
Introduction

Over the last few decades, major advances in non-
invasive vascular imaging have allowed an earlier de-
tection of renovascular disease (RVD).1Atherosclerotic
renal artery stenosis (ARAS) represents a common

manifestation of generalized atherosclerosis and is the
predominant renal artery lesion in patients over 50 years
of age and in patients with cardiovascular disease. It has
been reported that the prevalence is about 7% in healthy
elderly individual,2 and 10-30% in patients with resist-
ant hypertension,3 diabetes,4,5 coronary artery disease,6
peripheral artery disease,7 cerebrovascular disease8 and
aortic aneurysm.9 The advent of interventional radiol-
ogy and a growing familiarity with angioplasty and/or
stenting techniques have recently prompted many car-
diologists and interventional radiologists to opt for
revascularization in all individuals with RVD. This ap-
proach has led to an increasing number of invasive
treatments.10
However, there is no compelling clinical evidence

supporting this approach, as the data from randomized
controlled trials,11-13 meta-analysis and systematic re-
views14-16 does not enable clinicians to conclude that
balloon angioplasty is superior to medical therapy in
lowering blood pressure or in restoring renal function.
Nevertheless, many clinicians are aware that some pa-
tients may benefit from revascularization, therefore
the real challenge for them is to identify patients with
renovascular disease who can potentially benefit from
this procedure.
Since the decision as to the optimal management

of patients with renal artery stenosis still triggers con-
troversy and debate among cardiologist, internists and
nephrologists, the aim of this review is to analyze the
nature of the problems that make the management of
patients with renal artery stenosis so controversial. 
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ABSTRACT

In recent years, decisions taken on the optimal management of patients with renal artery stenosis have triggered off con-
troversy and debate among clinicians dealing with renovascular disease. The main reason underlying this ongoing controversy
may be the heterogeneity of the clinical entities that are normally associated with the umbrella definition of renal artery
stenosis. Indeed a causal link between the stenosis and its clinical consequences (i.e. hypertension, renal failure) can often
demonstrated in some entities, such as fibromuscular dysplasia, truncal stenosis or arterial stenosis in the transplanted kidney,
which can be defined as pure renal artery stenosis. On the contrary, the entity generally called ostial stenosis is a disease of
the abdominal aorta where it encroaches the ostium of the renal artery at the end of a long process involving the entire
vascular tree. Patients affected by ostial stenosis also suffer from generalized atherosclerosis, and kidney damage is often
caused by the atherosclerotic environment with the stenosis acting as an innocent bystander. This may account for the low
rate of renal function recovery in subjects with ostial stenosis. In our view, keeping the different entities separate along with
a careful understanding of the mechanisms underpinning renal damage, particularly the intrarenal activation of the renin an-
giotensin system which in turn induces renal inflammation and oxidative stress, may enable clinicians to make the right de-
cisions in regard to revascularization.
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Role of age in the management of patients 
with renal artery stenosis

In 1962, Morris et al.17 reported a significant renal
function recovery in some patients with azotemia
caused by renal artery stenosis (RAS). Since then,
other authors have reported clinical success in patients
who had undergone surgery to salvage renal func-
tion.18-20 Nevertheless the mean age of the patients
treated in the 1960s and 1970s was drastically lower
if compared to the current series. As reported by Tex-
tor and McKusick,21 the mean age of published series
of patients submitted to renal revascularization over
the last thirty years has risen by more than 15 years.
To further evaluate the role of age we have subdi-

vided all the published series, according to the mean
age of each series.22We have correlated the percentage
of favorable revascularization outcomes with the mean
age of the respective groups and found an inverse cor-
relation between the two parameters, i.e. the higher
the mean age of the patients treated, the lower the per-
centage of renal function recovery. Furthermore, we
identified an evident positive correlation between the
mean age of the series and the rate of progression after
revascularization (Figure 1).23
Likewise a meta-regression analysis of 47 angio-

plasty studies has clearly shown an inverse relation-
ship between the age of patients and the success in
treating hypertension after revascularization.23,24
Therefore this data corroborates the view that pa-

tient age should be carefully taken into account when
selecting the therapeutic strategy.

