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The Acute Dialysis Quality Initiative (ADQI) group proposed a
standard definition and classification system for the syndrome of acute
renal failure. The classification system coins the acronym RIFLE and has
three levels: Risk, Injury, and Failure; and two outcomes: Persistent acute
renal failure (termed Loss) and End stage kidney disease classically, the
causes of AKI have been subdivided into three groups: prerenal, intrinsic,
and post renal. While there is considerable overlap between these,
especially the first two, it remains a useful clinical guide.

Current diagnostic parameters for AKI are limited by reliance on
serum creatinine, which is affected by age, gender and muscle mass. It is
not so helpful in early detection of AKI as elevations in serum creatinine
may occur several days after the actual injury. The search for AKI
biomarkers has focused on identifying alternatives to serum creatinine.
Urinary neutrophil gelatinase associated lipocalin (NGAL) and
interleukin-18 may provide insights into the cause of AKI. Similarly,
serum NGAL, serum cystatin C and urinary kidney injury molecule-1
(KIM-1) may facilitate the early diagnosis of AKI.

Detection of risk factors predisposing to AKI in every patient is so
important in anticipation and using of preventive strategies in such
patients: age, emergency surgery, liver disease, BMI, high risk surgery,
peripheral vascular occlusive disease and chronic obstructive pulmonary
disease, sever hemodynamic derangement and use of nephrotoxic
medications.

Management is directed at treating any life threatening features,
attempting to halt or reverse the decline in renal function, and if
unsuccessful providing support by renal replacement therapy anticipating
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renal recovery. Hyperkalemia, pulmonary edema, and severe acidosis
require immediate attention. Fluid balance, the treatment of less severe
acidosis, the use of diuretics and dopamine, as well as the relief of
obstruction are all issues in the further management of the patient some
more controversial than others. Provided the patient can be maintained
through the period of non-function, and no further insults accrue, the
kidney is remarkable in its ability to recover its normal homoeostatic
role.

Pharmacological interventions in AKI have targeted the prevention
of renal ischemia or modulation of the ongoing inflammatory or
hormonal insults. Low dose dopamine, historically thought to improve
renal perfusion and thus prevent AKI, has recently been shown to have
no effect on mortality and RRT requirement. Similarly, atrial natriuretic
peptide (ANP), a vasoactive endogenous hormone that increases
glomerular filtration by dilating afferent and constricting efferent
arterioles, was felt to be a promising therapeutic option.

Intermittent hemodialysis (IHD), continuous renal replacement
therapies (CRRT) and sustained low efficiency dialysis (SLED) are the
principal RRT modalities that are used in the acute setting. Although
institutional policies may determine the local availability of these
modalities, CRRT and SLED tend to be used in patients with greater
hemodynamic instability. There is likely substantial intercenter
variability with respect to how each of these forms of RRT is utilized and
prescribed.
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Acute kidney injury (AKI) has now replaced the term acute renal

failure and a universal definition and staging system has been proposed

to allow earlier detection and management AKI. The new terminology

enables healthcare professionals to consider the disease as a spectrum of

injury.  This spectrum extends from less severe forms of injury to more

advanced injury when acute kidney failure may require renal replacement

therapy (RRT) (Praught and Shlipak, 2005).

Clinically, acute kidney injury is characterized by a rapid reduction

in kidney function resulting in a failure to maintain fluid, electrolyte and

acid-base homeostasis. There have previously been many different

definitions of AKI used in the literature which has made it difficult to

determine the epidemiology and outcomes of AKI. Over recent years

there has been increasing recognition that relatively small rises in serum

creatinine in a variety of clinical settings are associated with worse

outcomes (Praught and Shlipak, 2005).

Acute kidney injury occurs in approximately one to five percent of

all hospitalized patients and is increasingly prevalent. The development

of acute renal failure (ARF) is known to increase cost, duration of stay,

and mortality (Kheterpal et al., 2007).
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Acute kidney injury is a common clinical problem encountered in

critically ill patients and characteristically portends an increase in

morbidity and mortality (Uchino et al., 2005).

Acute kidney injury is no longer considered to be an innocent

bystander merely reflecting co-existent pathologies. It has been

demonstrated to be an independent risk factor for mortality (Levy et al.,

1996).
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Anatomy of the Kidney
Location

The kidneys are located in the paravertebral gutter and lie in

a retroperitoneal position at a slightly oblique angle. There are two, one

on each side of the spine. The asymmetry within the abdominal cavity

caused by the liver typically results in the right kidney being slightly

lower than the left, and left kidney being located slightly more medial

than the right (Cotran et al., 2005).

Surface anatomy of the kidney

The left kidney is approximately at the vertebral level T12 to L3. The

right kidney lies just below the diaphragm and posterior to the liver, the

left kidney below the diaphragm and posterior to the spleen. Resting on

top of each kidney is an adrenal gland. The upper (cranial) parts of the

kidneys are partially protected by the eleventh and twelfth ribs, and each

whole kidney and adrenal gland are surrounded by two layers of fat (the

perirenal and pararenal fat) and the renal fascia (Cotran et al., 2005).

Structure of the Kidney

The substance, or parenchyma, of the kidney is divided into two

major structures: superficial is the renal cortex and deep is the renal

medulla. Grossly, these structures take the shape of 8 to 18 cone-

shaped renal lobes, each containing renal cortex surrounding a portion of
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medulla called a renal pyramid (of Malpighi). There are projections of

cortex between the renal pyramids called renal

columns (of Bertin). Nephrons, the urine-producing functional structures

of the kidney, span the cortex and medulla. The initial filtering portion of

a nephron is the renal corpuscle, located in the cortex, which is followed

by a renal tubule that passes from the cortex deep into the medullary

pyramids. Part of the renal cortex, a medullary ray is a collection of renal

tubules that drain into a single collecting duct (Giebisch and Windhager,

2004).

The tip, or papilla, of

each pyramid empties urine

into a minor calyx, minor

calyces empty into major

calyces, and major calyces

empty into the renal pelvis,

which becomes the ureter

(Giebisch and Windhager,

2004).

Renal circulation

The renal arteries

branch laterally from the

aorta just below the origin of the superior mesenteric artery. The paired

renal arteries take 20% of cardiac output to supply organs that represent

Fig. 1 : Structure of the kidney

(Cotran et al., 2005).


