” perfusion, and 18.2% (2 people) 

had “satisfactory” perfusion. In the group of elderly 
women (60–75 years), 50% (4 people) had “good” 

perfusion, 37.5% (3 people) had “satisfactory” 

perfusion, and 12.5% (1 person) had “reduced” 
perfusion. 

 
CONCLUSION 

Based on the results of the study, which included a 

comprehensive analysis of the data, the following key 

points were established: 
o The age factor plays an important role in the 

dynamics of restoration of the transplanted kidney. The 
largest proportion of patients were people of the second 

period of mature age (35-60 years) - 52.8%, which 

indicates a high frequency of transplantation in this age 
category. 

o Morphometric analysis showed that the graft 
volume and parenchyma thickness increased during the 

first 3 months after surgery. The maximum increase in 

volumetric indicators was observed in elderly patients. 
o Hemodynamic parameters (renal artery 

resistance index and renal vein blood flow velocity) 
changed depending on the patient's age, reflecting the 

processes of transplant adaptation. Younger patients 
had better transplant vascularization, while older 

patients more often had perfusion disorders. 

o Graft perfusion was assessed as predominantly 
"good" in younger age groups, but in older patients, 

signs of decreased blood flow were found in some 
cases. 



 

 
World Bulletin of Public Health (WBPH)   
Available Online at: https://www.scholarexpress.net 
Volume-45, April 2025 
ISSN: 2749-3644 
  

 

5 | P a g e  

 Thus, ultrasound diagnostics is an important 
method of dynamic monitoring of the condition of the 

renal transplant, allowing timely detection of deviations 

in morphometric and hemodynamic parameters, which 
makes it indispensable for predicting and preventing 

complications in the postoperative period. 
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