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in an older patient with atherosclerotic disease and comorbid conditions. Patients with long-standing hypertension, advanced renal
insufficiency, or diabetes mellitus are less likely to benefit from renal
vascular repair. The most effective medical therapies include an ACE
inhibitor or an angiotensin II receptor blocker; however, these agents
decrease glomerular filtration rate in a stenotic kidney owing to efferent renal arteriolar dilation. In the presence of bilateral renal artery
stenosis or renal artery stenosis to a solitary kidney, progressive renal
insufficiency may result from the use of these agents. Importantly, the
renal insufficiency is generally reversible after discontinuation of the
offending drug.
If renal artery stenosis is suspected and if the clinical condition
warrants an intervention such as percutaneous transluminal renal
angioplasty (PTRA), placement of a vascular endoprosthesis (stent),
or surgical renal revascularization, imaging studies should be the
next step in the evaluation. As a screening test, renal blood flow may
be evaluated with a radionuclide [131I]-orthoiodohippurate (OIH)
scan, or glomerular filtration rate may be evaluated with a [99mTc]diethylenetriamine pentaacetic acid (DTPA) scan before and after a
single dose of captopril (or another ACE inhibitor). The following
are consistent with a positive study: (1) decreased relative uptake by
the involved kidney, which contributes <40% of total renal function,
(2) delayed uptake on the affected side, and (3) delayed washout on the
affected side. In patients with normal, or nearly normal, renal function,
a normal captopril renogram essentially excludes functionally significant renal artery stenosis; however, its usefulness is limited in patients
with renal insufficiency (creatinine clearance <20 mL/min) or bilateral
renal artery stenosis. Additional imaging studies are indicated if the
scan is positive. Doppler ultrasound of the renal arteries produces reliable estimates of renal blood flow velocity and offers the opportunity
to track a lesion over time. Positive studies usually are confirmed at
angiography, whereas false-negative results occur frequently, particularly in obese patients. Gadolinium-contrast magnetic resonance
angiography offers clear images of the proximal renal artery but may
miss distal lesions. An advantage is the opportunity to image the renal
arteries with an agent that is not nephrotoxic. Contrast arteriography
remains the “gold standard” for evaluation and identification of renal
artery lesions. Potential risks include nephrotoxicity, particularly in
patients with diabetes mellitus or preexisting renal insufficiency.
Some degree of renal artery obstruction may be observed in almost
50% of patients with atherosclerotic disease, and there are several
approaches for evaluating the functional significance of such a lesion
to predict the effect of vascular repair on blood pressure control and
renal function. Each approach has varying degrees of sensitivity and
specificity, and no single test is sufficiently reliable to determine a
causal relationship between a renal artery lesion and hypertension.
Functionally significant lesions generally occlude more than 70% of
the lumen of the affected renal artery. On angiography, the presence of
collateral vessels to the ischemic kidney suggests a functionally significant lesion. A lateralizing renal vein renin ratio (ratio >1.5 of affected
side/contralateral side) has a 90% predictive value for a lesion that
would respond to vascular repair; however, the false-negative rate for
blood pressure control is 50–60%. Measurement of the pressure gradient across a renal artery lesion does not reliably predict the response
to vascular repair.
In the final analysis, a decision concerning vascular repair vs. medical therapy and the type of repair procedure should be individualized.
Patients with fibromuscular disease have more favorable outcomes
than do patients with atherosclerotic lesions, presumably owing to
their younger age, shorter duration of hypertension, and less systemic
disease. Because of its low risk-versus-benefit ratio and high success
rate (improvement or cure of hypertension in 90% of patients and
restenosis rate of 10%), PTRA is the initial treatment of choice for
these patients. Surgical revascularization may be undertaken if PTRA
is unsuccessful or if a branch lesion is present. In atherosclerotic
patients, vascular repair should be considered if blood pressure cannot
be controlled adequately despite optimal medical therapy or if renal
function deteriorates. Surgery may be the preferred initial approach
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for younger atherosclerotic patients without comorbid conditions;
however, for most atherosclerotic patients, depending on the location of the lesion, the initial approach may be PTRA and/or stenting.
