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Renovascular Hypertension due to arterial occlusive 
lesions

• Fibromuscular dysplasia
• Atherosclerotic disease
• Renal artery embolism
• Dissection / thrombosis
• Post-traumatic injury
• Aortic stent graft occlusion
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Spectrum of Renovascular Disease 
Manifestations :

Asymptomatic
“Incidental RAS”

Renovascular 
Hypertension

Ischemic Nephropathy

Accelerated CV Disease
Congestive Heart failure
Stroke

Textor

Note: This peripheral vascular disease
threatens the kidney
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Renovascular Hypertension and Ischemic Nephropathy 2020

• Prevalence / Associated Disease
• Pathophysiology / Clinical manifestations
• Medical Rx: role of ACE / ARB
• Prospective Trials: low risk groups
• High-risk subsets 
• Renal Revascularization 2020: 



©2018 MFMER  |  3791038-6

Renal Artery Stents: The Current Clinical Narrative 

• Renal Revascularization: MAJOR Pendulum Swings 

2000 2014
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“Face Validity” Paradox: Internet Truth

• “Blood circulation is one of the most important functions in 
the body.  It supplies oxygen to the brain and other organs.”

• It’s what makes our bodies work.”

“The kidney needs blood”.  

Vital Proteins: Natural Whole Nutrition Blog

S C Textor 
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“The prevalence of atherosclerotic renal artery stenosis in risk groups: a 
systematic literature review”

de Mast Q, Beutler JJ: J. Hypertens. 27:1333, 2009

N=40 Studies: 15, 879 patients

“50% luminal” narrowing: Pooled Prevalence rates
• “Suspected Renovascular HTN” 14.1%

• Coronary Angiography:  10.5%
• With HTN: 17.8%

• Peripheral vascular disease: 25.3%

• AAA: 33.1%

• ESRD: 40.8% ?

• Congestive Heart Failure:  54.1% ?

Trial results assure many 
Individuals with ARVD will be 
exposed to reduced renal blood 
flows for prolonged time periods. 

(Population estimate: 6.8%)
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Diagnosis of Renovascular Disease

• Imaging: non-invasive
• Renal artery duplex ultrasound
• CT angiography
• MR angiography

• Angiography
• Translesional gradients / Functional Flow reserve

• Functional measures
• Hormonal activation: renin-angiotensin system
• Blood Oxygen Level Dependent (BOLD) MR
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• Activated Renin-angiotensin-aldosterone system
• Paroxysmal symptoms: adrenergic activation
• Abnormal Circadian Rhythm
• Accelerated Target organ damage

• Left Ventricular Hypertrophy
• Microvascular disease
• Renal injury: fibrosis/ ischemia

Clinical Features: Renovascular Hypertension
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Medical Therapy of Renovascular Disease

• ACE / ARB as part of Regimen
• Stability of GFR
• Potassium
• Adequacy of BP Control

• Calcium Channel Blockade
• Multiple Drug Regimens
• CV Risk: Statins, Aspirin, Smoking
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Baseline :
-BP: reasonably controlled
-eGFR preserved

-Degree of stenosis
-overestimated on site
-fewer than 20% above 80%

N.Engl.J.Med: 370: 13, 2014
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Primary End-Point: CORAL

N.Engl.J.Med: 370: 13, 2014
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Utilization of Endovascular Renal Artery Stenting 
in Medicare Beneficiaries
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ABPM: Average
Fall 14/6 mmHg

BP Meds: fell from
4.0 to 3.6

No Change in GFR

Courand, et.al: Hypertension, 74: 1516, 2019
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“Ischemic 
nephropathy”? : 
Definition

1. “Hemodynamically significant” main renal artery disease
2. Loss of function (GFR) due to vascular insufficiency
3. ?”ischemia”

Note: “ischemic nephropathy ≠  “renal artery stenosis”
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Renovascular Disease  and Tissue Oxygenation

Textor
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Case:  74 y.o. Male: Referred for:
1. Hypertension management
2. Advice re: ?renal transplant?

