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Glossary
AAMI
See: Association for the Advancement of Medical Instrumentation.

ABSCESS
An abscess is an infection under the skin that looks like a blister or pimple filled with fluid or pus.  If fis-
tula needles are inserted into or near an abscess, infection of the fistula or graft or other tissues may
occur.

ACCESS
An access (vascular access) is a route into the bloodstream that allows enough blood flow for hemodialy-
sis.  For permanent access, a surgeon connects a vein to an artery.  This can be done directly (fistula) or
with a piece of synthetic tubing (graft).  For temporary vascular access, a catheter may be placed in a
large central vein, such as the internal jugular vein in the neck.  (See also: Arteriovenous Fistula,
Catheter, Graft.)

ACID
An acid is a substance with a pH below 7.0 that is capable of donating a hydrogen ion (H+).  In the
human body, acids are created when protein and other substances are broken down by cell metabolism.
(See also: Buffer.)

ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS)
See: Human Immunodeficiency Virus (HIV).

ACUTE KIDNEY FAILURE
Acute kidney failure (or acute renal failure) is kidney failure with a sudden onset.  It is most often
caused by an illness, injury, or toxin that stresses the kidneys.  In some cases, patients who survive acute
kidney failure recover their kidney function with the temporary support of dialysis.  Some patients die
or develop chronic kidney failure.

ADEQUACY
See: Hemodialysis Adequacy, Peritoneal Dialysis Adequacy.

ADSORB
Adsorb means to attract and hold on a surface.  The dialyzer membrane adsorbs blood proteins to 
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the walls of the hollow fibers during a treatment.  This can make reused dialyzers more biocompatible
(like the body) than new ones if bleach is not used to remove the protein coating.

ADVANCE DIRECTIVES
Advance directives outline a patient’s wishes for medical treatment in case he or she becomes too ill to
make such decisions.  A living will is an example of an advance directive.  The patient’s family and other
members of the healthcare team should be told of the patient’s wishes when an advance directive has
been prepared and given a copy to keep.

AFFERENT
Afferent means toward an organ.

AIR DETECTOR
The air detector (or foam detector) checks blood in the venous line of the extracorporeal circuit for air.
Air in a patient’s bloodstream can interfere with blood flow or heartbeat, causing death.  If the detector
finds air, an alarm will sound, the blood pump will stop, and the venous bloodline will clamp to keep air
from reaching the patient.  

AIR EMBOLISM
An air embolism occurs when air bubbles enter the bloodstream and are carried into a vessel small
enough to be blocked by the air.  The air embolus in the vessel acts like a clot, blocking the flow of
blood.  Dialysis machines have an air detector on the venous bloodline to help prevent this problem,
which can be fatal.

ALBUMIN
Albumin is a blood protein.  Low serum albumin levels (<3.5 g/dL) may mean that a patient is under-
nourished.  Malnutrition is common in hemodialysis patients, and increases their risk of death. 

ALKALINE
See: Base.

ALUM
Alum is an aluminum compound often added to city water supplies to remove sediment and make the
water clearer.  Aluminum can build up in the bodies and brains of dialysis patients.  Aluminum in the
water used for dialysis must be kept at low levels by treating the water used to make dialysate.  (See also:
Encephalopathy, Flocculant.)
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ALUMINUM-RELATED BONE DISEASE (ARBD)
ARBD is a bone disease caused by long-term exposure to aluminum.  Aluminum builds up in the tis-
sues at the point where new bone forms, and can be seen on x-ray.  Sources of aluminum include water
used for dialysate, medications, and aluminum cookware.  Aluminum-based phosphate binders are also
a source, but are rarely used today.  Symptoms of ARBD can include deep bone pain, muscle weakness, 
and fractures.

AMYLOIDOSIS
Amyloidosis is the build-up of a protein called beta-2-microglobulin (β2m) in the soft tissues, bones,
and joints.  In dialysis patients, these deposits can cause arthritis-like joint pain and/or bone pain.
High-flux dialysis membranes and/or nocturnal hemodialysis remove more β2m, which may help pre-
vent or treat this disorder.