Mismatch between Goldblatt experiment
and clinical practice

The Goldblatt experiment25 is a milestone in the
conceptual approach to renovascular disease and is un-
doubtedly a powerful and innovative model that con-
tinues to influence the imagination of clinicians who
deal with renal artery stenosis. Hence, when we think
of renovascular disease, our view is still deeply shaped
by Goldblatt’s study. Yet it should be remembered that
in Goldblatt’s experiment renal artery clipping was per-
formed in the context of a perfectly healthy vascular
tree. A clinical situation that may mirror the Goldblatt’s
experiment is one in which the stenosis affects the renal
artery in relatively young subjects whose vascular tree
is not badly damaged. In clinical practice, this situation
is frequently encountered in subjects suffering from fi-
bromuscular dysplasia, non-ostial or truncal stenosis,
and transplanted-kidney arterial stenosis. In recent
years, the increasing prevalence of ostial lesions runs
parallel with the increasing longevity of the population
of the Western world. The declining mortality from

acute coronary disease allows for a gradual develop-
ment of non-coronary atherosclerotic disease, which
also affects the abdominal aorta and renal arteries.26
Hence this kind of renal artery lesions is likely to occur
at the end of a long-lasting atherosclerotic process that
has already injured nearly all blood vessels of the body.
In actual fact, ostial lesions are usually accompanied by
a markedly diseased aorta, including the presence of an
aortic aneurysm, and are associated with coronary ar-
tery disease, aorto-iliac and carotid atherosclerotic
changes (Figure 2).26
As a consequence, in these patients renal failure is

hardly ever exclusively due to hypoperfusion caused
by the narrowing of the renal artery, but rather to the
atherosclerotic setting, i.e. a mixture of hypertensive
damage, spontaneous cholesterol atheroembolism,27,28
intrarenal vascular disease, oxidative stress and sys-
temic inflammation29 (Figure 3).
In order to mimic the atherosclerotic milieu char-

acteristic of patients with ostial stenosis, Chade et al.30
superimposed cholesterol overfeeding to the classic
clipping of renal artery in a group of pigs, and com-
pared the kidney lesions of pigs with both high cho-
lesterol and renal artery stenosis with those of pigs
with pure renal artery stenosis. 
The authors found that all types of kidney injuries

(perivascular, tubulo-interstitial, and glomerular fi-
brosclerosis, kidney inflammation, tissue oxidative
stress) were more severe in pigs treated by cholesterol
overfeeding. Therefore this experiment stresses the im-
portance of the atherosclerotic environment in inducing
renal changes, besides renal artery stenosis. Moreover,
additional experimental and clinical data31-34 supports
the hypothesis that there is no correlation between the
patency of the lumen of renal arteries and the degree
of renal failure in subjects with ARAS.
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Figure 1. Percentage of subjects with improvement
(black columns) or worsening (white columns) in
glomerular filtration rate (GFR), after revascularization,
according to the age range.
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Figure 2. Examples of pure renal artery stenosis (A, B) and of aortic-renal vascular disease (or ostial stenosis) (C, D).

Figure 3. The mechanism of renal damage in patients with pure renal artery stenosis (A) and in patients with athero-
sclerotic aortic-renal disease (i.e. ostial stenosis) (B). GFR, glomerular filtration rate.
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Also the percentage of patients with improved
renal function after revascularization varies signifi-
cantly when the patients with ostial stenosis are com-
pared with the patients with pure renal stenosis. A few
years ago we reviewed the literature in order to eval-
uate the outcome of revascularization in terms of renal
function recovery according to the type of stenosis.22
We were able to identify the outcome of revascular-
ization in 137 subjects with definite non-ostial or trun-
cal stenosis, in 26 cases with well-documented renal
failure caused by fibromuscular dysplasia (FD), and
in 194 patients whose renal dysfunction was attribut-
able to post-transplant renal artery stenosis (PTRAS).
A significant improvement in renal function was re-
ported in 44.5% of subjects with truncal stenosis, in
77% of cases with FD, and in 53% of patients with
PTRAS submitted to revascularization. However,
when we analyzed data concerning 419 subjects with
well-documented ostial stenosis, we found an im-
provement in renal function only in 20% of patients.
In conclusion the aforementioned data suggests

that in patients with pure RAS there is often a direct
causal link between the stenosis and the functional de-
crease of glomerular filtration rate (GFR), whereas in
most patients with ostial stenosis the renal damage is
not linked to the renal artery narrowing.
Hence, clinicians are faced with a significant chal-

lenge: how to understand when renal artery stenosis
is just an innocent bystander, and when it is instead
the primary cause of kidney damage. To answer this
question it may be useful to examine the mechanisms
at the basis of the GFR decline, when renal artery
stenosis is the real cause of renal damage.

