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Overview

 Renovascular hypertension (RVHT) reflects the causal 

relation between anatomically evident arterial occlusive 

disease and elevated blood pressure. 

 The coexistence of renal arterial vascular (ie, renovascular) 

disease and hypertension roughly defines this type of 

nonessential hypertension.
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Overview

 Current guidelines of the American College of Cardiology 

(ACC) and the American Heart Association (AHA) advocate 

screening for RAS only when a corrective procedure will be 

considered if renovascular disease is detected
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ASRVD

ATHEROSCLEROSIS 75-90% 

( more common in OLDER patients)
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FMD

FIBROMUSCULAR DYSPLASIA 10-25%

(More Common In Young

Patients, Females)
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EPIDEMIOLOGY OF RVD

Many vascular obstructive lesions can lead to the syndromes of 

RVH.

 These lesions account for 1% to 2% of all cases of hypertension 

in the general population and their prevalence may reach up to 

6.8% in the population with >65 years of age and 5.8% in cases 

of secondary hypertension in young adults.

 Atherosclerotic renal artery stenosis (ARAS) and fibromuscular 

dysplasias (FMD) account for the large majority, but clinicians 

must be alert to other potential causes
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Enthusiasm for renal revascularization diminished in 

the era of statin therapy and renin–angiotensin 

system (RAS) blockade, which are believed to slow 

the rate of atherosclerosis progression. 
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Major contemporary clinical trials, such as the 

Cardiovascular Outcomes for Renal Artery Lesions 

(CORAL) and the Angioplasty and Stenting for Renal 

Atherosclerotic Lesions (ASTRAL) trials, have failed 

to show statistically significant benefit of 

revascularization over optimal medical management 

in controlling blood pressure (BP) or preserving 

kidney function. 

These two trials have influenced medical decision 

making away from vascular intervention.
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Current clinical approach

 The current attitudes toward the management and 

treatment of ARAS have shifted sharply toward optimal 

medical management.

 This shift was largely driven by the publication of several 

randomized clinical trials that failed to show superiority 

of revascularization over optimal medical therapy in 

terms of BP control, preservation of renal function or 

major cardiovascular or renal events.
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 Patients with the onset of hypertension before the age 

of 30 years. (Level of Evidence: B)

 Patients with the onset of severe hypertension after the 

age of 55 years. (Level of Evidence: B)

 Accelerated hypertension (sudden and persistent 

worsening of previously controlled hypertension); 
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 Resistant hypertension (defined as the failure to achieve 

goal blood pressure in patients who are adhering to full 

doses of an appropriate 3-drug regimen that includes a 

diuretic); 
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

Malignant hypertension (hypertension with coexistent 

evidence of acute end-organ damage, ie, acute renal 

failure, acutely decompensated congestive heart 

failure, new visual or neurological disturbance, and/or 

advanced [grade III to IV] retinopathy). (Level of 

Evidence: C)
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 New azotemia or worsening renal function after the 

administration of an ACE inhibitor or an angiotensin 

receptor blocking agent. (Level of Evidence: B)

 unexplained atrophic kidney or a discrepancy in size 

between the 2 kidneys of greater than 1.5 cm. (Level of 

Evidence: B)
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 Patients with sudden, unexplained pulmonary edema 

(especially in azotemic patients). (Level of Evidence: B)

 Unexplained renal failure, including individuals starting 

renal replacement therapy (dialysis or renal 

transplantation). (Level of Evidence: B)
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 The performance of arteriography to identify significant 

RAS may be reasonable in patients with multivessel 

coronary artery disease and none of the clinical clues or 

PAD at the time of arteriography. (Level of Evidence: B)
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Clinical Clues to the Diagnosis of Renal 

Artery Stenosis

 The performance of diagnostic studies to identify 

clinically significant RAS may be reasonable in patients 

with unexplained congestive heart failure or refractory 

angina. (Level of Evidence: C)
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Diagnostic Methods

 Duplex ultrasonography is recommended as a screening 

test to establish the diagnosis of RAS. (Level of Evidence: 

B)

CTA (in individuals with normal renal function) is 

recommended as a screening test to establish the 

diagnosis of RAS. (Level of Evidence: B)
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Diagnostic Methods

