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Abstract
Transplant renal artery stenosis (TRAS) is a relatively 
rare complication after renal transplantation. The site 
of the surgical anastomosis is most commonly involved, 
but sites both proximal and distal to the anastomosis 
may occur, as well. Angioplasty is the gold standard for 
the treatment of the stenosis, especially for intrarenal 
lesions. We report two cases of intrarenal TRAS and 
successful management with angioplasty without stent 
placement. Both patients were male, 44 and 55 years 
old respectively, and they presented with elevated blood 
pressure or serum creatinine within three months after 
transplantation. Subsequently, they have undergone 
angioplasty balloon dilatation with normalization of blood 
pressure and serum creatinine returning to baseline level. 
Percutaneous transluminal balloon renal angioplasty is 
a safe and effective method for the treatment of the 
intrarenal TRAS.
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Core tip: Transplant renal artery stenosis is a relatively 
rare complication after renal transplantation and usually 
affects the site of the surgical anastomosis. Intrarenal 
stenosis is rather uncommon, manifesting with uncon
trolled hypertension and rise in serum creatinine. Angio
plasty is the gold standard for the treatment of the 
stenosis, especially for intrarenal lesions. 
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INTRODUCTION
Transplant renal artery stenosis (TRAS) is a rare compli­
cation after renal transplantation. Its incidence varies 
between 2.7%-23%[1]. Its clinical consequences are 
renal dysfunction which occurs with elevation in serum 
creatinine or refractory hypertension. The ultrasound 
is the first tool for the diagnosis of the stenosis but the 
angiography is method of choice for the confirmation of 
the diagnosis[2]. Angioplasty is the gold standard for the 
treatment of the disease and allows the placement of 
intraluminal stents to maintain patency of the stenosed 
segments[3,4]. It can be localized at the site of the 
anastomosis, proximal or distal to the anastomosis at 
the iliac artery. Rarely the site of the stenosis can be 
localized into the renal parenchyma. We present two 
patients who underwent renal transplantation from cada­
veric donors and who developed renal artery stenosis at 
the intrarenal segment of the transplant artery during 
the early postoperative period. 

CASE REPORT
Case 1
A 44-year-old man received a first cadaveric renal 
allograft. He suffered end-stage renal disease due to 
chronic pyelonephritis. Demographic characteristics 
are shown in Table 1. Immunosuppression included 
induction therapy with basiliximab and triple regimen 
(cyclosporine, mycophenolate mofetil and corticos­
teroids). The patient had immediate recovery of graft 
function. The ultra-sound routinely performed on 
day 3 was normal. Four months after transplantation 
the patient presented with elevated blood pressure 
(180/100 mmHg) and elevated serum creatinine (4.2 
mg/dL) and readmitted to the hospital. The ultrasound 
revealed a severe stenosis at the midportion of the 
renal transplant artery. Angiography confirmed 70% 
stenosis at the intrarenal portion of the branch which 
supplies the middle and lower portion of the kidney 
(Figure 1A), and angioplasty was performed using 
a 3.5 mm balloon (Figure 2A). One week after the 
transplantation the serum creatinine was at 2.3 mg/dL 
and the blood pressure was normal. Sequential values 
of serum creatinine are plotted in Figure 3. Since then 
the recipient has good renal graft function during follow-
up for 14 mo. 

Case 2 
A 55-year-old man with end stage renal disease due 
to membranous glomerulopathy received a cadaveric 
kidney. Induction therapy was administered with 
basiliximab followed by triple immunosuppressive 
regimen (cyclosporine, mycophenolate mofetil and 
corticosteroids). Two months after transplantation during 
the routine follow-up, an elevated serum creatinine 
was discovered (4.7 mg/dL). An ultrasonography raised 
suspicion of severe stenosis at the intrarenal portion of 
the two main branches of the renal transplant artery. 
The finding was confirmed by angiography (Figure 
1B) and subsequently the patient was submitted to 
angioplasty dilatation using a 5 f balloon (Figure 2B). 
Five days after the angioplasty the serum creatinine 
was 1.8 mg/dL. Sequential values of serum creatinine 
are plotted in Figure 3. During a one year follow-up the 
patient is well with satisfactory renal graft function. 

DISCUSSION
The incidence of TRAS varies between 2.7% to 23%[1]. 
Risk factors for its development are poor anastomotic 
technique, traction injuries on the renal artery at 
the time of retrieval, intimal damage at the time of 
perfusion and atheroma at the site of the anastomosis. 
The role of acute rejection is controversial but chronic 
allograft nephropathy may play a role[5]. In our study 
both of the recipients were not older than 55 years 
old, there was not acute rejection episode, the stenosis 
was located distal to the anastomosis and into the 
renal parenchyma, and it occurred early after the 
transplantation. So it is difficult to consider one of the 
above mentioned factors as responsible for the arterial 
stenosis. 