Surgical revascularization may be indicated if these approaches are
unsuccessful, the vascular lesion is not amenable to PTRA or stenting,
or concomitant aortic surgery is required, e.g., to repair an aneurysm.
A National Institutes of Health–sponsored prospective, randomized
clinical trial is in progress comparing medical therapy alone with
medical therapy plus renal artery stenting regarding Cardiovascular
Outcomes for Renal Atherosclerotic Lesions (CORAL).
PRIMARY ALDOSTERONISM
Excess aldosterone production due to primary aldosteronism is a
potentially curable form of hypertension. In patients with primary
aldosteronism, increased aldosterone production is independent of the
renin-angiotensin system, and the consequences are sodium retention,
hypertension, hypokalemia, and low PRA. The reported prevalence
of this disorder varies from <2% to ~15% of hypertensive individuals.
In part, this variation is related to the intensity of screening and the
criteria for establishing the diagnosis.
History and physical examination provide little information about
the diagnosis. The age at the time of diagnosis is generally the third
through fifth decade. Hypertension is usually mild to moderate but
occasionally may be severe; primary aldosteronism should be considered in all patients with refractory hypertension. Hypertension
in these patients may be associated with glucose intolerance. Most
patients are asymptomatic; however, infrequently, polyuria, polydipsia, paresthesias, or muscle weakness may be present as a consequence
of hypokalemic alkalosis. Although aldosterone is a salt-retaining
hormone, patients with primary aldosteronism rarely have edema.
Renal dysfunction and cardiovascular disease are strikingly increased
in patients with primary aldosteronism compared to those with primary hypertension.
In a hypertensive patient with unprovoked hypokalemia (i.e., unrelated to diuretics, vomiting, or diarrhea), the prevalence of primary
aldosteronism approaches 40–50%. In patients on diuretics, serum
potassium <3.1 mmol/L (<3.1 meq/L) also raises the possibility of
primary aldosteronism; however, serum potassium is an insensitive
and nonspecific screening test. Serum potassium is normal in ~25%
of patients subsequently found to have an aldosterone-producing
adenoma, and higher percentages of patients with other etiologies of
primary aldosteronism are not hypokalemic. Additionally, hypokalemic hypertension may be a consequence of secondary aldosteronism,
other mineralocorticoid- and glucocorticoid-induced hypertensive
disorders, and pheochromocytoma.
The ratio of plasma aldosterone to plasma renin activity (PA/
PRA) is a useful screening test. These measurements preferably are
obtained in ambulatory patients in the morning. A ratio >30:1 in
conjunction with a plasma aldosterone concentration >555 pmol/L
(>20 ng/dL) reportedly has a sensitivity of 90% and a specificity of 91%
for an aldosterone-producing adenoma. In a Mayo Clinic series, an
aldosterone-producing adenoma subsequently was confirmed surgically in >90% of hypertensive patients with a PA/PRA ratio ≥20 and
a plasma aldosterone concentration ≥415 pmol/L (≥15 ng/dL). There
are, however, several caveats to interpreting the ratio. The cutoff
for a “high” ratio is laboratory- and assay-dependent. Some anti
hypertensive agents may affect the ratio (e.g., aldosterone antagonists,
angiotensin receptor antagonists, and ACE inhibitors may increase
renin; aldosterone antagonists may increase aldosterone). Current
recommendations are to withdraw aldosterone antagonists for at least
4–6 weeks before obtaining these measurements. Because aldosterone
biosynthesis is potassium-dependent, hypokalemia should be corrected with oral potassium supplements prior to screening. With these
caveats, the ratio has been reported to be useful as a screening test in
measurements obtained with patients taking their usual antihypertensive medications. A high ratio in the absence of an elevated plasma
aldosterone level is considerably less specific for primary aldosteronism
since many patients with primary hypertension have low renin levels
in this setting, particularly African Americans and elderly patients.
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