MRA is recommended as a screening test to establish 

the diagnosis of RAS. (Level of Evidence: B)

When the clinical index of suspicion is high and the 

results of noninvasive tests are inconclusive, catheter 

angiography is recommended as a diagnostic test to 

establish the diagnosis of RAS. (Level of Evidence: B)
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Medical Treatment

 ACE inhibitors are effective medications for treatment of 

hypertension associated with unilateral RAS. (Level of 

Evidence: A)

 Angiotensin receptor blockers are effective medications 

for treatment of hypertension associated with unilateral 

RAS. (Level of Evidence: B)
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Medical Treatment

Calcium-channel blockers are effective medications for 

treatment of hypertension associated with unilateral 

RAS. (Level of Evidence: A)

 Beta blockers are effective medications for treatment of 

hypertension associated with RAS. (Level of Evidence: A)
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Indications for Revascularization

 An asymptomatic bilateral or solitary viable kidney with 

a hemodynamically significant RAS. (Level of Evidence: 

C)

 The usefulness of percutaneous revascularization of an 

asymptomatic unilateral hemodynamically significant 

RAS in a viable kidney is not well established and is 

presently clinically unproven. (Level of Evidence: C)
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Indications for Revascularization

 Hemodynamically significant RAS and accelerated 

hypertension, resistant hypertension, malignant 

hypertension, hypertension with an unexplained 

unilateral small kidney, and hypertension with 

intolerance to medication. (Level of Evidence: B)
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Indications for Revascularization

 Patients with RAS and progressive chronic kidney disease 

with bilateral RAS or a RAS to a solitary functioning kidney. 

(Level of Evidence: B)

 Patients with RAS and chronic renal insufficiency with 

unilateral RAS.

 Patients with hemodynamically significant RAS and 

recurrent, unexplained congestive heart failure or sudden, 

unexplained pulmonary edema. (Level of Evidence: B)
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Surgery for RAS

 Patients with fibromuscular dysplastic RAS with clinical 

indications for interventions (same as for percutaneous 

transluminal angioplasty), especially those exhibiting 

complex disease that extends into the segmental 

arteries and those having macroaneurysms. (Level of 

Evidence: B)
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Surgery for RAS

 Patients with atherosclerotic RAS and clinical indications 

for intervention, especially those with multiple small renal 

arteries or early primary branching of the main renal 

artery. (Level of Evidence: B)

 Patients with atherosclerotic RAS in combination with 

pararenal aortic reconstructions (in treatment of aortic 

aneurysms or severe aortoiliac occlusive disease). (Level 

of Evidence: C)
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Medical Therapy

Management of RVH begins with optimizing medical 

therapy which includes smoking cessation, 

administration of statins, glucose control in patients with 

diabetes and antihypertensive drug treatment. 

 ACE inhibitors and ARBs have contributed to the 

successful control of blood pressure in many patients 

with RVH. 
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Medical Therapy

 An observational study with 3,570 patients with the 

renovascular disease found that the subjects who were 

receiving angiotensin inhibitors (53%) had a significantly 

lower risk of the primary outcome (death, myocardial 

infarction or stroke) (hazard ratio [HR] = 0.70; 95% CI: 

0.53-0.90). 
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Medical Therapy

 The limitation of observational data is selection bias.

 Patients who are able to receive RAAS antagonists 

have, in general, less severe disease and may have 

better outcomes anyway.
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Medical Therapy

 If the aforementioned approach achieves the intended 

blood pressure levels with stable renal function, no 

further action is required. 

 If goal blood pressure is not reached, other 

antihypertensive drugs, such as a thiazide diuretic 

(chlorthalidone or indapamide), a long-acting calcium 

channel blocker, a mineralocorticoid receptor 

antagonist, or a beta blocker, should be added as 

necessary.
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Medical Therapy

Medical therapy remains the cornerstone of management of 

ARAS. 

 However, the major risk of the available pharmacologic 

therapy proceeds from the impairment of renal function. 

 Important (over 30%) decline in GFR (or an over 0.5 mg/dL 

rise in serum creatinine) may be a reason to consider renal 

revascularisation.
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