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Intrinsic Renal Failure

PART 13
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Figure 334-3 Major causes of intrinsic acute kidney injury. ATN, acute tubular necrosis; DIC, disseminated intravascular coagulation;
HTN, hypertension; PCN, penicillin; TTP/HUS, thrombotic thrombocytopenic purpura/hemolytic-uremic syndrome; TINU, tubulointerstitial
nephritis-uveitis.
architecture of the blood vessels that supply oxygen and nutrients
to the tubules. Enhanced leukocyte-endothelial interactions in the
small vessels lead to inflammation and reduced local blood flow
to the metabolically very active S3 segment of the proximal tubule,
which depends on oxidative metabolism for survival. Ischemia alone
in a normal kidney is usually not sufficient to cause severe AKI, as
evidenced by the relatively low risk of severe AKI even after total
interruption of renal blood flow during suprarenal aortic clamping
or cardiac arrest. Clinically, AKI more commonly develops when
ischemia occurs in the context of limited renal reserve (e.g., chronic
kidney disease or older age) or coexisting insults such as sepsis,
vasoactive or nephrotoxic drugs, rhabdomyolysis, or the systemic
inflammatory states associated with burns and pancreatitis. Prerenal
azotemia and ischemia-associated AKI represent a continuum of
the manifestations of renal hypoperfusion. Persistent preglomerular
vasoconstriction may be a common underlying cause of the reduction in GFR seen in AKI; implicated factors for vasoconstriction
include activation of tubuloglomerular feedback from enhanced
delivery of solute to the macula densa following proximal tubule
injury, increased basal vascular tone and reactivity to vasoconstrictive agents, and decreased vasodilator responsiveness. Other contributors to low GFR include backleak of filtrate across damaged and
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denuded tubular epithelium and mechanical obstruction of tubules
from necrotic debris (Fig. 334-4).
Postoperative AKI Ischemia-associated AKI is a serious complication in
the postoperative period, especially after major operations involving significant blood loss and intraoperative hypotension. The procedures most
commonly associated with AKI are cardiac surgery with cardiopulmonary
bypass (particularly for combined valve and bypass procedures), vascular
procedures with aortic cross clamping, and intraperitoneal procedures.
Severe AKI requiring dialysis occurs in approximately 1% of cardiac
and vascular surgery procedures. The risk of severe AKI has been less
well studied for major intraperitoneal procedures but appears to be of
comparable magnitude. Common risk factors for postoperative AKI
include underlying chronic kidney disease, older age, diabetes mellitus,
congestive heart failure, and emergency procedures. The pathophysiology
of AKI following cardiac surgery is multifactorial. Major AKI risk factors are common in the population undergoing cardiac surgery. The use
of nephrotoxic agents including iodinated contrast for cardiac imaging
prior to surgery may increase the risk of AKI. Cardiopulmonary bypass
is a unique hemodynamic state characterized by nonpulsatile flow and
exposure of the circulation to extracorporeal circuits. Longer duration of
cardiopulmonary bypass is a risk factor for AKI. In addition to ischemic
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