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Dialysis Explained: What It Is, How It
Works, and When It's Needed

The kidneys play a vital role in maintaining the body's internal balance by filtering waste
products, excess fluids, and toxins from the bloodstream. They also regulate blood pressure,
electrolyte levels, and the production of red blood cells.

When kidney function declines severely—a condition known as kidney failure or end-stage
renal disease (ESRD)—the body can no longer effectively eliminate waste or maintain fluid and
chemical balance. Left untreated, this can lead to life-threatening complications.

Dialysis is a life-sustaining treatment that replaces the kidneys' filtering function when it can no
longer work adequately. It removes harmful waste and excess fluids, helping to restore the
body's balance. For millions of people worldwide living with ESRD, dialysis is not just a
treatment—it is a vital bridge to survival and quality of life.

What Is Dialysis?

Dialysis is a medical therapy used to replicate the essential functions of healthy kidneys in
individuals with severe kidney failure. It involves removing waste products, excess fluids, and
toxins from the bloodstream when the kidneys can no longer do so effectively.



When kidney function falls below 10-15% of normal capacity, dialysis becomes medically
necessary to prevent life-threatening complications such as fluid overload, high potassium
levels, and uremia. This typically occurs in the advanced stages of chronic kidney disease
(CKD), also known as end-stage renal disease (ESRD).

;] Quick Facts:

More than 3.5 million people worldwide rely on dialysis.

In the United States, over 800,000 people live with ESRD.

Approximately 70% of U.S. patients with kidney failure are treated with dialysis; others
may receive kidney transplants or opt for conservative management.

When Is Dialysis Needed?

Dialysis becomes necessary when kidney function declines to less than 10-15% of its
normal capacity—this is referred to as end-stage kidney disease (ESKD), the most
advanced stage of chronic kidney disease (CKD). At this point, the kidneys can no
longer effectively remove sufficient waste or excess fluid to maintain the body's balance.

Dialysis may also be needed in acute kidney injury (AKI)—a sudden, often reversible
loss of kidney function due to illness, injury, or medication effects. In such cases, dialysis
is temporary until kidney function improves.

Common Signs You May Need Dialysis:

Persistent fatigue and weakness

Swelling in the legs, ankles, or feet (peripheral edema)

Shortness of breath due to fluid overload

Nausea, vomiting, or loss of appetite

Mental confusion or trouble concentrating (uremic encephalopathy)
Decreased or no urine output

Physicians base the decision to start dialysis not only on lab values (e.g., creatinine
levels, estimated glomerular filtration rate [eGFR], serum potassium) but also on a
person’s clinical symptoms, nutritional status, and overall well-being. The goal is to
initiate treatment before life-threatening complications arise.



Types of Dialysis

Dialysis can be performed in several ways, depending on the patient's health, lifestyle,
and preferences. The two primary types are:

1. Hemodialysis (HD)

Hemodialysis uses a machine and a special filter called a dialyzer to clean the blood.
Blood is withdrawn from the body, filtered through the machine, and returned via vascular
access—often through a fistula or catheter.

e Typically performed in a dialysis center
e Sessions occur 3 times per week, lasting 3-5 hours each
e Also available as Home Hemodialysis (HHD) with appropriate training

Hemodialysis is the most widely used dialysis method worldwide.

2. Peritoneal Dialysis (PD)

In peritoneal dialysis, the peritoneum—the natural lining of the abdominal cavity—acts as
a filter. A sterile dialysate solution is infused through a catheter into the abdomen. After
waste and fluids are absorbed, the solution is drained and replaced.

Types include:
e Continuous Ambulatory Peritoneal Dialysis (CAPD) — done manually 3-5 times
daily

e Automated Peritoneal Dialysis (APD) — performed overnight using a machine

Peritoneal dialysis is usually done at home, offering more independence and flexibility.

Choosing the Right Type
Each method has unique advantages and considerations. Factors include:

Medical condition and comorbidities
Lifestyle and home environment
Personal preferences

Support system availability

A nephrologist will help guide patients in selecting the most appropriate option based on
their needs and goals.



HEMODIALVSIS (HD) VS. PERITONEAL DIALYSIS (PD)

Hemodialysis (HD)

Blood is filtered externally through a machine

Peritoneal Dialysis (PD)

Uses the body's peritoneal membrane as a natural filter.

