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Абстракт: В данном клиническом случае выбранная методика лечения позволила в кратчайшие сроки и с минимальной травматизацией восстановить артериальную проходимость и, соответственно, функцию почечного трансплантата. Однако, учитывая высокий риск развития рестеноза в зоне пластики, требуется постоянное УЗИ динамическое наблюдение, и контроль уровня креатинина у пациента.
Цель: Показать важность своевременного допплерографического выявления стеноза почечной артерии, поскольку оно представляет собой потенциально обратимую причину нарушения функции, потери аллотрансплантата и неблагоприятного исхода для пациента. 
Материалы и методы: В данной статье мы сообщаем о случае своевременного выявленого стеноза почечной артерии на УЗИ у пациента, с последующим подтверждением на ангиогрфии и восстанвлением функции почечной артерии и трансплантата путем эндоваскулярной баллоной ангиопластики. Описаны все основные гемодинамические изменения допплерографических показателей, характерные при стенозе почечной артерии.
Результаты: Благодаря динамическому допплерографическому УЗДГ контролю, ангиографии было своевременное выявление вышеописанного осложнения трансплантата почки. Выбранная методика лечения позволила в кратчайшие сроки и с минимальной травматизацией восстановить артериальную проходимость и, соответственно, функцию почечного трансплантата
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A case of ultrasound diagnosis the renal artery stenosis of a transplanted kidney in the early postoperative period.
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Abstract: In this clinical case, due to dynamic Doppler ultrasound control, angiography was timely detection of the above-described complication of a kidney transplant. The chosen treatment method made it possible to restore arterial patency and, accordingly, renal graft function in the shortest possible time and with minimal trauma. However, given the high risk of developing restenosis in the plastic area, constant ultrasound dynamic monitoring and monitoring of the patient's creatinine level are required.
Purpose: Early doppler identification of this postoperative complication is important because it represents a potentially reversible cause of dysfunction, kidney transplant loss.
Materials and methods: In this article, we report a case of timely detected renal artery stenosis on ultrasound diagnostic method in a patient, followed by confirmation on angiography and restoration of renal artery and graft function by endovascular balloon angioplasty. All the main hemodynamic changes in Doppler ultrasound parameters characteristic of renal artery stenosis are described in this article.
Results: Through to dynamic Doppler ultrasound control and angiography, the above-described kidney transplant complication was timely detected. The chosen treatment method allowed us to restore arterial patency in the shortest possible time and with minimal traumatization.
Key words: kidney transplant, complication, stenosis, survival, restoration of function, angioplasty, Dopplerography of kidney vessels, anastomosis.

Patient Zh., born in 1980, underwent a kidney transplant from a living donor in the right iliac region at the Center for Hepatopancreatobiliary Surgery, Oncohepatology, and Organ Transplantation of LLP NNOC on May 26, 2023. After the surgery, kidney transplant function was satisfactory, with creatinine levels gradually decreasing. However, starting from June 8, 2023, there was an increase in creatinine levels, peaking at 370 µmol/L. According to ultrasound and Doppler ultrasound: at the level of the renal artery anastomosis, the peak systolic velocity (PSV) increased to 600 cm/s (Figure 1), with a stenotic blood flow pattern, leading to decreased kidney transplant perfusion, the appearance of a "tardus parvus" blood flow pattern in the interlobular arteries, and a sharp decrease in the resistance index (RI) to 0.29 (Figure 2). PSV in the external iliac artery was 219 cm/s, and the iliac-renal artery ratio (RAR) was 2.7. Hemodynamically significant stenosis was noted at the renal artery anastomosis, with progressive decreases in velocity parameters and RI at the intrarenal level. 
Clinically: decreased urine output. 

Figure 1: Elevated velocity in the renal artery at the anastomosis level. 
Figure 2: Low velocity and RI in the renal artery in the kidney transplant parenchyma. RI - resistance index. 

It was decided to perform diagnostic angiography in the interventional surgery department of the NNOC. On July 11, 2023, angiography revealed: subocclusion of the renal artery at the level of the renal artery anastomosis of the kidney transplant (Figure 3). Pre-dilation was performed with a Powerline balloon 2.0mm*20mm in the narrowed segment, followed by the placement of a 4.0mm x 150mm balloon. Balloon dilation was carried out with exposure for 60 seconds under a pressure of 12-14 atm. On control arteriography: patency of the kidney transplant renal artery was restored (Figure 4). 

Figure 3: Angiography before balloon angioplasty: stenosis at the level of the renal artery anastomosis. 
Figure 4: Blood flow in the interlobular and arcuate arteries of the renal artery has been restored. RI within normal limits. RI - resistance index; RA - renal artery. 

On July 17, 2023, follow-up Doppler ultrasound revealed: with color Doppler mapping, the vascularization of the transplant was closer to satisfactory, and blood flow in the parenchyma was preserved. 
Velocity parameters: blood flow in parenchymal arteries: PSV - 40 cm/s, RI - 0.54; in the main trunk at the hilum PSV - 127 cm/s, RI - 0.65; at the projection of the renal artery anastomosis PSV - 179 cm/s, RI - 0.74, with no spectrum changes. 
Conclusion: Ultrasound and Doppler findings are within acceptable limits (Figures 3 and 4). 
Laboratory and instrumental data from January 20, 2022: creatinine 101 µmol/L. 
There are several parameters to evaluate the effectiveness of the procedure, i.e., changes in arterial lumen, confirmed by angiography and ultrasound, hemodynamic parameters measured by Doppler ultrasound, and clinical parameters such as decreased blood pressure, reduced edema, increased glomerular filtration, the appearance of diuresis, and transplant survival. All parameters should be assessed immediately after the procedure and several months later. 
Conclusions: Timely detection of complications, followed by prompt treatment, helps preserve the function of the transplanted kidney. In particular, the vascular anastomosis zones of the renal arteries require regular postoperative Doppler ultrasound monitoring due to the high risk of ischemia and transplant loss. Modern methods such as ultrasound and radiography are the most minimally invasive and informative. Although only angiography provides a definitive diagnosis, Doppler ultrasound is the best screening method, as it does not cause complications that may arise with contrast radiological studies. Duplex scanning does not require contrast agents, does not involve radiation exposure, is relatively inexpensive, and has high sensitivity (87-94%) and high specificity (86-100%). 
Endovascular balloon angioplasty is currently the first-line treatment for patients with RA stenosis. This is due to the reduced incidence of restenosis (10%) compared to surgical correction (16-62%) [9]. There is also evidence that the immediate technical success rate of this method is over 80%, with clinical success ranging from 74-87%. Long-term clinical success, defined as improved blood pressure or stabilization or improvement in kidney function, is reported to be 53-70% within one year [10]. Discussion: The presented clinical case illustrates a rather dangerous but reversible complication that arose after allotransplantation. Differentiating complications after kidney transplantation is a complex process. The similarity of symptoms can lead to misinterpretation of the complication's nature and incorrect treatment, potentially resulting in transplant loss or death. 
Ultrasound with Doppler remains a central tool in diagnosing and monitoring postoperative complications, with a sensitivity of 95.7%. Radiological methods confirm the presence of complications and help clarify their nature, guiding further treatment tactics.
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Figure 1.
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Figure 2.
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