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Stenting may benefit select patients
with severe renal artery stenosis
n their article in this issue of the CleveIanswer
land Clinic Journal of Medicine, Kabach et al
no to the question of whether stent-

ing of severe renal artery stenosis improves
outcomes compared with medical therapy
alone.1 They review the findings of four key
studies2–5 published between 2003 and 2014
and conclude that, in patients with severe
atherosclerotic renal artery stenosis and hypertension or chronic kidney disease, renal
artery stenting with medical therapy can improve blood pressure control but has no significant impact on cardiovascular or mortality outcomes.1
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Furthermore, the authors state that in view
of the risk of complications associated with
stenting, medical management should continue to be the first-line therapy.1 Indeed, the
ASTRAL study (Angioplasty and Stenting
for Renal Artery Lesions) investigators found
substantial risks without evidence of a worthwhile clinical benefit from revascularization
in patients with atherosclerotic renovascular
disease.3
Nevertheless, I believe that this procedure
may benefit certain patients.
■■ MAYO CLINIC COHORT STUDY
In 2008, our group at Mayo Clinic Health system in Eau Claire, Wisconsin, published the
results of a prospective cohort study in 26 patients with renal artery stenosis and chronic
kidney disease who presented with rapidly
worsening renal failure (defined as an increase
doi:10.3949/ccjm.82a.14128

in serum creatinine of ≥ 25%) while receiving an angiotensin-converting enzyme (ACE)
inhibitor or an angiotensin II receptor blocker
(ARB).6,7
These drugs—inhibitors of the reninangiotensin-aldosterone system—slow the
progression of chronic kidney disease but can
acutely worsen renal function, especially in
patients with renal artery stenosis, and withdrawing them in this situation was the focus
of our study.
The patients (10 men and 16 women)
ranged in age from 63 to 87 (mean age 75.3).
At enrollment, the ACE inhibitors and
ARBs were discontinued, standard nephrologic care was applied, and the glomerular
filtration rate (estimated by the Modification
of Diet in Renal Disease Study equation) was
monitored. After at least 2 weeks, percutaneous renal angioplasty with stent placement
was considered if the patient met any of the
following criteria:
• Persistence of renal failure
• Flash pulmonary edema
• Uncontrolled hypertension despite the use
of at least three antihypertensive medications.
Nine patients underwent percutaneous
angioplasty and stenting and 17 did not.
The procedure was done on one renal artery in 8 patients and both renal arteries in
1. Indications for the procedure were recent
worsening of renal failure in 8 patients and
recent worsening renal failure together with
symptomatic flash pulmonary edema in 1 patient. (Flash pulmonary edema is the only
class I recommendation for percutaneous renal angioplasty in the 2006 joint guidelines
of the American College of Cardiology and
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FIGURE 1. Changes in the estimated glomerular filtration
rate (eGFR) after percutaneous transluminal angioplasty
and stenting of the right renal artery in a 67-year-old
woman with hypertension, bilateral renal artery stenosis,
and atrophy of the left kidney. She presented in November 2002 with symptomatic acute exacerbation of chronic
kidney disease.
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FIGURE 2. Changes in the serum creatinine level after
bilateral percutaneous transluminal angioplasty and renal
artery stenting in a 70-year-old woman with hypertension
and diabetes who presented in May 2004 with symptomatic acute exacerbation of chronic kidney disease in association with flash pulmonary edema.

the American Heart Association.8) As noted
above, all the patients were experiencing
acute exacerbation of chronic kidney disease
at the time.
We found clear evidence of additional improved and sustained renal function in the
patients who underwent percutaneous renal
angioplasty and stenting compared with the
patients who did not (Figures 1 and 2).6,7
In an editorial9 following publication of the
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ASTRAL study, our group reported a subsequent 82-month analysis of our 26-patient cohort completed in June 2009. In the 7 surviving patients who had undergone percutaneous
renal angioplasty and stenting, the estimated
glomerular filtration rate had increased from
27.4 mL/min/1.73 m2 (± 12.7, range 11–47)
at baseline to 50.3 (± 21.7, range 23–68) (P =
.018) after 46.9 months.
■■ PATIENT NUMBER 13
To illustrate how percutaneous renal angioplasty and stenting can reverse recently worsening renal failure in renal artery stenosis, I
would like to discuss in greater detail a patient
from our two previous reports.6,7
Patient 13, a 67-year-old woman with hypertension, was referred to our nephrology service in September 2004 to consider starting
hemodialysis for symptomatic renal failure.
Her serum creatinine had increased to 3.4 mg/
dL from a previous baseline level of 2.0 mg/
dL, and she also had worsening anemia and
hyperkalemia. She had been taking lisinopril
10 mg/day for the last 12 months. Magnetic
resonance angiography revealed high-grade
(> 95%) bilateral renal artery stenosis with an
atrophic left kidney.
Lisinopril was promptly discontinued, and
within 2 weeks her serum creatinine level had
decreased by more than 0.5 mg/dL. In midNovember 2004, she underwent right renal
artery angioplasty with stent placement. After that, her serum creatinine decreased further, and 3 months later it had dropped to
1.6 mg/dL. The value continued to improve,
with the lowest measurement of 1.1 mg/dL,
equivalent to an estimated glomerular filtration rate of 51 mL/min/1.73 m2. This was in
May 2006, 19 months after stopping lisinopril
and 17 months after angioplasty and stenting. The last available serum creatinine level
(August 2006) was 1.2 mg/dL, equivalent to
an estimated glomerular filtration rate of 45
mL/min/1.73 m2 (Figure 1). Unfortunately,
the patient died of metastatic lung cancer in
December of that year.
Also of note, the patient who underwent
angioplasty because of recurrent flash pulmonary edema had no recurrences of it afterward.
We concluded that, in patients with he-
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modynamically significant renal artery stenosis presenting with acutely worsening renal
failure, renal angioplasty with stenting has
the potential to reverse renal failure, improve
blood pressure control, and stop flash pulmonary edema.6–8
Notably, all patients in our study who
underwent renal angioplasty with stenting
had new-onset acute renal injury as defined
by an increase in the baseline serum creatinine of more than 25% during the 3 months
before stent placement.6–8 Patients in the
STAR,2 HERCULES,4 and CORAL5 studies
had renal artery stenosis but otherwise stable
chronic kidney disease at the time of enrollment. In the ASTRAL study,3 12% of the
patients had acute kidney injury on study
enrollment, defined as an increase in the serum creatinine level of more than 20% or of

more than 1.13 mg/dL.3
While we strongly agree with aggressive
yet monitored medical therapy for patients
with hemodynamically significant renal artery stenosis, I posit that selected patients do
indeed derive significant clinical benefits from
renal angioplasty and stenting. Our group’s
prospective individual-patient-level data
support the paradigm that angioplasty with
stenting is useful in patients with renal artery
stenosis who experience “acute-on-chronic”
kidney disease.
The pathophysiology of renal artery stenosis and the progression of chronic kidney
disease are complex, and many factors affect
patient outcomes and response to treatment.
Thus, the message is that treatment of severe
renal artery stenosis must be individualized.9–11
■
No one treatment fits all.10,11
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