The clinical presentations of stenotic lesions are 
variable. Most of them present with progressive 
accelerated hypertension with or without biochemical 
evidence of renal allograft dysfunction, or they dis
covered incidentally during the routine follow-up exami
nation[3].
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Case patient 1 Case patient 2

  Donor type Cadaveric Cadaveric
  Donor age (yr) 67 42
  Donor gender Male Male 
  Donor co-morbidities Hypertension None reported
  Donor smoking habit No Yes
  Recipient age (yr) 44 55
  Recipient gender Male Male 
  Recipient primary renal 
  disease

Chronic pyelonephritis Membranous 
Glomerulopathy

  Time on hemodialysis 5 yr 7 yr
  Number of antihypertensive 
  agents following repair of 
  intrarenal transplant artery 
  stenosis 

One (amlodipine) One (amlodipine)

Table 1  Demographic characteristics



The Doppler and color flow Duplex ultrasound are 
highly sensitive for the diagnosis of TRAS[6,7]. Of course 
both of them are operator dependent, but are also 

non invasive and can give some extra information of 
anatomical details. In our study the ultrasound was able 
to demonstrate not only the stenosis but also to pinpoint 
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A B

Figure 1  Angiography of renal allograft. A: Angiography of renal allograft (Case patient 1) showing significant stenosis of intrarenal branches of renal artery indi-
cated by black arrows; B: Angiography of renal allograft (Case patient 2) showing significant stenosis of intrarenal branches of renal artery indicated by white arrows.

A B

Figure 2  Angioplasty with balloon dilatation of stenotic intrarenal lesion and restoration of patency of renal allograft artery. A: Angioplasty with balloon 
dilatation of stenotic intrarenal lesion and restoration of patency of renal allograft artery indicated by white arrows; B: Angioplasty with balloon dilatation of two stenotic 
intrarenal lesions and restoration of patency of renal allograft artery indicated by two white arrows.
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Figure 3  Sequential values of serum creatinine during one year of follow-up post renal transplantation.
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Differential diagnosis
Renal allograft rejection, CNI toxicity, interstitial nephritis, recurrence of primary 
renal disease.
Laboratory diagnosis
Case 1: Serum Creatinine: 4.2 mg/dL; Case 2: Serum Creatinine 4.7 mg/dL.
Imaging diagnosis
Ultrasound revealed severe stenosis after the orifice of the renal transplant 
artery.
Angiography diagnosis
Angiography showed 70% stenosis at the intrarenal portion of the branch of 
renal transplant artery. 
Treatment
Angioplasty with balloon dilatation.
Related reports
Intrarenal transplant artery stenosis in rather rare in renal transplant recipients 
especially when diagnosed relatively recently post renal transplantation.
Term explanation 
Angioplasty is the method of choice in repairing renal transplant artery stenosis 
especially for intrarenal lesions. 
Experiences and lessons
Uncontrolled blood pressure in renal transplant recipients should prompt for 
laboratory exams and further imaging studies. 
Peer-review
Authors refer two cases of post-transplant intrarenal artery stenosis leading to 
renal insufficiency and once elevated blood pressure as well. The applied per-
cutaneous transluminal angioplasty in this condition looks to be safe and long-
lasting solution even without stent implantation, so the described cases are 
worth to be published.
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the exact segment and the degree of the stenosis.
Angiography is still the method of choice for the 

confirmation of the diagnosis of a stenosis, even in 
cases that non invasive methods have demonstrated 
its existence. It allows the complete visualization of 
the graft vasculature, and also the proximal ipsilateral 
arterial segments. There are potential complications, 
such as thromboembolism, haematoma formation, 
pseudoaneurysm and AV fistula formation. None of 
these complications occurred in our patients. 

Percutaneous transluminal balloon renal angioplasty 
is considered to be the gold standard for the treatment 
of TRAS. Moreover there is the possibility of intraluminal 
stent placement for the preservation of the patency 
of the vessel lumen mainly in cases of refractory or 
recurrent stenosis. The success of the procedure is 
manifested by the improvement of the blood pressure 
control, the discontinuation of the anti-hypertensive 
medications and the normalization of the serum creatin­
ine levels. The success rate immediately after the proce­
dure has been reported to be greater than 80%[5,8]. 
Long term follow-up at one year is reported to be 
63%-82%, with the rate of recurrence stenosis after 
PTA range from 10% to 36%[8-10]. 

In both of our cases, the PTA procedure was succe­
ssful in controlling the blood pressure and norma
lization of the serum creatinine levels without stent 
placement, and this result is maintaining more than one 
year follow-up. No complications such as haematoma, 
aneurysm thrombosis were observed, although in the 
first case there was a longitudinal stenosis, and in the 
second there were two separate stenosis in the renal 
parenchyma. 

The other option for the confrontation of TRAS would 
be the surgical procedure. The short term success 
results after surgery is reported to be 81%-95% and 
the long term patency is maintained in 63%-92% of 
cases[1]. It must be emphasized however that despite 
these good success rates surgery is difficult to repair 
surgically in cases that the location of the stenosis is into 
the renal parenchyma. In such cases the PTA with or 
without stent placement is probably the only procedure 
which could resolve the problem.

Renal graft artery stenosis is a relatively rare compli
cation after renal transplantation, the localization of the 
stenosis into the renal parenchyma is rather uncommon. 
The PTRA offers the possibility for a safe treatment with 
good long term results in such cases were it would be 
difficult or even impossible for a surgical procedure to 
be undertaken. 
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