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ABSTRACT 
 
Aim: Atherosclerotic renal artery stenosis is one of the main causes of secondary hypertension and 
results in a progressive loss of renal function. This case reports recurrent hypertensive pulmonary 
edema and worsening renal function successfully treated with multiple percutaneous renal 
interventions. 
Presentation of the Case: A 62-year-old female patient was admitted for carotid endarterectomy. 
She had uncontrolled blood pressure and worsened renal function. Bilateral renal artery stenosis 
was diagnosed and endovascular procedure plus stent was performed in both renal arteries. She 
was discharged with an improvement in renal function and blood pressure. Three months later, she 
presented a sudden onset of pulmonary hypertensive edema. Renal arteriography confirmed 
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bilateral in-stent restenosis and a new bilateral angioplasty plus stent was fulfilled. Six months later, 
new worsening of dyspnea, severe renal dysfunction, and new hospitalization were indicated renal 
replacement therapy. Renal arteriography showed again bilateral renal artery in-stent restenosis and 
bilateral balloon catheter angioplasty with no stent was performed. She was discharged, with no 
need for hemodialysis, improved blood pressure and proposal for further discussion about surgical 
revascularization. 
Discussion: When severe reduction of glomerular filtration rate occurs in hypertensive patients with 
high risk for atherosclerotic disease, it seems prudent to examine renal arteries. Once a diagnosis is 
made, if blood pressure control cannot be achieved, mainly associated with progressive renal 
dysfunction, it is recommended restoration of renovascular supply. 
Conclusion: Percutaneous renal intervention with no-stenting in bilateral in-stent restenosis and 
recent onset of hemodialysis may contribute to reversion of renal dysfunction even in patients 
undergoing to previous interventions. 
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ABBREVIATIONS 
 
ARAS :  Atherosclerotic Renal Artery Stenosis 
LICAS :  Left internal Carotid Artery Stenosis 
BP :  Blood Pressure 
ICU :  Intensive Care Unit 
GFR :  Glomerular Filtration Rate 
 

1. INTRODUCTION 
 
Atherosclerotic renal artery stenosis (ARAS) 
remains one of the most prevalent and relevant 
causes of secondary hypertension [1]. Advanced 
age and atherosclerotic risk factors are 
associated with an increased prevalence of 
ARAS. Classic clinical clues that suggesting the 
diagnosis of ARAS include a significant increase 
in blood pressure levels after 50 years of age 
mainly in patients with no family history of 
hypertension; hypertension associated with renal 
insufficiency (especially if renal function worsens 
after the administration of an agent that blocks 
the renin-angiotensin-aldosterone system); 
hypertension associated with repeated hospital 
admissions for heart failure (hypertensive acute 
pulmonary edema), and resistant hypertension 
[2]. 
 
Advances in antihypertensive drug therapy and 
intensive risk factor management including statin 
therapy can improve clinical outcomes in many 
individuals. Despite these, timely recognition of 
vascular occlusive disease is important to avoid 
progressive renal functional loss [1]. Guidelines 
cite flash pulmonary edemas as an indication for 
renal artery revascularization in ARAS. 
Moreover, patients presenting with a combination 
of sudden declining kidney function and resistant 

hypertension also may benefit from 
revascularization [3]. 
 

2. PRESENTATION OF THE CASE 
 
A 62-year-old female was evaluated by a 
vascular surgical team because of asymptomatic 
left internal carotid artery stenosis (LICAS) 
greater than 70%. She had a history of insulin-
dependent diabetes, resistant hypertension, and 
peripheral artery disease. The patient was 
admitted at the Hospital das Clinicas, Faculdade 
de Medicina, Universidade de Sao Paulo - Brazil, 
for performing endarterectomy for LICAS. She 
was evaluated preoperatively and the cardiology 
team identified an abdominal murmur suggestive 
of ARAS. Her serum creatinine had worsened 
from 1.8 to 2.7 mg/dL. Doppler ultrasonography 
of renal arteries was suggestive of bilateral renal 
artery stenosis. Percutaneous transluminal renal 
angioplasty was performed. Renal function 
progressively improved as well as blood pressure 
(BP). She was discharged with no performing 
endarterectomy at that time. 