Mechanisms of a functional, reversible
decrease in glomerular filtration rate

The occurrence of renal artery stenosis gives rise
to several compensatory mechanisms: an increased
blood flow velocity at the site of stenosis; the activa-
tion of pressor mechanisms increasing systemic blood
pressure in order to restore renal perfusion down-
stream to the stenosis; the vasodilation of preglomeru-
lar vessels to reduce intrarenal resistance to the blood
flow, and lastly efferent arteriole constriction, through
the activation of the intrarenal renin angiotensin sys-
tem (IRAS) to keep GFR normal in spite of the reduc-
tion in the glomerulus’ hydraulic pressure. Only when
the aforementioned compensatory mechanisms have
been overcome, does the functional and reversible de-
cline of GFR take place.35
Hence by keeping in mind that activation of the

IRAS is the last defense against the occurrence of the
functional decline of GFR, it may be speculated that
when the signs of IRAS activation are absent, a rapid

recovery of renal function after revascularization is
unlikely. So, to return to clinical practice, it can be
suggested that the search for signs of intrarenal acti-
vation on the renin-angiotensin system may be a use-
ful tool to detect those patients in whom a recovery of
renal function after revascularization is likely.36

The structural, irreversible damage
and the problem of the progression
towards end-stage renal disease

Renal artery stenosis may also induce, in the long-
term, irreversible renal damage by inducing renal in-
terstitial fibrosis and glomerulosclerosis. On these
grounds, by stressing the importance of preventing
progressive renal damage some authors support revas-
cularization in all patients with stenosis, because they
consider renovascular disease always to be a progres-
sive disease ending up in end-stage renal disease
(ESRD).37,38
There is no doubt that ARAS may be a progres-

sive disorder. Indeed, stenosis sometimes progresses
towards complete occlusion and, when the stenosis
affects both kidneys or occurs in a solitary kidney, it
may induce ESRD. However, the problem is this:
how many stenoses will actually progress to occlu-
sion? Also, if the process does not concern all the
stenoses, how can we identify those at high risk of
progression? 
Early studies identified progression to renal occlu-

sion in 14 to 50% of patients followed up for five
years.39,40 In more recent series, an occlusion of the
stenotic renal arteries was found in 3.1% of the sub-
jects41 and a significant disease progression occurred
in 11.1% of patients.42 It is important to consider that,
in many series, patients were selected on the grounds
of clinical signs such as resistant hypertension or un-
explained renal failure. Therefore the conclusions
should not be extrapolated/generalized to patients with
a fortuitous diagnosis of RAS. Two series with a long-
lasting follow up43,44 showed that when RAS was found
as an incidental finding, for instance during angiogra-
phy performed for peripheral artery disease, no patient
reached end-stage renal failure, and serum creatinine
levels remained stable throughout the follow-up.
The advocates of revascularization as a means of

preventing end-stage renal disease underline that a
growing number of subjects reaching ESRD have a
diagnosis of ARAS.37,38 However, it should be consid-
ered that the coexistence of ARAS and ESRD does not
prove a causal link between the two conditions.45
Hence, to identify the patients in whom the revascu-
larization may prevent the ESRD, it is important to
understand the mechanisms at the root of progressive
renal damage.

[page 151]                                                 [Italian Journal of Medicine 2014; 8:402] [page 151]

When stenting in renal artery stenosis? 

Non
-co

mmerc
ial

 us
e o

nly



Mechanism of chronic structural damage
Through the activation of IRAS and the ensuing ar-

teriole efferent constriction, stenosis may induce an in-
crease in the filtration fraction and so the fractional
sodium reabsorption increases in the affected kidney.46
Since sodium reabsorption requires a large oxygen sup-
ply to the tubule - nearly 60% of the O2 consumption
occurs in the ascending loop of Henle - the mismatch
between oxygen supply and oxygen requirement at the
medulla level may be harmful. The activation of IRAS
may also induce an oxidative stress since angiotensin
II (AT2), acting on angiotensin II type 1 receptors
(AT1R), induces an activation of superoxide produc-
tion by the nicotinamide adenine dinucleotide phos-
phate oxidase, which is abundantly expressed in the
kidney.47 The superoxide production in turn, by induc-
ing an inappropriate energy usage, due to the impair-
ment of mitochondrial respiration, provokes a
worsening of the imbalance between the oxygen sup-
ply and requirement.48
Furthermore, it is recognized that AT2 is a potent

activator of inflammation49 because the AT1R activa-
tion of T cells is capable of activating chemokine path-
ways, leading to inflammation.50,51 Therefore, when
the activation of IRAS takes place, it may trigger off