Hx: 20+ years : moderate hypertension
Longstanding smoker
AAA: aortobifemoral bypass 12 y. ago

Hospitalized: 1 year ago: “TIA” left weakness
BP 210/150 mm Hg

2 mos. Ago: Hospitalized: 230 /140 mmHg
Encephalopathy: 
Creatinine from 1.3 mg to 2.5 mg/dL
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74 y.o. Male:   Medical Regimen:

Valsartan (Diovan) 320 mg minoxidil 2.5 mg bid
Carvedilol (CoReg) 25 mg bid Darbopoeitin weekly
Furosemide (Lasix) 80 / 40 mg Aliskiren (Tekturna) 150 mg
Clonidine 0.3 mg QID

Exam: 174 / 71 mm Hg  P: 72
s/p AAA repair 
No carotid bruits 1+ edema

Lab: Hgb 11.7 g/dL Creatinine: 3.8 mg/dL
K+: 5.1  Na+: 138 mEq/L  HCO3: 29 mEq/L
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Renal MR angio

Clin. J. Am.Soc. Nephrol. 2014
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Progressive Hypertension
Loss of Renal Function
Complex Regimen

When is the damage irreversible?

How should this be evaluated?
?imaging

?lab evaluation

When to undertake renal  
revascularization?



©2018 MFMER  |  3791038-24

Blood Oxygen Level Dependent (BOLD) MR imaging  
74 y.o. male: Bilateral RAS and CKD

Axial Maps of R2* reflect
tissue levels of 
deoxyhemoglobin
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Prognosis: Major Predictors of Renovascular
Disease Outcomes:  74 y.o male

• Size/GFR Normal kidney size on left/
recent creatinine below 1.5 mg/dL

• Proteinuria none

• Evident tissue hypoxia: ?functional (FSOC)
Elevated Cortical and Fraction>30 sec-1
Both fall after furosemide

• Rapidity of onset and change
• Months? @ 12-18 months
• Years?
• Decades?



©2018 MFMER  |  3791038-26

0

0.5

1

1.5

2

2.5

3

3.5

4

 1 year ago

1 month ago

admission
3 days

1 week
 3 mos

1 year

C
re

at
in

in
e 

m
g/

dL

Renal Artery Stent 

TIA
240/125 

Encephalopathy
230/125

170/82

Aliskiren (Tekturna) 150 mg
Valsartan (Diovan) 320 mg
Carvedilol (CoReg) 25 mg bid
Furosemide (Lasix) 80 / 40 mg
minoxidil 2.5 mg bid
Clonidine 0.3 mg QID

152 / 78 150 / 78

Valsartan (Diovan) 320 mg
Carvedilol (CoReg) 25 mg bid

CJASN: Jan. 2014

Recovery of Renal Function after stent revascularization:
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Renovascular Disease 2020:  
Transition from hemodynamic to inflammatory injury
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Critical Renal Artery Stenosis

Reduced Renal Blood Flow

“Ischemic Nephropathy”

Vascular rarefication

Oxidative Stress Injury

Inflammatory cell infiltration

Fibrosis / Atubular Glomeruli / Glomerulosclerosis

Irreversible Kidney Injury

Potential 
Therapeutic Targets

Renal artery 
revascularization

RAAS Blockade

Angiogenesis:
-EPC/ MSC infusion
-angiogenic peptides/

stimulation
Targeted Mitochondrial
Protection

Immunomodulation:
-anti-T cell therapy
-cytokine modulation
-Cell-based therapy

--EPC
--MSC

Injury pathways and targets in Atherosclerotic Renovascular Disease

JASN 26: 2074, 2015
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Nephrectomy:
Pressor kidney (1938)

Surgical bypass (1960’s)

PTRA +/- Stent
1980’s-90s

RAAS Blockade
1980’s-90s

Small HTN Trials (-)
1995-2000

ASTRAL: 2009

CORAL: 2014

Observational 
Series: High Risk
Subsets UK: 

Hypertension 2019: :  
“True Resistant

Hypertension” by 
ABPM:
France

Management of Renovascular Disease:  Enthusiasm for renal revascularization

Textor and Taler, Hypertension 2019 (modified)
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N=1052 patients
1996-2009

F/U: 37% died
10.6% RRT

Predictors: Death
--CKD stage
--DM
--Carotid disease
--proteinuria
--statin (-)

Predictors: Renal Replacement Therapy
--CKD stage
--proteinuria
--smoker
--ACEI (-)
--CCB (+)

J. Vasc. Interv. Radiol.: 2016
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Renovascular Hypertension and Ischemic Nephropathy 2020

• Prevalence / Associated Disease
• Pathophysiology / Clinical manifestations
• Medical Rx: role of ACE / ARB
• Prospective Trials: low risk groups
• High-risk subsets 
• Renal Revascularization 2020: Competing risk

• ?Adjunctive therapy



IS RENOVASCULAR DISEASE “LOST” OR BECOMING AN
“ORPHAN DISEASE”?

textor.stephen@mayo.edu