Procedure (dialyzer). Requires vascular access (fistula, graft, or e e
catheter).
Schedule : g-t?r:ss;:';seissmn « CAPD: 3-5 manual exchanges/day
« In-center or home (with raining) - APD: Automated overnight cycles (8-10 hours)
Lifestyl A fixed schedule; may cause post-treatment fatigue. Flexible; can be done at home/work. Easier for travel
estyle Travel requires coordination with dialysis centers. (portable equipment).
« Infection at access site « Peritonitis (abdominal infection)
Risks « Low blood pressure during treatment « Hernias (due to fluid pressure)
« Blood clotting « Catheter-related infections
Patients needing rapid toxin removal or with: I:?;lf:‘: npﬂr;r;gﬂnq:
Best For « Cardiovascular instability P

« Limited home support

« Gentler, continuous clearance

« Fewer dietary restrictions

How Dialysis Works: The Science Behind the
Process

Dialysis is a life-sustaining therapy that replicates key functions of the kidneys, specifically
the removal of metabolic waste products, regulation of fluid and electrolyte balance, and
maintenance of acid-base homeostasis.

1. Hemodialysis (HD): Artificial Filtration via a Dialyzer

In hemodialysis, the patient’s blood is circulated through a machine known as a dialyzer—often
referred to as an "artificial kidney."

e The dialyzer contains semi-permeable membranes that separate the blood from a
sterile fluid called dialysate.



e Through the processes of diffusion, osmosis, and ultrafiltration, waste products (e.g.,
urea, creatinine), excess electrolytes (e.g., potassium, phosphate), and water are
removed.

e Clean blood is returned to the patient’s body via a vascular access point.

2. Peritoneal Dialysis (PD): Natural Filtration via the Peritoneum
In peritoneal dialysis, the body’s peritoneal membrane acts as the filtering surface.

A catheter is surgically placed into the abdominal cavity.
A dialysate solution is instilled into the cavity, where it dwells for several hours.
During this time, waste products and fluid pass across the peritoneal membrane into the
dialysate.
e The used fluid is then drained and replaced with a fresh solution.

Efficiency Factors in Both Modalities:

Membrane surface area (e.g., peritoneum or dialyzer membrane)
Concentration gradients of waste and electrolytes

Blood flow rate and dialysate flow rate

Dwell time in PD or dialysis duration in HD

End Goal: Restoring Balance
Both dialysis modalities aim to:

Prevent uremia (buildup of toxic waste in the blood)
Correct electrolyte disturbances (e.g., hyperkalemia)
Manage fluid overload

Stabilize acid-base balance (prevent acidosis)

While dialysis cannot fully replace all kidney functions, such as erythropoietin production or
vitamin D activation, it effectively performs critical filtration and fluid regulation, supporting
survival and quality of life in patients with kidney failure.

What to Expect During Dialysis: Process and
Experience

Understanding what happens during dialysis can ease anxiety and help patients feel more
prepared. While each person's experience may vary slightly depending on the type of
dialysis used, the overall process is structured, supervised, and focused on patient safety
and comfort.



1. Hemodialysis (HD): Step-by-Step

Hemodialysis is typically performed in a dialysis center three times a week, with each
session lasting about 3-5 hours.

1. Arrival and Preparation: Patients are weighed and assessed for vital signs. Access
sites (fistula, graft, or catheter) are cleaned and prepared.

2. Connection to the Dialysis Machine: Needles are inserted into the vascular access
point, and blood is circulated through the dialyzer.

3. The Dialysis Process: Waste products, extra electrolytes, and fluids are removed from
the blood while patients rest, read, or use mobile devices.

4. Monitoring: Nurses continuously monitor blood pressure, heart rate, and machine
performance to ensure safety.

5. Completion and Recovery: After treatment, needles are removed, and pressure is
applied to stop bleeding. Patients are reweighed and observed briefly before leaving.

2. Peritoneal Dialysis (PD): At-Home Routine
Peritoneal dialysis is typically performed at home. There are two main types:

1. Continuous Ambulatory Peritoneal Dialysis (CAPD): Performed manually 3-5 times
daily, each exchange takes about 30—40 minutes.

2. Automated Peritoneal Dialysis (APD): Done overnight using a machine (cycler) while
the patient sleeps.

Patient Experience: Physical and Emotional Considerations

e Fatigue is common, especially after hemodialysis sessions.
e Cramps or low blood pressure may occur during or after dialysis.
e Emotional challenges such as stress, anxiety, or frustration are not uncommon.

Risks, Complications, and Common Myths

Dialysis is a life-saving treatment, but like any medical intervention, it carries potential
risks. Understanding these helps patients make informed decisions and manage their
health effectively.



Common Risks and Complications
1. Hemodialysis Risks:

Infection at the vascular access site (especially with catheters)
Low blood pressure (hypotension) during or after treatment
Muscle cramps or nausea

Access failure (e.g., clotting or narrowing of the fistula/graft)
Fatigue or dizziness following sessions

2. Peritoneal Dialysis Risks:

Peritonitis: A serious infection of the abdominal lining
Catheter site infections

Hernias from increased abdominal pressure
Dialysate leakage around the catheter

Most complications can be minimized with proper training, hygiene, and close
monitoring by healthcare professionals.