a cascade of events that end up in glomerular and
tubulo-interstitial fibrosis and in micro-vessel loss
which is no longer reversible (Figure 4).52
The importance of the role of imbalance, at

medullary level, between O2 supply and tubular work,
correlated with the IRAS activation, can explain an
apparent paradox which at times occurs in clinical
practice: a rapid decrease in GFR can play a protective
role and can favor the functional recovery after the
revascularization, as reported by Murray et al.,53 who
found that the faster the decline in GFR before revas-
cularization, the better the renal function recovery
after revascularization. 
A second apparent paradox is that the occurrence

of rapidly developing anuria can play a protective role,
as demonstrated by some reports54,55 showing a total
success rate in recovering renal function in anuric pa-
tients, even after several months of dialysis treatment. 
The likely explanation for these somewhat puz-

zling events is that when a stenosis becomes severe in
a short time, the glomerular filtration rate falls sharply,
and in turn the overall sodium re-absorption and the
consumption of oxygen rapidly decline.52 So perfusion
pressures as low as 20 mmHg that provokes anuria can
offer protection from parenchymal anoxic injury be-
cause the glomerular filtration rate and sodium deliv-
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Figure 4. The chart shows the mechanisms that provoke structural, irreversible renal damage.
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ery fall completely, and overall sodium re-absorption
and oxygen consumption boil down to very little. 
To sum up, there can be three scenarios in clinical

practice: in the first one, the stenosis is not hemody-
namically significant and then is the innocent by-
stander of the damage caused by the atherosclerotic
environment; in the second, there is a renal adaptation
to the stenosis57 with simultaneous reductions in the
blood flow and GFR and no activation of IRAS, no
increase in the filtration fraction and the preservation
of oxygenation, particularly at level of medullary re-
gion. For as long as this adaptation persists the kidney
is protected from progressive structural damage. In
third scenario, the stenosis induces the chronic activa-
tion of IRAS, which, in turn, triggers off inflammatory
and oxidative pathways thereby inducing progressive
renal damage that leads to ESRD. Once again, the
signs of IRAS activation may be useful in order to de-
tect patients at risk of progressive renal injury.

Prognostic criteria for treatment: computed
tomography angiography, magnetic resonance
angiography, Doppler, renography

Some diagnostic tools can be also used to predict
the outcome of revascularization. Computed tomog-
raphy angiography (CTA) and magnetic resonance an-
giography (MRA) are useful to identify whether
high-grade stenosis is present, to determine whether
lesions are bilateral, and are in a location suitable for
endovascular or surgical repair. Furthermore, both
CTA and MRA are useful to evaluate aortic wall dam-
age and then the risk of athero-embolization during a
endovascular maneuver.56,57
Duplex Doppler ultrasonography can provide

functional and structural assessment. Peak systolic ve-
locity (PSV) measured by Doppler can be useful for
evaluating the degree of luminal stenosis: previous
studies have indicated that a 60% stenosis is associ-
ated with a PSV of 200 cm/s.58 More recent studies
have suggested that 60% stenoses are better detected
with velocities >300 cm/s59 and velocities >385 cm/s
are commonly associated with renal hypoxia.60 The re-
sistive index (RI), measured at level of segmental ar-
teries, can also be useful. RI is defined as height of
PSV minus height of end-diastolic velocity divided by
the PSV, and reflects the status of the flow character-
istics in the renal microcirculation. An elevated RI re-
flects intrinsic parenchymal damage or small-vessel
disease.57 In some, but not in other61 studies, an RI>0.8
indicated no benefits after revascularization. 
Taking into account the divergent data on RI, the ap-

proach in clinical practice might be the following: in the
presence of a decrease in GFR, a normal RI (i.e, <0.6)
excludes structural kidney damage and indicates func-
tional damage and therefore a likely recovery in renal

function after revascularization. However, an elevated
RI (i.e.>0.8) does not always exclude an improvement
in renal failure after revascularization, because a quota
of functional, reversible decreases in GFR may some-
times be added on structural and irreversible lesions. 
The use of captopril, radionuclide renography may

act as prognostic index. The addition of captopril and
the comparison with a baseline (non-captopril)
renogram allow for the estimation of the functional role
of angiotensin in maintaining glomerular filtration.62Al-
ternatively, the administration of an angiotensin con-
verting enzyme (ACE) inhibitor or an angiotensin type
2 receptor (AT2R) blocker may be used as a prognostic
tool: an acute elevation of serum creatinine (>30%
above pre-treatment levels) after initiation of therapy
detects the role of IRAS in preserving a normal GFR.36
Studies in humans63 have shown that the activation of
IRAS does not occur until the pressure distal to the le-
sion falls at least by 10-20% below the pressure proxi-
mal to the lesion. This corresponds to translesional peak
systolic gradients of 20-25 mmHg and degrees of lumi-
nal stenoses of 70-80%.64
It should be noted that the diagnostic role of the

