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PART 10
Disorders of the Cardiovascular System
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Figure 299-2 A. CT angiogram illustrating loss of circulation to the upper pole of the right kidney in a patient with fibromuscular disease and
a renal artery aneurysm. Activation of the renin-angiotensin system produced rapidly developing hypertension. B. Angiogram illustrating highgrade renal artery stenosis affecting the left kidney. This lesion is often part of widespread atherosclerosis and sometimes is an extension of
aortic plaque. This lesion develops in older individuals with preexisting atherosclerotic risk factors.
endovascular procedures, and supportive care, particularly antihypertensive drug therapy. Application of these methods depends on the
patient’s overall condition, the precipitating factors (e.g., local trauma
or systemic illness), the magnitude of renal tissue and function at risk,
and the likelihood of recurrent events in the future. For unilateral
disease, e.g., arterial dissection with thrombosis, supportive care with
anticoagulation may suffice. Acute, bilateral occlusion is potentially
catastrophic, producing anuric renal failure. Depending on the precipitating event, surgical or thrombolytic therapies can sometimes
restore kidney viability.

MICROVASCULAR INJURY ASSOCIATED WITH HYPERTENSION
ARTERIOLONEPHROSCLEROSIS
“Malignant” Hypertension Although BP rises with age, it has long been
recognized that some individuals develop rapidly progressive BP elevations with target organ injury including retinal hemorrhages, encephalopathy, and declining kidney function. Placebo arms during the
controlled trials of hypertension therapy identified progression to
severe levels in 20% of subjects over 5 years. If untreated, patients
with target organ injury including papilledema and declining kidney
function suffered mortality rates in excess of 50% over 6–12 months,
hence the designation “malignant.” Postmortem studies of such
patients identified vascular lesions, designated “fibrinoid necrosis,”
with breakdown of the vessel wall, deposition of eosinophilic material including fibrin, and a perivascular cellular infiltrate. A separate
lesion was identified in the larger interlobular arteries in many patients
with hyperplastic proliferation of the vascular wall cellular elements,
deposition of collagen, and separation of layers, designated the
“onionskin” lesion. For many of these patients, fibrinoid necrosis led
to obliteration of glomeruli and loss of tubular structures. Progressive
kidney failure ensued and, without dialysis support, led to early
mortality in untreated malignant-phase hypertension. These vascular
changes could develop with pressure-related injury from a variety
of hypertensive pathways, including but not limited to activation of
the renin-angiotensin system and severe vasospasm associated with
catecholamine release. Occasionally, endothelial injury is sufficient to
induce microangiopathic hemolysis, as discussed below.
Antihypertensive therapy is the mainstay of therapy for malignant
hypertension. With effective BP reduction, manifestations of vascular
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injury including microangiopathic hemolysis and renal dysfunction
can improve over time. Whereas series reported before the era of drug
therapy suggested that 1-year mortality rates exceeded 90%, current
survival over 5 years exceeds 50%.
Malignant hypertension is less common in Western countries,
although it persists in parts of the world where medical care and antihypertensive drug therapy are less available. It most commonly develops
in patients with treated hypertension who neglect to take medications
or who may use vasospastic drugs, such as cocaine. Renal abnormalities
typically include rising serum creatinine and occasionally hematuria
and proteinuria. Biochemical findings may include evidence of hemolysis (anemia, schistocytes, and reticulocytosis) and changes associated
with kidney failure. African-American males are more likely to develop
rapidly progressive hypertension and kidney failure than are whites in
the United States. Genetic polymorphisms (first identified as MYH9,
but now thought to be APOL1) that are common in the AfricanAmerican population predispose to subtle focal sclerosing glomerular
disease, with severe hypertension developing at younger ages secondary to renal disease in this instance.
“Hypertensive Nephrosclerosis” Based on experience with malignant
hypertension and epidemiologic evidence linking BP with long-term
risks of kidney failure, it has long been assumed that lesser degrees of
hypertension induce less severe, but prevalent, changes in kidney vessels and loss of kidney function. As a result, a large portion of patients
reaching ESRD without a specific etiologic diagnosis are assigned the
designation “hypertensive nephrosclerosis.” Pathologic examination
commonly identifies afferent arteriolar thickening with deposition of
homogeneous eosinophilic material (hyaline arteriolosclerosis) associated with narrowing of vascular lumina. Clinical manifestations include
retinal vessel changes associated with hypertension (arteriolar narrowing, crossing changes), left ventricular hypertrophy, and elevated
BP. The role of these vascular changes in kidney function is unclear.
Postmortem and biopsy samples from normotensive kidney donors
demonstrate similar vessel changes associated with aging, dyslipidemia,
and glucose intolerance. Although BP reduction does slow progression
of proteinuric kidney diseases and is warranted to reduce the excessive
cardiovascular risks associated with CKD, antihypertensive therapy
does not alter the course of kidney dysfunction identified specifically as
hypertensive nephrosclerosis.
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