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Twoforms of renalartery leasions

A, Angiogram from a patient with FMD with
lesionscharacteristioof medial fibroplasia. The
Gstring-of-0 S I Rpdpearanceypically develops ir
the mid portion of thevessefrom circumferential
webs within the vessel. These lesions may
progress, particularly in smokers

B, MRA from anndividualwith atherosclerotic
disease affecting the renal arteries. These
lesions commonly arise near the ostium of the
vessel ananaybe an extension of aortic plaques

GarovicV.D. andTextorS.C.Circulation.2005:112:13621374
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() . Schematic summary of the clinical manifestatiorts:
of renovasculadisease

Manifestations of Renovascular
Disease

Asymptomatic

“Incidental RAS"
/ Renovascular Hypertension
Renal Artery Stenosis Ischemic Nephropathy

Accelerated CV Disease
Congestive Heart failure
Stroke
Secondary Aldosteronism
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e Spectrum of renovascula@iseasananifestations
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Renovascular Accelerated CV Disease
Hypertension Congestive Heart failure
Stroke
Asymptomatic )
“Incidental RAS” Ischemic Nephropathy

HerrmannS.M.S. SaadA., Stephen ClextorS.CNephrol. Dial. Transplant., 2015, 3@66375



UNILATERAL RENAL ARTERY STENOSIS

Reduced renal perfusion Increased renal perfusion
B
l : »
T Renin-angiotensin system (RAS) Suppressed RAS  Increased Na* excretion
T Renin (pressure natriuresis)
T Angiotensin ||
T Aldosterone

Angiotensin Il-dependent hypertension

Effect of blockade of RAS
Reduced arterial pressure
Enhanced lateralization of diagnostic tests
Glomerular filtration rate (GFR) in stenotic kidney may fall

Diagnostic tests
Plasma renin activity elevated
Lateralized features, €.g., renin levels in renal veins, captopril-enhanced renography



Pressormechanisms 2
identified in renovascular hypertension

_Stennsis

Angiotensinogen « Renin
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Angiotensin |

ACE

Angiotensin |l

| I I | I

Vaso- Renal Aldosterone Vasculareffects Sympathetic Myocardial effects
constriction sodium secretion * Hypertrophy  nerve system * LV hypertrophy

\at&ntiun * Remodeling activation * Myoctye growth

* LV remodeling
Transition to alternative vascular mechanisms e.g.
Oxidative Stress
Endothelin
Vasoconstrictor prostaglandins

GarovicV.D. andTextorS.C.Circulation.2005;112:13621374



BILATERAL RENAL ARTERY STENOSIS

Bilateral Stenosis of solitary kidney
I J
1
Reduced renal perfusion
[
' '
T Renin-angiotensin system (RAS) Impaired Na* and water
T Renin excretion
T Angiotensin Il R J,
ibi
T Aldosterone Volume expansion
Normal or low angiotensin lI Increased arterial pressure

Effect of blockade of RAS
Reduced arterial pressure only after volume depletion
May lower GFR

Diagnostic tests
Plasma renin activity normal or low
Lateralized features: none
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G| e Measuredfall in arterial pressureandblood flow ¥
acrossstenoticvasculatesioninducedin experimentalanimals
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May AG. et al.Surgery 1963,54,250-259



‘@9 Measuredfall in arterial pressure andblood flow -
acrossstenoticvasculalesioninducedin experimentalanimals

Thesedataindicatethat ocriticak lesionsrequirg 70-80% luminabbstruction
before hemodynamiceffectscan bedetected
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s#Hemodynamiconsequencesf renalartery stenosis?
(MRImethod)
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SchoenberdO, Bock MKallinowskiF, Just A. J AildocNephrol. 2000 ;12::21968
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Brown J.J. et al., Lancet, 1976, 1, 121221
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- Pathogenesisf ischemicnephropathy

Generalized atherosclerosis

Hypertensmn Renal artery Intrarenal
systemic stenosis atheroembolism

Y
Renal tissue hypoxia
P

. vascular
T local re.mn rarefaction
synthesis in
+ Interstitium
T local Ang i

/ production

T ROS T PDGF-B | |T TGF

Glomerulosclerosis | - T interstitial
fibrosis
\‘\ '
J GFR

Adamczak M.WiecekA., Nefrologia, 2012;32:43238
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At the early stage of renal injury, compensatory mechanisms intii¢e W\
proliferation, but abnormaMV structure and function, continuous oxidatig&ress,
andaccumulation of extracellular matrix (ECM) subsequently resit\inoss

Chronicrenalischemia

Mild ) Vasoconstriction Oxidative Vasoconstriction R T MV
ischemia Endothelial stress Endothelial remodeling
dysfunction dysfunction
v

Early MV

!
proliferation / % Fibrosis

S Late MV '
t Angiogenic proliferation /|| Angiogenic
factors factors
v /
‘]‘MV permeability

Tlnflammation I

»| IMV leakage MV density <
lBlood supply Blood supply
MV function

Progression
of renal injury

v
4 Fibrosis h J

Lerman L.O. an€hadeA. R. Curt Opin. Nephrol. Hypertens, 2009; 18: 169165
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“Three-dimensionatomographic images of theortical
microcirculationin sham RAS, and RAS + PiRA
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FavreauF.D. et al.Kidney Int; 201078,11101118
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Representative threglimensional reconstruction of the renal microvascular
architecture(usingmicrocomputed tomography) and renal morphology (trichrom
staining) showin@pposingchangesn microvascular architecture in early
atherosclerosis compared with chronic ischemia

Microvascular rarefaction in particular is accompanied by severe renal fibrgsis
Lerman L.O. an€hadeA. R. Curt Opin. Nephrol. Hypertens, 2009; 18: 169165




