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1. Discuss the pathophysiological process involved in renal failure.
Renal failure refers to failure of excretory functions of the kidney.  It can also be defined as the deterioration of renal functions resulting in a decline in the glomerular filtration rate (GFR) and rise in urea and non-nitrogenous substances in the
blood.
It is of two types:
-Acute renal failure and
-Chronic renal failure.

Acute Renal Failure
Acute renal failure refers to a sudden or abrupt loss of kidney function within a few days. It is often reversible within few days to few weeks. The causes of Acute renal failure can be divided into three categories namely:
i. Acute renal failure resulting from decreased blood supply to the kidneys: This condition is often referred to as prerenal acute kidney injury to reflect the abnormality originating outside the kidneys. It can be caused by hemorrhage, gdiarrhoea or vomiting,burns, myocardial infarction, valvular damage, anaphylactic shock, anesthesia, sepsis, severe infections, primary renal hemodynamic abnormalities, renal artery stenosis, embolism or thrombosis of renal artery or vein.
 The kidneys normally receive an abundant blood supply of about 110ml/min, or about 20-25% cardiac output. The main purpose of this high blood flow to the kidneys is to provide enough plasma for the high rates of glomerular filtration needed for effective regulation of body fluid volumes and solute concentration. Therefore decreased blood flow to the kidney is associated with decreased glomerular filtration rate (GFR) and decreased urine output of water and solutes. This condition causes accumulation of water and solutes in the body fluids, anuria (total cessation of urine output).

ii. Intrarenal Acute Renal Failure resulting from abnormalities with the kidney itself, including those that affect the blood vessels, glomeruli or tubules. Some of its causes include;
· Small vessel and/or glomerular injury  (vasculitis, cholesterol emboli, malignant hypertension, acute glomerulonephritis).
· Tubular epithelial injury (acute tubular necrosis due to ischemia and toxins.
· Renal interstitiual Injury (acute pyelonephritis, acute allergic interstitial nephritis)
iii. Postrenal Acute Renal Failure, resulting from obstruction of the urinary collecting system anywhere from the calyces to the outflow from the bladder. Some causes of postrenal acute renal failure include;
 - Bilateral obstruction of ureters or renal pelvises caused by large stones of blood clots.
 - Bladder Obstruction.
 - Obstruction of the urethra. 
Chronic Renal Failure
Chronic renal failure refers to a progressive, irreversible and long-standing impairment of renal functions. It is usually defined as the presence of kidney damage or decreased kidney function that persists for at least 3 months. Chronic renal failure is usually associated with irreversible loss of large numbers of functioning nephrons. Serious clinical symptoms usually do not occur until the number of nephrons falls to at least 70-75% below normal. Some of its causes include: 
- Chronic nephritis
 - Polycystic kidney disease
 - Renal calculi (kidney stones)
 - Urethral constriction
 - Hypertension
 - Atherosclerosis
 - Tuberculosis
 - Slow poisoning by drugs or metals. 
2. With the aid of suitable diagrams discuss the types of dialysis you know.
The term dialysis in physiological sense refers to the diffusion of solutes from an area of higher concentration to the area of lower concentration through a semipermeable membrane. This forms the principle of artificial kidney. Dialysis is the procedure to remove waste materials and toxic substances and to restore normal volume and composition of body fluid in severe renal failure.
There are two types of dialysis:
- Haemodialysis or artificial kidney and
- Peritoneal dialysis.











Haemodialysis or Artificial Kidney 
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 Haemodialysis machine is also called artificial kidney. Artificial kidney is a machine used to carry out dialysis.  Haemodialysis is done in a patient through intravenous (IV) line for 3–5 h. During haemodialysis, the patient’s radial artery is connected to the haemodialysis machine. Inside the haemodialysis machine, the blood is passed through a long and coiled cellophane tube immersed in a dialysis fluid. Heparin is used as an anticoagulant while passing the blood through the machine. Inside the artificial kidney, the blood passes through a dialyzer called hemofilter, which contains minute channels interposed between two cellophane membranes. The cellophane membranes are porous in nature. The outer surface of these membranes is bathed in the dialyzing fluid called dialysate. Urea, creatinine, phosphate and other unwanted substances from the blood pass into the dialysate by concentration gradient. The essential substances required by the body diffuse from dialysate into blood. Almost all the substances, except plasma proteins are exchanged between the blood and dialysate through the cellophane membranes.
In addition to the dialyzer, the dialysis machine has several blood pumps with pressure monitors, which enable easy flow of blood from the patient to the machine and back to the patient. It also has pumps for flow of fresh dialysate and for drainage of used dialysate. Total amount of blood in the dialysis machine at a time is about 500 mL. The rate of blood flow through the dialysis machine is about 200 to 300 mL/minute. The rate of dialysate flow is about 500 mL/minute.
Haemodialysis is done usually thrice a week in severe uraemia. The dialysis can partially replace the excretory function of the kidneys but does not replace endocrine and metabolic functions.





Peritoneal Dialysis
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Peritoneal dialysis is the technique in which peritoneal membrane is used as a semipermeable membrane. It is also used to treat the patients suffering from renal failure. 
A catheter is inserted into the peritoneal cavity containing 2L of dialyzing fluid through anterior abdominal wall and sutured. The dialysate is passed through this catheter under gravity. The required electrolytes from dialysate pass through vascular peritoneum into blood vessels of abdominal cavity. Urea, creatinine, phosphate and other unwanted substances diffuse from blood vessels into dialysate. Later, dialysate is drained from peritoneal cavity by gravity. The whole procedure constitutes one cycle. It is done at 6 h intervals (4 cycles/day), even when the patient even when the patient ambulatory or mobile. There is no need for hospitalization is Peritoneal dialysis is a simple, convenient and less expensive technique, compared to hemodialysis.
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