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DESCRIPTION

Renal Replacement Therapy (RRT) represents a life supporting
intervention used when these vital organs are unable to
perform their essential functions. These organs regulate fluid
balance, remove metabolic waste, maintain electrolyte
stability and contribute to acid base equilibrium. When acute
injury or advanced chronic disease leads to significant
impairment, accumulation of toxins and fluid can threaten
survival. RRT provides an artificial method of filtration and
solute removal, allowing clinicians to stabilize internal balance
while addressing the underlying cause of organ dysfunction.
Acute injury affecting these filtration organs is common
among critically ill patients, particularly those with severe
infection, major trauma, cardiac dysfunction or exposure to
nephrotoxic agents. Reduced perfusion, inflammation and
cellular injury can rapidly diminish glomerular filtration. As
urine output falls and waste products accumulate,
complications such as hyperkalemia, metabolic acidosis and
pulmonary edema may develop. In such circumstances, RRT
becomes necessary to prevent life threatening consequences
and to support other organ systems during recovery.

The fundamental principle of RRT is the removal of solutes
and excess fluid from the bloodstream using semipermeable
membranes. Diffusion and convection are the primary
mechanisms. Diffusion allows small molecules such as urea
and creatinine to move across a membrane along a
concentration gradient. Convection removes solutes by
dragging them across the membrane with fluid movement, a
process known as ultrafiltration. By manipulating these
processes, clinicians can control the clearance of toxins and
adjust fluid balance according to patient needs. Hemodialysis
is one of the most widely recognized forms of RRT. In this
technique, blood is circulated through a dialyzer containing a
semipermeable membrane. A dialysate solution flows on the

opposite side of the membrane, facilitating exchange of
solutes. Hemodialysis is typically performed intermittently,
often over three to four hours per session. It is commonly
used in patients with chronic organ disease but can also be
applied in acute settings when hemodynamic stability
permits.

The continuous renal replacement therapy offers an
alternative approach for critically ill individuals who may not
tolerate rapid fluid shifts associated with intermittent
hemodialysis. The methods operate over 24 hours, allowing
gradual solute and fluid removal. This slow and steady
approach minimizes fluctuations in blood pressure and
reduces stress on the cardiovascular system. Peritoneal
dialysis represents another form of renal replacement.
Instead of an external dialyzer, the patient’s peritoneal
membrane acts as the filtration surface. Dialysate is infused
into the peritoneal cavity and remains for a prescribed dwell
time, allowing waste products and excess fluid to pass into
the solution. The fluid is then drained and replaced. This
method is often chosen for long term management of chronic
organ failure and can be performed at home, offering
flexibility and independence. Indications for initiating RRT
include refractory hyperkalemia, severe metabolic acidosis,
uremic complications like pericarditis and fluid overload
unresponsive. Decision making requires careful evaluation of
laboratory values, clinical status and overall prognosis. Early
recognition of deteriorating function facilitates timely
initiation, which may prevent progression of complications.
Although RRT is life sustaining, it carries potential risks.
Vascular access for hemodialysis may lead to infection,
thrombosis or bleeding. Rapid electrolyte shifts during
intermittent therapy can cause arrhythmias or hypotension.
Anticoagulation used to prevent clotting in extracorporeal
circuits increases bleeding risk especially in critically ill
patients. Continuous modalities, while gentler on
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hemodynamics, require specialized equipment and trained
personnel.

Fluid management during RRT demands precision. Excessive
ultrafiltration may result in intravascular depletion and
decreased organ perfusion, whereas insufficient removal can
prolong edema and respiratory compromise. Individualized
targets are established based on body weight, hemodynamic
status and cumulative fluid balance. Monitoring includes
regular assessment of electrolytes, acid base status,
hemoglobin levels and hemodynamic parameters. Nutritional
considerations are also significant. Dialysis can remove amino
acids, water soluble vitamins and trace elements. Adequate
nutritional support ensures that catabolism is minimized and
healing is supported. Interdisciplinary collaboration among
specialists, nurses and dietitians enhances the safety and
effectiveness of therapy. In chronic disease, long term RRT

profoundly influences lifestyle. Patients undergoing
maintenance hemodialysis must adhere to scheduled sessions
multiple times per week. Dietary restrictions fluid limits and
medication regimens require consistent attention. Despite
these demands, many individuals maintain productive lives
with appropriate support and education. Advances in portable
dialysis systems and home based therapies have expanded
options and improved quality of life. For some patient’s organ
transplantation offers an alternative to lifelong dialysis.
However, until transplantation becomes feasible, RRT remains
indispensable. In acute injury, RRT serves as a supportive
measure while function recovers. In certain cases, sufficient
recovery allows discontinuation of therapy. In others,
transition to long term dialysis becomes necessary.
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