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Atherosclerotic renal artery stenosis (ARAS) is a common
form of renal vascular disease and progressive disease. It
could lead to resistant hypertension and renal insufficien-
cy. It is almost associated with ischemic nephropathy with
progressive decline in renal function and cardiac compli-
cations including flash pulmonary edema. The presence of
ARAS is also associated with an increased risk of
cardiovascular death. Common therapeutic strategies for
ARAS include medical therapy and angioplasty with
stenting.

But current guidelines on ARAS revascularization have
seen a major shift. The benefit of revascularization has
been challenged since three large randomized controlled
trials failed to demonstrate any improvement in clinical
outcomes after endovascular revascularization.[1-3] Now,
what should we do for ARAS?
Re-understanding for the Prevalence

ARAS is common in the elderly, patients with diabetics,
patients with other types of atherosclerosis. For example,
concurrent diagnosis of coronary artery disease among
individuals with ARAS ranges from 11.3% to 39.0%.[4]

The prevalence of ARAS is poorly defined. The majority of
patients with ARAS are asymptomatic; therefore, the
actual prevalence of renal disease may bemuch higher than
the estimated prevalence.
Re-understanding for the Diagnosis

Renal artery angiography is still the gold standard for
diagnosing ARAS. Previous studies reported the progres-
sion of worsening severity was 50% at 5 years.[5] A recent
paper considered that patients with low-grade (<50%)
ARAS have an excess risk for cardiovascular and renal
complications.[6] Therefore, it used to be considered that
early diagnosis of ARAS is of great value, but renal artery
angiography is expensive and hazards with contrast agent.
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Finding safer and cheaper procedures to estimate ARAS
earlier is very important. As well, simple, and typical
clinical characteristics are more meaningful if ARAS is
present.
Re-understanding for the Clinical Characteristics

Unfortunately, ARAS is frequently asymptomatic and has
no characteristic clinical or laboratory manifestation. This
makes its early diagnosis very difficult. There should be a
high index of clinical suspicion for ARAS in the setting of
epigastric bruit, pulse pressure, uncontrolled hypertension,
or some risk factors such as diabetes, dyslipidemia, and
smoking. But in our multi-regression analysis, we did not
find smoking is a strong predicting factor for ARAS.[7] We
established a simple model of scoring risk and predicted a
high probability of ARAS.Meanwhile, Khatami et al[8] did
some researches for a simple risk score model to predict
ARAS. This model can be used for both clinical and
research purposes.

Clinically, recurrent flash pulmonary edema may warn
existing severe ARAS lesions. Also, ARAS is an important
contributor to renal failure and aggravating hypertension.
In addition, ARAS with chronic kidney disease poses a risk
for exacerbation of cardiovascular disease and multiple
long-term complications. Can timely therapy improve
clinical outcomes?
Re-understanding for the Treatment Strategies

This topic is debatable. Currently, optimal medical therapy
(OMT) is the first-line treatment for ARAS. Especially,
three large randomized controlled trials suggested there
was no difference between OMT and revasculariza-
tion.[1-3] OMT is more important in a clinic. It is involved
in the control of dyslipidemia and hypertension, platelet
inhibition. The focus of OMT relies on controlling
hypertension. These therapeutic options are only based
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on clinical experience. The mild lesion (<50%) can be
controlled by OMT. Follow the degree of stenosis
aggravated, the damage of renal function is difficult to
reverse, the blood pressure is also difficult to control. Once
the patients had refractory hypertension and pulmonary
edema or recurrent heart failure, renal revascularization
would be performed.

Due to the morbidity and mortality of open surgery, the
approach of renal revascularization is renal artery stenting
in the patients with ARAS, it replaced surgical revasculari-
zation over the past decade. Whether the treatment
strategies are optimal, OMT plus renal artery stenting
or OMT alone? The key point is how to obtain a benefit on
renal revascularization.
Re-understanding for the Renal Revascularization

First, we should analyze these three randomized clinical trials
again. Participantsof these trialswere thosewhomostlyhada
moderate degree of stenosis (50%–70%diameter reduction),
moderately uncontrolled hypertension, relatively stable
kidney function, and no pulmonary edema. So, the results
were not fit for the global ARAS populations. However,
subgroups had good outcomes after renal artery stenting,
which included resistant hypertension, ischemic nephropa-
thy, and cardiac destabilization syndrome.

