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Abstract

TRAS is the most commonly recognized vascular complication. It is more common at the site of the anastomosis following renal
transplantation defined as the angiographic evidence of transplant renal artery narrowing> 50%. Endovascular intervention is
the preferred first-line treatment option for patients with TRAS (with or without stents). This report presents a 62-year-old man
with kidney transplant since 2022, with risk factors and history of Covid-19 infection. Where studies revealed renal artery stenosis
(reason of elevated creatinine and refractory hypertension). Endovascular treatment was performed using stent and after that the

patient studies and laboratories returned to normal parameters.

Abbreviations: AT: Acceleration Time; CIT: Cold Ischemia Time; CT: Computed Tomography; CVM: Cytomegalovirus; DFG: Delayed
Graft Function; DM: Diabetes Mellitus; DSA: Digital Subtraction Angiography; TRAS: Transplant Renal Artery Stenosis; PSV: Peak
Systolic Velocity; PTA: Percutaneous Transluminal Angioplasty; PTAS: Percutaneous Transluminal Angioplasty with Endovascular

Stenting.

Introduction

The recipient complications after kidney transplant can be clas-
sified as vascular, urological or related to graft rejection. Early rec-
ognition of these complications leads to reduced morbidity, mor-
tality, and the preservation of the allograft. Vascular complications,
including thrombosis, arteriovenous fistulae, and Transplant Renal
Artery Stenosis (TRAS) [1]. TRAS is the most commonly recognized
vascular complication, with an incidence ranging from 1% to 25%.
Associated with risk factors such as the presence of atherosclerosis
or previous trauma in the donor artery, or any technical intraoper-
ative aspects. Must be suspected when treatment-resistant hyper-
tension is present and its more common at the site of the anastomo-
sis; defined as the angiographic evidence of transplant renal artery
narrowing > 50%, with a reported incidence of 1-23% [1,2].

The main predisposing factors for TRAS include Cytomegalovi-
rus (CVM) infection and Delayed Graft Function (DFG) [3], but other
main risk factors include Diabetes Mellitus (DM), acute rejection,
and increased Cold Ischemia Time (CIT) [1]. The clinical presenta-
tion is due to renal hypoperfusion, which results in activation of the
renin-angiotensin-aldosterone system; with worsening or refrac-
tory hypertension, fluid retention, and often DFG [4]. However, in
patients with COVID 19 infection, apart from pulmonary symptoms,
in some of them it has been reported that they may present atypical
clinical manifestations [5,6].

Case Report

A 62-year-old man with end-stage renal disease due to DM
nephropathy, recipient of a deceased-donor kidney transplant in
2022 with serum creatinine (Cr) of 4.8 mg/dL. Previous medical
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history included history of hypertension, DM, and COVID-19 infec-
tion in 2022. Course with DFG requiring 3 sessions of hemodialysis
secondary to acute tubular necrosis. Previous Doppler ultrasounds
with Maximum Systolic Velocity (PSV) of 370 cm/s, which warrant-
ed follow-up, gradually raised the PSV to 461cm/s, as well as their
blood pressures, reason for which Angio tomography was request-
ed in 2023, which reports endoluminal narrowing of the arterial
anastomosis of up to 70%. It was decided to hospitalize him to start
the surgical protocol. At the first evaluation of the patient, he was in
good general condition, with no evidence of other alterations. The
abdominal and the rest of the examination had normal parameters.
Physical examination revealed a body temperature of 37.2°C, blood
pressure of 175/80 mm Hg, pulse of 70 beats per minute, respi-
ratory rate of 20 breaths per minute, and blood oxygen saturation
of 95% on room air. The blood workup on peripheral blood show
glucose 168 mg/dl, creatinine 6.29 mg/dl, and serum electrolytes
such as Na 142, K 5.28, and CL 109. Hemoglobin 13.3 gr/dL, hema-
tocrit 39.5. WBC count was 5.42x109/L and with a platelet count
of 176x109/L. Liver transaminases and coagulation were within
normal reference values. Thereafter, a consultation with the inter-
ventional radiology service is carried out, where they decide to per-
form angioplasty with stent placement. Pre-operative assessments
are carried out with any reported contraindication for surgical
performance. On the fifth day of the hospital stay, the patient was
transferred to the hemodynamics service with antihypertensive
drugs (oral nifedipine 30 mg BID and prazosin 1mg TID). The pro-
cedure was started with angiography, which corroborated stenosis
already reported in previous studies. Measurements were taken for
stent planning; angioplasty was performed in the lesion area and a
stent was placed. The procedure lasted approximately 1 hour and
30 minutes, with an instillation of approximately 180 cc of contrast
medium, and no complications inherent to the procedure were re-
ported. After 7 days from hospital admission and 48 hours after
endovascular treatment, the patient does not present any eventu-
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alities or complications, within good general clinical conditions,
laboratory analysis without alterations, and blood pressures with
improvement to the initial ones (150/75 mmHg)., it was decided to
discharge him from the hospital with the aforementioned anti-hy-
pertensive treatment and anticoagulants, to continue follow-up in
the outpatient clinic. The patient comes to the clinic in three weeks,
with the results of the Doppler ultrasound study, which reports a
renal artery graft with adequate patency with PSV 165 cm/s.

