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Renal artery stenosis resulting from atherosclerotic disease is
common in individuals undergoing coronary angiography (18% to
20%) and in those undergoing peripheral vascular angiography for
occlusive disease of the aorta and legs (35% to 50%). 
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Atherosclerotic renal disease is detected in patients >50 yearof age .
The prevalence and impact of these lesions appear to be increasing, 
in part because of the aging population and improved survival from
other vascular disease, including stroke and myocardial infarction
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Lim and Rosenfield, Curr Int Cardiol 2000 ; 2:130-9Lim and Rosenfield, Curr Int Cardiol 2000 ; 2:130-9
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roughly one quarter will have improved renal function, one quarter will have decreased
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ASTRAL—Angioplasty and Stent for Renal Artery Lesions;

CORAL—Cardiovascular Outcomes in Renal Atherosclerotic Lesions; 

DRASTIC—Dutch Renal Artery Stenosis Intervention Cooperative; 

EMMA—Essai Multicentrique Medicaments vs Angioplastie;

NITER— Nephropathy Ischemic Therapy;

SNRASCG—Scottish and Newcastle Renal Artery Stenosis Collaborative Group;

STAR—Benefit of Stent Placement and Blood Pressure and Lipid-lowering for the 
Prevention of Progression of Renal Dysfunction Caused by Atherosclerotic Ostial
Stenosis of the Renal Artery.
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Conclusion: Stent placement with medical treatment had no clear effect on progression
of impaired renal function but led to a small number of significant procedure-related
complications. The study findings favor a conservative approach to patients with ARAS,
focused on cardiovascular risk factor management and avoiding stenting.
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Conclusions :Results from the ASTRAL trial demonstrate that catheter-based interventions
for renal artery stenosis are not associated with improvements in kidney function, 
blood pressure control, or rates of major cardiovascular illness compared to treatment 
with medical therapy alone 
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At one year, there was no difference in the change in serum creatinine ,in the rates of
myocardial infarction, cerebrovascular events between the two groups
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CORALCORAL

1080 hypertensive patients (systolic blood pressure 155 mm Hg)
with severe atherosclerotic renal artery lesions (>60% diameter stenosis with 20 mm  
Hg gradient or > 80%) 

Treatment :optimum medical therapy with or without renal artery stent implantation
with emboli protection (if possible)

5-year follow-up period

Composite cardiovascular and renal end points : death, cerebrovascular accident, 
myocardial infarction,kidney failure, uncontrolled hypertension , hospitalization for
congestive heart failure..
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Clin J Am Soc Nephrol 1: 172-181, 2006Clin J Am Soc Nephrol 1: 172-181, 2006
Diagnosis and Management of Ischemic NephropathyDiagnosis and Management of Ischemic Nephropathy
Michel Chonchol, and Stuart LinasMichel Chonchol, and Stuart Linas

Absence of glomerular or interstitial fibrosis on kidney biopsy

Decrease in GFR during ACE inhibition or ARB therapy

Recent increase in serum creatinine

Resistive index <0.80 (Doppler)

Kidney size >9.0 cm

Predictors of kidney salvageabilityPredictors of kidney salvageability
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Current Hypertension Reports, 2007, 9:140-147Current Hypertension Reports, 2007, 9:140-147
Atherosclerotic Renovascular Disease and renal Impairme nt:Can We Predict the Effect of Intervention?Atherosclerotic Renovascular Disease and renal Impairme nt:Can We Predict the Effect of Intervention?
K W Mui, A J Woittez, G NavisK W Mui, A J Woittez, G Navis

Predictors of poor renal function outcome after revascularizationPredictors of poor renal function outcome after revascularization

Albuminuria (> 1g/day)

Resistive index >0.80

Kidney size < 8 cm
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Krishna J. Rocha-Singh, Chair; Andrew C. Eisenhauer; Stephen C. Textor,  FAHA;
Christopher J. Cooper, FAHA; Walter A. Tan, MD; Alan H. MatsumotoKenneth Rosenfield
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Other concomitant renal parenchymal diseases that cause progressive renal dysfunction (eg, interstitial
nephritis, diabetic nephropathy)

High risk for or previous experience with atheroembolic disease

Extensive comorbidities that make revascularization too risky

Very advanced age and/or limited life expectancy

Stable renal artery stenosis without progression on surveillance studies (eg, serial duplex ultrasound)

Controlled blood pressure with stable renal function (eg, stable renal insufficiency)