ANAPHYLACTIC REACTION
An anaphylactic reaction (anaphylaxis) is a rapid, severe immune response to an allergen.  Hives, itch-
ing, or wheezing may be present.  Anaphylactic shock may occur, causing hypotension, cardiac arrhyth-
mia or arrest, spasms of the breathing passages, and swelling of the throat.  This problem can be fatal.

ANASTOMOSIS
An anastomosis is a surgical connection.  In a vascular access, the anastomosis is the spot where a vein
and artery are joined to form a fistula, or where the artificial vein is joined to the patient’s artery and
vein for a graft.  Dialysis needles should not be inserted into the area of the anastomosis.

ANEMIA
Anemia is a shortage of oxygen-carrying red blood cells.  It causes severe fatigue, heart problems, trou-
ble concentrating, reduced immune function, and many other problems.  Anemia is common in chronic
kidney disease due to less erythropoietin, iron deficiency, and loss of blood through tests and hemodial-
ysis treatments.  (See also: Hematocrit, Hemoglobin.)

ANESTHETIC
An anesthetic is a drug that numbs the body to reduce pain.  Local anesthetics can be injected into a
certain spot (such as the skin around a puncture site before needle insertion).  Or, gels or creams can be
applied to the skin to prevent pain at that site.
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ANEURYSM
An aneurysm is a ballooning or bulging of a weak spot in a blood vessel.  Because severe bleeding can
occur if an aneurysm ruptures, great care must be taken with a patient who has one.  Aneurysms can
occur if needles are inserted too often into the same small area of a fistula.

ANGIOPLASTY
Angioplasty is a procedure to open a narrowed blood vessel (stenosis).  In dialysis patients, angioplasty
may be used for vascular access repair.  A small balloon is threaded through the vessel into the access 
and gently inflated to push the walls of the vessel open.  (See also: Stenosis.)

ANION
An anion is a negatively charged ion. 

ANNA
American Nephrology Nurses Association

ANTEGRADE
Antegrade means forward moving; in dialysis, it means in the direction of blood flow.  The venous nee-
dle should always be placed antegrade.  The arterial needle may be placed either antegrade or retro-
grade.  (See also: Retrograde.)

ANTICOAGULANT
An anticoagulant is a blood-thinning drug used to keep clots from forming.  Anticoagulants, such as
heparin, are used to prevent clotting in the extracorporeal circuit during hemodialysis.  

ANTIDIURETIC HORMONE (ADH)
Antidiuretic hormone (ADH; vasopressin) is released by the pituitary gland in the brain.  ADH helps
prevent excess fluid loss by signaling healthy kidneys to reabsorb water.  ADH also signals the blood
vessels to constrict (tighten).

ANTISEPTICS
Antiseptics are products that slow or stop the growth of bacteria and viruses.  They are used to kill
microorganisms to prevent infection and the spread of disease.   

APICAL PULSE
The apical pulse is felt on the chest wall directly over the heart.
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APNEA
Apnea is a temporary period when breathing stops.

ARRHYTHMIA
An arrhythmia is an irregularity of the heartbeat.  It may be felt as an extra pulse or heard directly over
the heart.

ARTERIAL PRESSURE
In hemodialysis, arterial pressure is measured in the extracorporeal circuit between the arterial needle
and the dialyzer.  Pre-pump arterial pressure is measured from the patient’s access to the blood pump.
Post-pump arterial pressure is measured after the blood pump and before the dialyzer.

ARTERIAL PRESSURE MONITOR
A pressure sensor monitors pre-pump arterial pressure in the extracorporeal circuit between the
patient’s access and the blood pump.  A post-pump arterial pressure monitor measures pressure
between the blood pump and the dialyzer.  If the pressure reading is outside of set limits, an alarm
will sound and the blood pump will stop.  (See also: Extracorporeal Circuit.)

ARTERIALIZE
When a fistula is created, strong arterial blood flow causes the vein to arterialize—it dilates (widens),
thickens, and becomes more muscular, like an artery.

