Emboli to the kidneys arise most frequently as a result of cholesterol
crystals breaking free of atherosclerotic vascular plaque and lodging in downstream microvessels. Most clinical atheroembolic events
follow angiographic procedures, often of the coronary vessels. It has
been argued that nearly all vascular interventional procedures lead
to plaque fracture and release of microemboli, but clinical manifestations develop only in a fraction of these. The incidence of clinical
atheroemboli has been increasing with more vascular procedures and
TABLE 299-2 C linical Factors Favoring Medical Therapy and
Revascularization or Surveillance for Renal Artery
Stenosis
Factors Favoring Medical Therapy and Revascularization for Renal
Artery Stenosis
• Progressive decline in GFR during treatment of systemic hypertension
• Failure to achieve adequate blood pressure control with optimal medical
therapy (medical failure)
• Rapid or recurrent decline in the GFR in association with a reduction in
systemic pressure
• Decline in the GFR during therapy with ACE inhibitors or ARBs
• Recurrent congestive heart failure in a patient in whom the adequacy of
left ventricular function does not explain a cause
Factors Favoring Medical Therapy and Surveillance of Renal Artery
Disease
• Controlled blood pressure with stable renal function (e.g., stable renal
insufficiency)
• Stable renal artery stenosis without progression on surveillance studies
(e.g., serial duplex ultrasound)
• Very advanced age and/or limited life expectancy
• Extensive comorbidity that make revascularization too risky
• High risk for or previous experience with atheroembolic disease
• Other concomitant renal parenchymal diseases that cause progressive
renal dysfunction (e.g., interstitial nephritis, diabetic nephropathy)
Abbreviations: ACE, angiotensin-converting enzyme; ARBs, angiotensin receptor blockers;
GFR, glomerular filtration rate.
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ATHEROEMBOLIC RENAL DISEASE

longer life spans. Atheroembolic renal disease is suspected in more 1629
than 3% of elderly subjects with end-stage renal disease (ESRD) and is
likely underdiagnosed. It is more frequent in males with a history of
diabetes, hypertension, and ischemic cardiac disease. Atheroemboli in
the kidney are strongly associated with aortic aneurysmal disease and
renal artery stenosis. Most clinical cases can be linked to precipitating
events, such as angiography, vascular surgery, anticoagulation with
heparin, thrombolytic therapy, or trauma. Clinical manifestations
of this syndrome commonly develop between 1 and 14 days after
an inciting event and may continue to develop for weeks thereafter.
Systemic embolic disease manifestations, such as fever, abdominal
pain, and weight loss, are present in less than half of patients, although
cutaneous manifestations including livedo reticularis and localized toe
gangrene may be more common. Worsening hypertension and deteriorating kidney function are common, sometimes reaching a malignant
phase. Progressive renal failure can occur and require dialytic support.
These cases often develop after a stuttering onset over many weeks and
have an ominous prognosis. Mortality rate after 1 year reaches 38%,
and although some may eventually recover sufficiently to no longer
require dialysis, many do not.
Beyond the clinical manifestations above, laboratory findings
include rising creatinine, transient eosinophilia (60–80%), elevated
sedimentation rate, and hypocomplementemia (15%). Establishing
this diagnosis can be difficult and is often by exclusion. Definitive
diagnosis depends on kidney biopsy demonstrating microvessel occlusion with cholesterol crystals that leave a “cleft” in the vessel. Biopsies
obtained from patients undergoing surgical revascularization of the
kidney indicate that silent cholesterol emboli are frequently present
before any further manipulation is performed.
No effective therapy is available for atheroembolic disease once it
has developed. Withdrawal of anticoagulation is recommended. Late
recovery of kidney function after supportive measures sometimes
occurs, and statin therapy may improve outcome. The role of embolic
protection devices in the renal circulation is unclear, but a few prospective trials have failed to demonstrate major benefits. These devices
are limited to distal protection during the endovascular procedure and
offer no protection from embolic debris after removal.
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long life expectancy. These patients often respond well to percutaneous renal artery angioplasty. If BP can be controlled to goal
levels and kidney function remains stable in patients with ARAS,
it may be argued that medical therapy with follow-up for disease
progression is equally effective. Prospective trials up to now have
failed to identify compelling benefits for interventional procedures
regarding short-term results of BP and renal function, and long-term
studies regarding cardiovascular outcomes, such as stroke, congestive heart failure, myocardial infarction, and end-stage renal failure,
are not yet complete. Medical therapy should include blockade of
the renin-angiotensin system, attainment of goal BPs, cessation of
tobacco, statins, and aspirin. Renal revascularization is now often
reserved for patients failing medical therapy or developing additional complications.
Techniques of renal revascularization are improving. With experienced operators, major complications occur in about 9% of cases,
including renal artery dissection, capsular perforation, hemorrhage,
and occasional atheroembolic disease. Although not common,
atheroembolic disease can be catastrophic and accelerate both
hypertension and kidney failure, precisely the events that revascularization is intended to prevent. Although renal blood flow usually
can be restored by endovascular stenting, recovery of renal function
is limited to about 25% of cases, with no change in 50% and some
deterioration evident in others. Patients with rapid loss of kidney
function, sometimes associated with antihypertensive drug therapy,
or with vascular disease affecting the entire functioning kidney mass
are more likely to recover function after restoring blood flow. When
hypertension is refractory to effective therapy, revascularization
offers real benefits. Table 299-2 summarizes currently accepted
guidelines for considering renal revascularization.

THROMBOEMBOLIC RENAL DISEASE
Thrombotic occlusion of renal vessels or branch arteries can lead to
declining renal function and hypertension. It is difficult to diagnose
and is often overlooked, especially in elderly patients. Thrombosis
can develop as a result of local vessel abnormalities, such as local dissection, trauma, or inflammatory vasculitis. Local microdissections
sometimes lead to patchy, transient areas of infarctions labeled “segmental arteriolar mediolysis.” Although hypercoagulability conditions
sometimes present as renal artery thrombosis, this is rare. It can also
derive from distant embolic events, e.g., the left atrium in patients
with atrial fibrillation or from fat emboli originating from traumatized
tissue, most commonly large bone fractures. Cardiac sources include
vegetations from subacute bacterial endocarditis. Systemic emboli to
the kidneys may also arise from the venous circulation if right-to-left
shunting occurs, e.g., through a patent foramen ovale.
Clinical manifestations vary depending on the rapidity of onset and
extent of occlusion. Acute arterial thrombosis may produce flank pain,
fever, leukocytosis, nausea, and vomiting. If kidney infarction results,
enzymes such as lactate dehydrogenase (LDH) rise to extreme levels. If
both kidneys are affected, renal function will decline precipitously with
a drop in urine output. If a single kidney is involved, renal functional
changes may be minor. Hypertension related to sudden release of
renin from ischemic tissue can develop rapidly, as long as some viable
tissue in the “peri-infarct” border zone remains. If the infarct zone
demarcates precisely, the rise in BP and renin activity may resolve.
Diagnosis of renal infarction may be established by vascular imaging
with MRI, CT angiography, or arteriography (Fig. 299-2).
MANAGEMENT OF ARTERIAL THROMBOSIS OF THE KIDNEY
Options for interventions of newly detected arterial occlusion include
surgical reconstruction, anticoagulation, thrombolytic therapy,
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