
DIALYSIS

Mrs. Preethi Ramesh

Senior Nursing Lecturer

BGI



DEFINITION

 Dialysis is the procedure used to correct fluid and 

electrolyte imbalances and to remove the waste products 

in renal failure.

 Dialysis can remove the waste & fluid but it do not 

correct the endocrine functions of the kidney. Hence 

dialysis is not a cure for kidney failure.



DIALYSIS

The purpose of dialysis is to maintain fluid electrolyte 

and acid base balance and to remove endogenous and 

exogenous toxins.

Hours for hemodialysis

Hemodialysis usually is done three times a week.

Each treatment lasts from 2 to 4 hours. During treatment, 

patient can read, write, sleep, talk, or watch TV.



METHODS OF DIALYSIS

1. Haemodialysis (HD)

2. Peritonealdialysis (PD)

They work on similar 

principles: Movement of 

solute or water across a 

semipermeable 

membrane (dialysis 

membrane)



HAEMODIALYSIS

Dialysis process occurs outside the body in a machine.

The dialysis membrane is an artificial one: Dialyser.

The dialyser removes the excess fluid and wastes from 

the blood and returns the filtered blood to the body.

Haemodialysis needs to be performed three times a 

week.

Each session lasts 2-4hrs.



HAEMODIALYSIS



DIALYZER







HEMODIALYSISSYSTEM



PRINCIPLES

 Hemodialysis is based on three simple scientific principles.

 Diffusion.

 Osmosis.

 Ultrafiltration.

 Dialysis replaces three main kidney functions:

• 1.Removing wastes from the blood

• 2.Removing excess fluid from the blood

• 3.Keeping electrolytes in balance.

Dialysate is the solution that is used during dialysis. Water is the solvent. 

The solutes are electrolytes (e.g., potassium, calcium, sodium, magnesium, and 

chloride ions) and glucose (sugar). Electrolyte levels in dialysate closely match the 

levels in human blood. This reduces the loss of these electrolytes out of the blood 

and into the dialysate during dialysis.



PRINCIPLES

 DIFFUSION:

Diffusion is the process by which atoms, molecules, and/or other 

particles move from an area where they are in high concentration to an 

area where they are in low concentration.

 DIFFUSION IN DIALYSIS:

The hollow fibers in the dialyzer are the semipermeable 

membrane. Blood passes through the insides of these tiny fibers & 

dialysate surrounds them on the outside. Molecules between the blood 

and dialysate, always moving from an area of higher concentration to an 

area of lower concentration. Wastes in the patient’s blood diffuse across 

the membrane and into the dialysate. Electrolyte balance is also 

maintained with diffusion. It is vital to patients’ health to keep the right level 

of electrolytes in the blood. To control the balance, electrolytes can be 

added to the dialysate.



PRINCIPLES

 OSMOSIS 

In diffusion, solutes move. In osmosis, the solvent moves across the 

membrane. Osmosis is movement of a solvent through a semipermeable 

membrane from an area of lower solute concentration toward an area of 

higher solute concentration. The difference in concentration is called an 

osmotic pressure gradient.

 OSMOSIS IN DIALYSIS

In hemodialysis, diffusion lowers the solute concentration in the 

blood. Higher solute concentration in the tissues and cells then pulls water out 

of the blood. Rapid drops in blood volume can occur, which causes drop s in 

blood pressure and other symptoms. Often, sodium is added to the dialysate, 

so it diffuses into the blood. The higher blood sodium draws water from other 

body compartments into the blood, 



PRINCIPLES

 ULTRA FILTRATION 

Filtration is movement of fluid through a filter as the result 

of hydraulic pressure. Fluid will always move from a higher 

pressure to a lower pressure.

 UF IN DIALYSIS 

UF requires pressure to force fluid through the 

membrane. The dialysis machine can create a hydraulic 

pressure difference, with higher pressure in the blood 

compartment than in the dialysate compartment. This pressure 

difference pushes excess water out of the blood and into the 

dialysate.



PRINCIPLES



METHODS OF CIRCULATORY ACCESS

 Arteriovenous fistula- An arteriovenous fistula is an 

abnormal connection or passageway between an artery 

and a vein.



METHODS OF CIRCULATORY ACCESS

 Arteriovenous fistula
 Usually radial artery and cephalic vein are anastomosed in non 

dominant arm. Vessels in the upper arm may also be used.

 After the procedure the superficial venous system of the arm 

dilates.

 By means of two large bore needles inserted into the dialated

venous system, blood may be obtained and passess through the 

dialyzer.

 The arterial end is used for the arterial flow and the distal end is 

used for the reinfusion of dialysed blood.

 Healing of AVF requires at least 6 to 8 weeks.



METHODS OF CIRCULATORY ACCESS

 ARTERIOVENOUS GRAFT - If a patient is not a good candidate 

for an arteriovenous fistula, an arteriovenous graft is considered. 

AV graft can be created by subcutaneously inserting a biologic, 

semibiologic or synthetic graft material between an artery & vein.



METHODS OF CIRCULATORY ACCESS

 CENTRAL VEIN CATHETER- A third type of vascular access 

is a venous catheter. A venous catheter is a plastic tube 

which is inserted into a large vein, usually in the neck.



REQUIREMENT FOR HEMODIALYSIS

Access to patients circulation .

Dialysis machine and dialyzer with semipermeable 

membrane.

Appropriate dialysis bath.

Time- approximately 4 hrs, three times weekly.

Place- dialysis centre or home (if feasible)



PROCEDURE

 Patient access is prepared and cannulated.

 Heparin is administered.

 Heparin and red blood flows through semipermeable dialysis in one 

direction and dialysis solution surrounds the membrane and flows in 

the opposite direction.

 Dialysis solution consist of highly purified water to which sodium, 

potassium , calcium, magnesium, chloride, and dextrose have been 

added, bicarbonate is added to achieve the proper PH balance.

 Through the process of diffusion solute in the form of electrolytes, 

metabolic waste products can be removed from the blood.

 Excess water is removed from the blood (ultrafiltration).

 The blood is then returned to the body through patient access.



PROCEDURE



COMPLICATIONS

Infection

Catheter clotting

Central vein thrombosis

Stenosis or thrombosis.

Ischemia of the hand

Aneurysm
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