renogram i.e. the search for the presence of a stenosis
without considering its role in causing effect on renal
circulation is not impressive, since renogram sensitiv-
ity ranges from 58 to 95% and its specificity ranges
from 17 to 100%.65
This wide range of sensibility and specificity is

probably due to a bias of selection. Actually, an enrol-
ment of subjects with a trivial stenosis (i.e. a narrow-
ing of the lumen as 50% or less) can induce a
reduction in the sensitivity of the renogram. On the
other hand the enrolment of patients with some degree
of volume depletion, which can activate the IRAS, can
provoke a sharp decline of specificity.
However, the prognostic role of the renogram is con-

ceptually very different from its diagnostic role. Just to
provide an example: a negative renogram with a positive
angiography is defined as a false negative if the
renogram is used as a diagnostic tool. However, when it
is used as a prognostic tool the right conclusion should
be that the narrowing of renal artery (which is present)
is not enough to activate the IRAS and therefore, as the
activation of IRAS is the last step before the functional
decrease of GFR, the absence of IRAS activation makes
a recovery in GFR unlikely after revascularization.
The potential usefulness of a direct measurement

of the pressure gradient has also been recognized for
many years and the development of the miniaturized
pressure sensor mounted near the tip of the angio-
plasty guidewire has made the measurement of pres-
sure gradient more accurate.66 However, direct
measurement is by far more invasive than the evalua-
tion of IRAS activation and should be used only in se-
lected cases.
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How to identify patients with atherosclerotic
renal artery stenosis who will likely benefit
from revascularization

At the end of this overview of the renal damage
mechanisms, and waiting for the results of the ongoing
trials,67,68 some conclusion can be drawn up that can
help the clinician to make the right decision (Table 1). 
First of all, we should always consider the clinical pic-

ture, particularly in patients with ostial stenosis. If accept-
able blood pressure control can be achieved with an easily
tolerated drug regimen and renal function remains stable,
little is to be gained by undertaking hazardous and expen-
sive vascular interventions.57 Conversely, if successful
blood pressure control remains hard to achieve, or addi-
tional conditions such as unexplained renal failure, a re-
fractory congestive heart failure, or flash pulmonary
edema69 are present, both patients and physicians can bet-
ter accept the risk of revascularization.
As regards the recovery of renal function in subjects

with renal failure, the clinician should consider that:
- The older the patient to be treated is, the lower the
likelihood of achieving renal function recovery.21,22

- A badly damaged abdominal aorta is a drawback to
revascularization. The clinician should evaluate the
ratio between the severity of stenosis and the dam-
age of aortic wall accurately: the best results will be
obtained when stenosis is severe and the aorta wall
is relatively well preserved (Figure 2B).27

- The degree of stenosis must be proportionate to the
severity of renal insufficiency. This means that only
a severe bilateral stenosis or a severe stenosis in a
solitary kidney (but not a unilateral stenosis) may
be the cause of a significant decrease in GFR.36

- The clinician should be reasonably certain that
the stenosis is hemodynamically significant. The
least invasive method is the evaluation of IRAS
activation.56,57

- The likelihood of a GFR recovery is inversely cor-
related to the presence of structural (irreversible)
kidney tissue damage. The presence of an intersti-
tial fibrosis or a nephroangiosclerosis can be eval-
uated by the measurement of RI by duplex
ultrasonography.61

As regards the prevention of progressive renal damage
and the prevention of ESRF, it should be borne in
mind that:

- Progressive renal damage only involves a minor-
ity of the RAS subjects. Furthermore, in the case
of the fortuitous detection of RAS, significant
progression is rare.43,44

- The progression of kidney disease is not always
linked to the narrowing of RAS, as the athero-
sclerotic environment is important as well.
Hence, it is likely that the improvement in med-
ical therapy, due to the availability of more effec-
tive anti-cholesterol and anti-platelet drugs, may
further slowdown the progression of renal dam-
age.70,71 Furthermore, some innovative treat-
ments, based on the infusion of vascular
endothelial growth factor or mesenchymal cells
have been successfully used in experimental set-
tings.72,73

- A treatment with ACE-inhibitors or AT2R-blockers
should be set up in all patients with ARAS. This
therapy could avoid chronic kidney damage related
to IRAS activation,74 and reduce mortality.75 How-
ever, when the ACE-administration induces a sig-
nificant decrease in GFR, revascularization should
be taken into account.