 
Six months later, she returned to the emergency 
department due to hypertensive acute pulmonary 
edema, BP of 240/120 mmHg and worsening 
renal function. Strict BP control (intravenous 
sodium nitroprusside), orotracheal intubation and 
hemodialysis were required. Renal angiography 
confirmed bilateral in-stent restenosis, being 
indicated bilateral stent angioplasty and new 
improvement of renal function was achieved. 
After 3 months of this hospitalization, she went 
back to the emergence of the Heart Institute 
reporting high BP and severe dyspnea. New 
hospital admission was carried out. She 



presented oliguria and worsened systemic 
congestion, with no suitable response to diuretic 
therapy, and was referred to the intensive care 
unit. At this time, she needed hemodialysis and 
intravenous nitroglycerin. Renal angiography was 
again performed, showing again bilateral in
restenosis (Fig. 1) and bilateral balloon catheter 
angioplasty (without stent) was performed (Fig. 
2). After the patient procedure, progr
improvement of renal function (creatinine 2.8 
mg/dl) as well as BP with a smaller number of 
antihypertensive drugs. She was discharged with 
no need for new hemodialysis. Dual antiplatelet 
therapy (acetylsalicylic acid plus clopidogrel) and 
high potency statin were prescribed.
 

3. DISCUSSION 
 
We described a case of bilateral artery stenosis 
with multiple interventions. Even in these 
patients, an appropriated procedure may improve 
renal function and reverse the need for 
 

Fig. 1. Selective renal angiography showing bilateral in

Fig. 2. Selective renal angiography after bilateral balloon catheter angioplasty
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We described a case of bilateral artery stenosis 
with multiple interventions. Even in these 
patients, an appropriated procedure may improve 
renal function and reverse the need for 

hemodialysis. When reduced glomerular filtration 
rate (GFR) and high risk of atherosclerotic 
disease are present mainly in hypertensive 
patients, it seems prudent to examine renal 
arteries. The choice of the best method for 
evaluation should according to the probability 
and severity of ARAS. Renal artery Doppler 
ultrasound may be useful in patients with 
elevated creatinine as there is no need to use 
contrast. Renal angiography is the gold standard 
for high-risk patients, even with reduced GFR, 
where selective renal artery catheteriza
should be indicated. Antihypertensive drug 
therapy should be managed progressively as 
needed to achieve the individual blood pressure 
target. If adequate BP cannot be achieved and/or 
high-risk conditions are present such as 
refractory hypertension, progressive renal 
dysfunction and/or episodes of circulatory 
congestion, it is recommended moving forward 
with characterization and restoration of the renal 
supply. 

 

Fig. 1. Selective renal angiography showing bilateral in-stent restenosis
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The development of endovascular interventional 
techniques has been an important advance in 
managing a renal vascular disease, being 
possible to restore vessel patency in the large 
majority of patients [4]. Nowadays, renal artery 
stent placement is a recognized treatment for 
patients with hemodynamically significant renal 
artery stenosis when medical therapy fails [5]. 
Since the widespread application of effective 
antihypertensive drug therapy and endovascular 
stents, surgical renal revascularization has been 
performed less commonly [6]. Among patients 
who have an indication for renal artery 
revascularization, a surgical procedure is 
indicated for selected patients who have complex 
anatomic lesions, associated with aortic disease 
and/or failed endovascular repair [7]. 
 

During the past decades, percutaneous renal 
artery stent placement has been increasing. In 
this way, renal artery stent stenosis became 
more frequent, reported as 25% rate after 
successful angioplasty [8]. Renal artery 
restenosis can develop in up to 14–18% of 
subjects followed for a year. Recommendations 
for follow-up include blood pressure evaluation 
associated with renal function and surveillance 
renal ultrasound as indicated. Some institutions 
favor antiplatelet agents such as clopidogrel for 
several months after stenting, although data are 
limited to support this [4,9]. In clinical practice, 
cases of resistant hypertension associated with 
reduced renal function and high cardiovascular 
risk, as in the case reported, it is prudent to 
proceed with renal artery percutaneous 
intervention. Although a solid evidence in 
literature regarding this type of intervention is 
scarce, it was decided not to use stents in this 
final approach because of the potential higher 
risk of intra stent thrombosis. In general, the 
earlier diagnosis may magnify the benefit of the 
procedure. Similarly, renal function deteriorating 
may be reversible or associated with persistent 
renal injury, despite restoration of renal perfusion 
[10]. As in this case, renal interventions, although 
late, can lead to an improvement in renal function 
and allow discharge without the need for 
hemodialysis. 
 

4. CONCLUSION 
 
Percutaneous renal intervention in a patient with 
bilateral RAS and recent onset of hemodialysis 
may have a favorable effect on the reversion of 
renal dysfunction, even in patients undergoing 
previous interventions and if angioplasty is 
performed with no use of a renal stent. In this 

case, the choice of treatment was individualized 
to avoid worse renal outcomes. Subsequently, 
surgical renal revascularization may be the best 
treatment for this patient. 
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APPENDIX 
 

 Before balloon catheter 
angioplasty 

After balloon catheter 
angioplasty 

Blood pressure, mmHg 240/120  130/80 
Renal function (creatinine), mg/dL 6.1 2.8 
Need for hemodialysis Yes No 
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