Second, how to select a suitable patient for renal
revascularization. Recent clinical trials in high-risk
patients with ARAS have reported that blood pressure
control was improved in up to 65% of patients and renal
function was improved in approximately 30% to 40% of
patients. Also, the estimated glomerular filtration rate
was increased by at least 11mL·min�1·1.73 m�2. This
benefit was obtained after revascularization. Followed
over 5 years, cardiovascular death or stroke risk was
reduced.[9,10] Newer case report suggested a renal
revascularization is an effective option for treating specific
criteria of ARAS patients. The criteria are refractory
hypertension, an atrophic kidney, chronic total renal
artery occlusion, and recent blood pressure deterioration
or the presence of collateral perfusion to the affected
kidney.[11] So, the patients with severe lesions and unstable
hemodynamics are suitable for renal revascularization.

Third, how to estimate middle lesion. The middle lesion
with the degree of stenosis is 50% to 70%. It needs some
measures to help delineate hemodynamic significance.
Clinical experience suggests that resting or hyperemic
translesional systolic gradient >20mmHg, mean pressure
gradient >10mmHg hemodynamic, or renal fractional
flow reserve of �0.8 will confirm hemodynamic signifi-
cance. We should carefully evaluate the hemodynamic
significance of patients with middle lesions before deciding
whether or not revascularization.

Finally, how to evaluate the benefit of renal revasculariza-
tion. Pulmonary edema or recurrent heart failure can be
reversed by revascularization. This effect was confirmed.

Usually, uncontrolled blood pressure and renal insuffi-
ciency is a common clinical problem byARAS causing. The
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main benefit of renal revascularization is possibly
improvement of blood pressure and renal function.
Revascularization can improve blood flow perfusion of
the kidney. Kidney injury is often associated with blood
pressure and dyslipidemia other factors. So, these benefit
factors are involved in OMT.

Then, an evaluation of cardiovascular outcomes and renal
events was observed. But, no study of medical treatment
reported cardiovascular and other outcomes. The evidence
regarding other outcomes is poor. Additionally, it needs to
evaluate adverse events and restenosis rates after revascu-
larization. Stent placement is currently most commonly
used. No randomized trial evaluated revascularization
technique with stent placement.

Latest meta-analysis shows that renal revascularization plus
OMT reduces the incidence of refractory hypertension, but
compared with OMT alone, the rates of stroke, renal events,
cardiac events, cardiac mortality, and all-cause mortality do
not improve.[12] Meanwhile, the author considered the low
strength of the meta-analysis for these findings, if candidates
for renal revascularization are carefully selected, renal
revascularization will have more effect.

Clinicians must identify the responsive patients who would
benefit from angioplasty through risk stratification and the
prediction of outcomes. We should establish clinical scores
or decision-making trees that would guide clinicians on
patient selection either OMT or renal revascularization.
Future Direction

Newer therapeutic interventions are needed, such as new
drugs, genes, and cell-based therapies. Renal revasculari-
zation can potentially cure or significantly improve blood
pressure control, but the response to revascularization is
hard to predict. Therefore, new diagnostic strategies are
needed for optimal patient selection.

It addresses the challenges associated with clinical decision-
making in patientswithARAS.Currently,we should develop
a simple risk score model, especially for the asymptomatic
patient, ordecision-making trees toARAS.Wealso shoulddo
someresearch todefineappropriatepatients forpercutaneous
transluminal renal angioplasty treatment.

Shortly, we expect that a safe non-invasive and accurate
imaging method would be established. It would judge the
degree of ARAS and blood perfusion, would allow
screening of patients before intervention and prediction
of the efficacy of an intervention, and would provide
important guidance for clinicians.
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