Factors favoring medical therapy and surveillance of renal artery disease

Recurrent congestive heart failure in a patient in whom the adequacy of left ventricular function does not
explain a cause

Decline in the GFR during therapy with ACE inhibitors or ARBs

Rapid or recurrent decline in the GFR in association with a reduction in systemic pressure

Failure to achieve adequate blood pressure control with optimal medical therapy (medical failure)

Progressive decline in GFR during treatment of systemic hypertension

Factors favoring medical therapy and revascularization for renal artery stenosis
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Renovascular Hypertension and Ischemic NephropathyRenovascular Hypertension and Ischemic Nephropathy
Vesna D. Garovic, MD; Stephen C. TextorVesna D. Garovic, MD; Stephen C. Textor

Indications for Renal RevascularizationIndications for Renal Revascularization

- Refractory congestive heart failure with bilateral rena l arterial stenosis

- Circulatory congestion, recurrent "flash" pulmonary e dema

Evidence of preserved diastolic blood flow (low resistive index)

Loss of GFR during antihypertensive therapy, eg, with ACE 
inhibition/ARB therapy

Recent rise in serum creatinine

Salvageable kidneys

- Progressive renal insufficiency

Compelling need for ACE inhibition/angiotensin blockade with angiotensin-
dependent GFR

Failure of medical therapy despite full doses of 3 drugs, including
diuretic

- Resistant hypertension
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Incidenza variabile dal 5% al 65%....!Incidenza variabile dal 5% al 65%....!
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CIN (contrast induced nephropaty)
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Embolizzazione
Macro (ateromasica) ,Micro (colesterolica)
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emboli may occur during the diagnostic angiogram, as a consequence
of manipulation of catheters and guidewires within the abdominal aorta, 
or during an attempt to selectively catheterize the renal artery
(Type I embolization).

may also be caused by direct manipulation within the  main renal artery
during balloon dilation and/or stenting, resulting from "active" disruption
of the atherosclerotic plaque
(Type II embolization).
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Valutare attentamente gli esami preprocedurali non invasivi 

Evitare guide e cateteri rigidi

Evitare ripetuti passaggi

Minimizzare i contatti con le pareti aortiche

Usare materiale low-profile

Usare il filtro (non provato)
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Valutare attentamente gli esami preprocedurali non invasivi con riguardo a :

- diametro e tortuosità aorto-iliaca
- calcificazioni e placche aortiche
- numero e diametro delle arterie renali
- orientamento dell’ostio renale 
- decorso dell’arteria renale 
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• Size 98.1µm
• No detoriation of renal function
• Atheroembolism prevented
• Incidence of end-organ complications prevented
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Although these initial results are encouraging, the devices used in these renal applications
initially were designed for use in coronary saphenous vein grafts or carotid stenting,
and their utility in the kidneys has not been determined.
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can cause local inflammation , scarring, and disruption of the local vascular architecture. 
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Predictors of renal and patient outcomes in atheroembolic renal disease: a prospective study. 

Scolari F, Ravani P, Pola A, Guerini S, Zubani R, Movilli E, Savoldi S, Malberti F, Maiorca R.
Predictors of renal and patient outcomes in atheroembolic renal disease: a prospective study. 



PROCEDURE ENDOVASCOLARIPROCEDURE ENDOVASCOLARI

CIN (contrast induced nephropathy)CIN (contrast induced nephropathy)

PREVENZIONEPREVENZIONE

•Individuazione fattori di rischio
•Idratazione paziente
•Anti-ossidanti (?)
•Vasodilatatori (?)
•Scelta del mdc
•Quantità del mdc
•Rimozione del mdc

•Individuazione fattori di rischio
•Idratazione paziente
•Anti-ossidanti (?)
•Vasodilatatori (?)
•Scelta del mdc
•Quantità del mdc
•Rimozione del mdc
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Classificazione dei mezzi di contrasto

Ionici monomerici (ionici ad alta osmolarità)
Diatrizoato (Gastrografin)
Iothalamato (Conray)

Ionici dimerici (ionici a bassa osmolarità)
Ioxaglato (Hexabrix)

Non ionici monomerici (non ionici a bassa osmolarità )
Iopamidolo (Iopamiro)
Iomeprolo (Iomeron)
Iohexolo (Omnipaque)
Ioversolo (Optiray)
Iopromide (Ultravist)
Iobitrilolo (Xenetix)

Non ionici dimerici (non ionici isosmolari)
Iodixanolo (Visipaque)
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