ARTERIOVENOUS (AV) FISTULA
In dialysis, an arteriovenous fistula (AVF) is a surgical connection between an artery and a vein beneath
the skin of an arm or leg to provide access to the blood.  The force of blood flowing from the artery
makes the vein larger and thicker.  After an AVF matures, it can be punctured repeatedly with dialysis
needles and will provide the rapid blood flow rates needed for dialysis.  (Plural: Fistulae.) 

ARTERIOLE
An arteriole is a small artery.

ARTERY
A blood vessel that carries blood away from the heart at high pressure.  Arteries deliver oxygenated
blood to every part of the body.
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ARTIFICIAL
Artificial means man-made, often in imitation of something found in nature.  The dialyzer is called an
artificial kidney because it is a man-made filter that imitates the function of the human kidney.  A piece
of artificial vein is used to create a dialysis graft.

ASCITES
Ascites is a build-up of fluid in the abdomen caused by liver damage, heart failure, malnutrition, or
infection.  Special ultrafiltration and other methods (i.e., abdominal drainage) may be needed to
remove the excess fluid.

ASEPSIS
Asepsis is the absence of pathogens.  Asepsis in dialysis is achieved by disinfection, equipment mainte-
nance, and using aseptic technique for invasive procedures such as inserting dialysis needles.

ASEPTIC
Aseptic means sterile or germ-free.

ASEPTIC TECHNIQUE
Aseptic technique is a series of steps used to maintain a germ-free environment.  Steps in aseptic tech-
nique include washing hands before touching items in sterile packages; touching sterile objects only to
other sterile objects; cleaning blood ports or the patient’s skin with disinfectant before inserting a
needle; and discarding any sterile supplies in wet, damaged, or torn packages.  Peritoneal dialysis
exchanges must be done using aseptic technique to prevent infection.  

ASSOCIATION FOR THE ADVANCEMENT 
OF MEDICAL INSTRUMENTATION (AAMI)
AAMI develops voluntary standards for aspects of dialysis, including water treatment and dialyzer
reprocessing.  The AAMI Guidelines have been adopted by the Centers for Medicare and Medicaid
Services (CMS).  

AUSCULTATE
Auscultate means to listen with a stethoscope.  Auscultation of a patient’s vascular access is used to help
diagnose problems like stenosis or thrombosis that can change the normal sound of the bruit.  (See also:
Bruit.)

Reference Module

298



AUTOMATED PERITONEAL DIALYSIS (APD)
See: Continuous Cycling Peritoneal Dialysis (CCPD).

β2m
See: Amyloidosis.

BACKFILTRATION
Backfiltration is movement of dialysate across the dialyzer membrane and into the patient’s blood.  It
can be caused by a change in the pressure or concentration gradient between the dialysate and the
blood.  Backfiltration may be more likely with high-flux dialyzer membranes, which have larger pores,
and thus are more permeable.  Backfiltration can harm patients because endotoxin in the nonsterile
dialysate can enter the bloodstream, causing infection and fever.   

BACKWASHING
Backwashing means forcing water backwards through a filter.  This technique can be used to remove
particles from clogged sediment filters in a water treatment system.   

BACTEREMIA
See: Sepsis.

BACTERIA
Bacteria are microscopic, single-celled organisms that can cause disease.  Bacteria are classified as
Gram-positive or Gram-negative by the color they turn on a standard laboratory test called a Gram’s
stain.  (See also: Endotoxin.)

BASE
Bases are chemicals capable of accepting a hydrogen ion (H+).  A substance with a pH of greater than
7.0 is considered to be a base, or alkaline.  In the body, bicarbonate is a base.  (See also: Buffer, pH.)

BETA-2-MICROGLOBULIN (β2m)
See: Amyloidosis.

BICARBONATE
Bicarbonate is a buffer used by the body to neutralize acids that form when the body breaks down pro-
tein and other foods.  It is reabsorbed by healthy kidneys.  Dialysis patients often have low levels of
bicarbonate because their kidneys do not reabsorb enough.  Thus, they can’t neutralize acids well.
Bicarbonate is used in dialysate to help restore levels of bicarbonate in the body.  Bicarbonate dialysate
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has two main disadvantages: it supports bacterial growth and it requires two concentrates (acid and
bicarbonate) to prevent formation of scale (calcium carbonate or magnesium) that can interfere with 
the equipment operation.  (See also: Buffer.)