Complications of renal artery stenting
The revascularization maneuver is not devoid of

risks. In patients with ARAS, because of elastic recoil
in ostial lesions, the restenosis incidence ranges be-
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Table 1. Recommendations for the management of renovascular disease.

Factors in favor of a wait and see approach Factors in favor of revascularization

Well-controlled blood pressure Failure to achieve adequate blood pressure control with medical therapy

Stable renal function and stable renal artery stenosis on serial Progressive decline in GFR notwithstanding good blood pressure
duplex ultrasound control and a progressive narrowing of the stenosis

Advanced age and/or limited life expectancy Rapid or recurrent decline in GFR during therapy with ACE-inhibitors
or ARBs

Severe atherosclerotic damage of the abdominal aorta Recurrent flash pulmonary edema 

High risk or previous experience with atheroembolic disease Bilateral stenosis or stenosis in the solitary kidney

Clinical or laboratory signs of other nephropathies Activation of intrarenal renin-angiotensin system (radionuclide 
(glomerulonephritis, diabetic nephropathy) renogram)

High-resistive index (i.e. >0.8) with no sign of renin-angiotensin Renal insufficiency associated with low resistive index (i.e. <0.6)
system activation

GFR, glomerular filtration rate; ACE, angiotensin converting enzyme; ARBs, angiotensin II receptor blocker.
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tween 20-47%. Introduction of stent has extended the
efficacy of endovascular technique and the restenosis
rate after stenting is about 20% at 1 year.
An attempt at revascularization may produce a sys-

temic atheroembolic disease, at times with cata-
strophic results, particularly when severe aortic
disease is present. Realistically, it may be envisaged
that in at least 20% of these patients renal function will
deteriorate after the revascularization procedures.28,76
As a preventive measure, embolic protection devices
(EPD) have been applied in conjunction with renal ar-
tery stent placement. However the only prospective,
randomized trial of embolic protection devices with
renal stent placement demonstrated no difference be-
tween renal functional outcomes with or without the
use of EPD.77 Additional complications during renal
artery stent placement include dissection and renal ar-
tery rupture. Iatrogenic renal artery perforation can
occur from guidewire, angioplasty balloons, stents or
even the guide catheter itself. Aortic dissections most
likely occur as secondary to balloon-mediated intimal
tears within the renal vasculature that eventually ex-
tend retrograde into the aorta. Intimal tears with con-
trast extravasation are the result of separation of the
intima from the underlying media. Covered stents
have been found to be effective in treating both coro-
nary and iliac artery perforations. Extrapolation from
these data has led to the use of covered stents for the
treatment of renal artery dissections and perforations.78
Another relatively frequent complication is contrast

medium induced (CIN) nephropathy that occurs in
about 5% of the maneuvers. N-acetyl cysteine, in a dose
of 600 mg twice daily for 2 days, and/or sodium bicar-
bonate, have been advocated to lessening the risk of
CIN. To prevent periprocedural thrombosis, patients
commonly receive 325 mg of acetylsalicylic acid the
day prior to the procedure. In patients with ARAS,
clopidogrel 300 mg is often initiated the day before and
75 mg on the day of procedure. Patients who receive
stents commonly are maintained on 325 mg acetylsali-
cylic acid for life and 75 mg clopidogrel for 1-3 months.

Conclusions

Stenosis of renal artery can lead to hypertension and
to chronic renal failure, but the indications for revascu-
larization are the subject of continuing debate. This is
particularly true for ARAS which remains the most
common condition and it is often incidentally detected.
In patients with ARAS the challenge is to identify those
patients who are likely to benefit from revasculariza-
tion, avoiding useless and potentially dangerous ma-
neuvers but also identifying the risk for ischemic
irreversible injury at a time point when renal revascu-
larization can still be of benefit to salvaging the kidney.
A careful evaluation of clinical status, presence of as-

sociated aorto-iliac disease, entity of stenosis, presence
of bilateral lesion, intrarenal activity of renin an-
giotensin system, presence of an already irreversible
renal damage is mandatory in order to enable clinicians
to make the right decisions in regard to revasculariza-
tion. A novel approach to avoid kidney tissue injury re-
gardless of revascularization will be extremely useful.
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