Discussion

TRAS is a frequent, potentially curable cause of refractory hy-
pertension and allograft dysfunction that usually presents between
3 months and 2 years after, but it can present at any time [7]. Non-
invasive imaging commonly used to assess the transplanted kidney
includes ultrasound, Computed Tomography (CT) angiography, or
Digital Subtraction Angiography (DSA) [8], depending on institu-
tional resources and preferences.

Doppler ultrasound accepted flow measurement most com-
monly accepted is a PSV of 200 cm/s in the transplant renal artery,
although the possibility and sensitivity increases when the speed
is 2 300 cm/s with an Acceleration Time (AT) = 0.1 s. [9,10]. CT
provides three-dimensional images of the vascular tract that may
be superior to DSA, with the advantage that it does not need ar-
tery puncture and requires less contrast medium [11], but in both
modalities, the diagnostic criteria employed for TRAS was a 50%
or greater narrowing in the renal artery intraluminal diameter
[12,13]. The first image modality used in our case was the Doppler
ultrasound, where an increase in the PSV of 461.0 cm/s was iden-
tified and an at> 1 on the renal artery (Figure 1A). Subsequently,
Angio tomography was performed and the presumptive diagnostic
is corroborated, observing an abrupt decrease in the ostium of the
anastomosis of the arterial graft with a minimum diameter of 1.24
mm, a length of 13 mm, corresponding to a stenosis of 70% (Figure
1B-C).

Figure 1: A; Color Doppler ultrasound of the kidney graft with spectral analysis of the renal artery, with peak systolic velocities of 461cm/s
and AT of 0.11 s. B; Angio tomography in which a reduction in the renal artery is observed at the level of the ostium. C; Angio tomography in

3D reconstruction.
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Endovascular intervention is the preferred first-line treatment
option for patients with TRAS, Percutaneous Transluminal Angio-
plasty (PTA) with or without endovascular stenting (PTAS) has
been demonstrated to be efficacious. A technical success rate of
>90% has been reported [7]. Balloon angioplasty has a restenosis
rate of 5% to 30% at 6 to 8 months. Stenting reduces the incidence
of restenosis. However, PTAS is more expensive than PTA, and pa-
tients with PTAS need long-term oral anticoagulant [14,15]. In the
case the patient was protocolized for endovascular treatment, con-
firming clinical and radiological diagnosis. The approach was car-
ried out through the right common femoral artery, vascular access
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sheath 6 FR was inserted by which hydrophilic guide and endovas-
cular catheter were raised. The anastomosis of arterial graft was se-
lectively catheterized and visualizing an approximate 80% stenosis.
Subsequently, the performance of angioplasty was decided, ascend-
ing catheter with radio-opaque polyethylene balloon, positioned at
the level of the injury and insufflated for 20-30 s with maximum
pressures of 12 atm. Finally, a 6 Fr x18 mm stent system was intro-
duced, releasing it with fluoroscopic control at the level of the re-
nal graft ostium. Post-dilatation with stent placement angiograms
were taken to corroborate the position and permeability correction
of the stent (Figure 2).

L T
B R e ]

adequate opacification of the renal artery.

Figure 2: A; DSA with hydrosol is non-ionic iodinated contrast medium, identifying a decrease in caliber at the level of the anastomosis of
the transplanted kidney artery. B; Measurement and planning for stent placement. C; Performing angioplasty prior to stent placement. D; Be
Smooth Stent System 6 Fr x 18 mm with balloon. E; Release of the stent at the level of the ostium of the artery. F; Angiographic control with
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