Life on Dialysis — Lifestyle Changes, Diet, and
Support Systems

Dialysis does more than replace kidney function — it reshapes daily life. Adapting to this
change is essential for optimizing health, preserving independence, and maintaining
emotional well-being.

1. Lifestyle Adjustments
Living with dialysis requires thoughtful planning:

e Time Commitment: In-center hemodialysis typically takes 9-15 hours per week;
peritoneal dialysis must be integrated into daily or nightly routines.

e Fatigue Management: Patients often need rest after treatments. Prioritizing sleep,
stress reduction, and moderate physical activity can help improve energy.

e Work and Travel: Many patients continue working, especially with home-based
dialysis. Portable equipment and dialysis networks support travel for both HD and
PD users.

2. Renal-Friendly Diet



Kidney disease alters how the body handles fluids, minerals, and waste. A
dialysis-appropriate diet is crucial to avoid complications like fluid overload or electrolyte
imbalances.

e Limit Sodium and Potassium: Excess levels can lead to hypertension or heart
arrhythmias.

e Control Phosphorus Intake: High phosphorus can weaken bones and damage
blood vessels.

e Protein Needs Increase: Unlike pre-dialysis, patients on dialysis may need more
high-quality protein.

e Fluid Restrictions: Tailored to each patient, based on urine output and dialysis
type.

A registered dietitian specializing in renal care can personalize meal plans to balance
nutrition with medical needs.

3. Emotional and Psychological Support
Chronic iliness impacts mental health. Common experiences include:

e Depression or anxiety
e Body image concerns (e.g., due to access sites or fatigue)
e Social withdrawal

Support resources include:

e Counseling and psychotherapy
e Peer support groups (online or in-person)
e Education programs to build confidence in managing dialysis

The Importance of a Strong Support System

Family, caregivers, and healthcare professionals form a vital support network. Successful
dialysis often depends on:

e Reliable transportation to appointments
e Adherence to medication and fluid restrictions
e Regular communication with the care team

Empowerment through education, routine, and connection helps patients not just survive,
but thrive on dialysis.



Alternatives to Long-Term Dialysis — Kidney
Transplant and Conservative Care

Dialysis is not the only path forward for patients with kidney failure. Two primary
alternatives — kidney transplantation and conservative (non-dialysis) care — may be
more appropriate depending on individual health, goals, and preferences.

Kidney Transplantation: The Gold Standard

A kidney transplant offers the greatest potential for freedom from dialysis and improved
quality of life.

Benefits include:

e More natural kidney function

e Fewer dietary restrictions

e Greater energy and life expectancy

e No need for ongoing dialysis treatments

Eligibility Considerations:

e Good overall health
e No active infections or untreated cancers
e Commitment to lifelong immunosuppressive therapy

Types of Transplants:

e Living donor: Often preferred due to better outcomes and shorter wait times.
e Deceased donor: Based on organ availability and match.

Transplant recipients require lifelong follow-up and strict adherence to medications to
prevent organ rejection.

Conservative Management (Supportive Care Without Dialysis)

For some individuals, especially older adults or those with significant comorbidities,
dialysis may not improve their quality of life or align with personal values.

Conservative kidney management focuses on:

e Symptom relief (fatigue, nausea, shortness of breath)
Blood pressure and anemia control
Nutritional support
Palliative and hospice care as needed



This approach emphasizes comfort, dignity, and quality of life over life extension. It is a
valid, compassionate option when dialysis is not in the patient's best interest.

Informed Choice Matters

Choosing between dialysis, transplant, or conservative care is deeply personal. Shared
decision-making with nephrologists, families, and palliative care teams ensures care
aligns with the patient’s goals and values.

Understanding Dialysis and Taking Charge of Your
Kidney Health

Dialysis is a life-saving therapy that supports individuals with kidney failure when the kidneys
can no longer perform their essential functions. Whether through hemodialysis or peritoneal
dialysis, this treatment helps manage waste, fluids, and toxins, making it possible for patients to
live longer and maintain quality of life.

While the journey may come with challenges, understanding your options, such as
transplantation or conservative care, empowers you to make informed, meaningful decisions in
partnership with your healthcare team. With the right medical support, lifestyle adjustments, and
emotional resources, it is possible to live fully and purposefully on dialysis or beyond.

From all of us at AORTA, we extend our support and best wishes to you and your loved ones
navigating kidney health. We believe that knowledge is power, and by staying informed, you are
taking a crucial step toward better well-being.

Explore more on AORTA:

Looking for more trustworthy insights on kidney and heart health? Visit our blog for related
articles on chronic kidney disease, the heart-kidney connection, and nutrition tips for dialysis
patients.

Share This Article:
If you found this guide helpful, please share it with friends, family, or on social media. Help us
spread awareness and empower others to take control of their health.
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