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clearance, obstructive acute renal failure requires obstruction at
the urethra or bladder outlet, bilateral ureteral obstruction, or
unilateral obstruction in a patient with a single functioning kidney.
Obstruction is usually diagnosed by the presence of ureteral and
renal pelvic dilation on renal ultrasound. However, early in the
course of obstruction or if the ureters are unable to dilate (e.g.,
encasement by pelvic or periureteral tumors), the ultrasound
examination may be negative. The specific urologic conditions
that cause obstruction are discussed in Chap. 343.

PART 2
Cardinal Manifestations and Presentation of Diseases

Intrinsic Renal Disease
When prerenal and postrenal azotemia have been excluded as
etiologies of renal failure, an intrinsic parenchymal renal disease is
present. Intrinsic renal disease can arise from processes involving
large renal vessels, intrarenal microvasculature and glomeruli, or
the tubulointerstitium. Ischemic and toxic ATN account for ~90%
of cases of acute intrinsic renal failure. As outlined in Fig. 61-1, the
clinical setting and urinalysis are helpful in separating the possible
etiologies. Prerenal azotemia and ATN are part of a spectrum of
renal hypoperfusion; evidence of structural tubule injury is present in ATN, whereas prompt reversibility occurs with prerenal
azotemia upon restoration of adequate renal perfusion. Thus, ATN
often can be distinguished from prerenal azotemia by urinalysis and
urine electrolyte composition (Table 61-2 and Fig. 61-1). Ischemic
ATN is observed most frequently in patients who have undergone
major surgery, trauma, severe hypovolemia, overwhelming sepsis,
or extensive burns. Nephrotoxic ATN complicates the administration of many common medications, usually by inducing a combination of intrarenal vasoconstriction, direct tubule toxicity, and/
or tubule obstruction. The kidney is vulnerable to toxic injury by
virtue of its rich blood supply (25% of cardiac output) and its ability
to concentrate and metabolize toxins. A diligent search for hypotension and nephrotoxins usually uncovers the specific etiology of
ATN. Discontinuation of nephrotoxins and stabilization of blood
pressure often suffice without the need for dialysis while the tubules
recover. An extensive list of potential drugs and toxins implicated
in ATN is found in Chap. 334.
Processes involving the tubules and interstitium can lead to
acute kidney injury (AKI), a subtype of acute renal failure. These
processes include drug-induced interstitial nephritis (especially by
antibiotics, NSAIDs, and diuretics), severe infections (both bacterial and viral), systemic diseases (e.g., systemic lupus erythematosus), and infiltrative disorders (e.g., sarcoidosis, lymphoma, or leukemia). A list of drugs associated with allergic interstitial nephritis
is found in Chap. 340. Urinalysis usually shows mild to moderate
proteinuria, hematuria, and pyuria (~75% of cases) and occasionally WBC casts. The finding of RBC casts in interstitial nephritis has
been reported but should prompt a search for glomerular diseases
(Fig. 61-1). Occasionally, renal biopsy will be needed to distinguish
among these possibilities. The finding of eosinophils in the urine
is suggestive of allergic interstitial nephritis or atheroembolic renal
disease and is optimally observed with Hansel staining. The absence
of eosinophiluria, however, does not exclude these etiologies.
Occlusion of large renal vessels, including arteries and veins,
is an uncommon cause of acute renal failure. A significant reduction in GFR by this mechanism suggests bilateral processes or, in
a patient with a single functioning kidney, a unilateral process.
Renal arteries can be occluded with atheroemboli, thromboemboli,
in situ thrombosis, aortic dissection, or vasculitis. Atheroembolic
renal failure can occur spontaneously but most often is associated
with recent aortic instrumentation. The emboli are cholesterol-rich
and lodge in medium and small renal arteries, with a consequent
eosinophil-rich inflammatory reaction. Patients with atheroembolic
acute renal failure often have a normal urinalysis, but the urine may
contain eosinophils and casts. The diagnosis can be confirmed by
renal biopsy, but this procedure is often unnecessary when other
stigmata of atheroemboli are present (livedo reticularis, distal
peripheral infarcts, eosinophilia). Renal artery thrombosis may lead
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EVALUATION OF HEMATURIA
HEMATURIA
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Figure 61-2 Approach to the patient with hematuria. ANCA,
antineutrophil cytoplasmic antibody; ASLO, antistreptolysin O; CT,
computed tomography; GBM, glomerular basement membrane; IVP,
intravenous pyelography; RBC, red blood cell; UA, urinalysis; VDRL,
Venereal Disease Research Laboratory; WBC, white blood cell.

to mild proteinuria and hematuria, whereas renal vein thrombosis
typically induces heavy proteinuria and hematuria. These vascular
complications often require angiography for confirmation and
are discussed in Chap. 341.
Diseases of the glomeruli (glomerulonephritis and vasculitis)
and the renal microvasculature (hemolytic-uremic syndromes,
thrombotic thrombocytopenic purpura, and malignant hypertension) usually present with various combinations of glomerular
injury: proteinuria, hematuria, reduced GFR, and alterations of
sodium excretion that lead to hypertension, edema, and circulatory
congestion (acute nephritic syndrome). These findings may occur
as primary renal diseases or as renal manifestations of systemic diseases. The clinical setting and other laboratory data help distinguish
primary renal diseases from systemic diseases. The finding of RBC
casts in the urine is an indication for early renal biopsy (Fig. 61-1),
as the pathologic pattern has important implications for diagnosis,
prognosis, and treatment. Hematuria without RBC casts can also be
an indication of glomerular disease; this evaluation is summarized
in Fig. 61-2. A detailed discussion of glomerulonephritis and
diseases of the microvasculature is found in Chap. 340.
Oliguria and Anuria
Oliguria refers to a 24-h urine output <400 mL, and anuria is
the complete absence of urine formation (<100 mL). Anuria can
be caused by total urinary tract obstruction, total renal artery or
vein occlusion, and shock (manifested by severe hypotension and
intense renal vasoconstriction). Cortical necrosis, ATN, and rapidly
progressive glomerulonephritis occasionally cause anuria. Oliguria
can accompany acute renal failure of any etiology and carries a
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