BINDERS
See: Phosphate Binders.

BIOCOMPATIBLE
Biocompatible means like the human body.  A biocompatible dialyzer membrane is less likely to cause
patient symptoms or trigger adverse immune responses caused by a foreign “invader.”  Synthetic mem-
branes (such as polysulfone) are more biocompatible than cellulose membranes.  Cellulose membranes
can become more biocompatible after reuse; a coating of blood protein builds up that keeps the patient’s
blood from touching the “foreign” membrane.   

BLOOD LEAK
A blood leak occurs when the delicate semipermeable membrane of the dialyzer tears, letting blood leak
into the dialysate.  Severe blood leaks can cause major blood loss during treatment.  Any blood leak will
expose patients directly to the dialysate.

BLOOD LEAK DETECTOR
The blood leak detector is an alarm system on the hemodialysis delivery system.  It monitors used
dialysate for blood that would indicate a leak in the dialyzer membrane.  The detector shines a beam of
light through the dialysate and into a photocell.  A break in the light beam caused by blood cells triggers
an alarm that stops the blood pump and clamps the venous line.  This prevents further blood loss and
contamination of the patient’s blood with dialysate.  (See also: Hemodialysis Delivery System.)

BLOODLINES
See: Blood tubing.

BLOOD PUMP
The blood pump is part of the hemodialysis delivery system.  It pushes the patient’s blood through the
extracorporeal circuit at a fixed rate of speed.  During hemodialysis, the blood tubing is threaded
between the pump head and rollers.  The rollers move blood through the extracorporeal circuit and
back to the patient.  (See also: Pump Occlusion.)
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BLOOD PUMP SEGMENT
The blood pump segment is a durable, larger diameter section of the arterial blood tubing that is
threaded through the roller mechanism of the blood pump.  (See also: Pump Occlusion.)

BLOOD TUBING 
Blood tubing is the part of the extracorporeal circuit that carries blood from the patient’s vascular
access through the arterial needle, to the dialyzer, and back to the patient through the venous needle.
There are two segments of blood tubing: arterial (often color-coded red) and venous (often color-coded
blue).  Components of the blood tubing include patient connectors, dialyzer connectors, drip
chamber/bubble trap, blood pump segment, and heparin and saline infusion lines.

BLOOD UREA NITROGEN (BUN)
Urea is a waste product of protein metabolism; it is measured as blood urea nitrogen (BUN).  Failed
kidneys cannot remove urea, which builds up in the body between treatments.  BUN is easy and low-
cost to measure, so it is used as a stand-in for other wastes that are harder to identify or measure.  BUN
levels are the basis of the urea reduction ratio and urea kinetic modeling—methods used to assess the
adequacy of dialysis.  (See also: Hemodialysis Adequacy, Urea Kinetic Modeling, Urea Reduction Ratio,
Uremia.)

BOLUS
A bolus is a single, relatively large amount of something.  In dialysis, heparin can be given by bolus: the
full prescribed dose is given all at once.

BONE DISEASE
See: Renal Osteodystrophy, Secondary Hyperparathyroidism.

BONENT
Board of Nephrology Examiners – Nursing & Technology.  This group offers an exam to become a
Certified Hemodialysis Technologist/Technician (CHT).

BRACHIAL PULSE
The brachial pulse is the pulse felt in the crease of the elbow at the brachial artery.

BRACHIOCEPHALIC FISTULA
A brachiocephalic fistula is the most common type of AV fistula of the upper arm.  It is created by
surgically joining the brachial artery and the cephalic vein.  
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BRINE
Brine is concentrated saline solution.  In dialysis water treatment, brine is used to flush the resin bed 
of a water softener.  This recharges the softener with sodium chloride ions which are then exchanged
with calcium and magnesium to soften the water.

BRUIT
A bruit is a buzzing or swooshing sound caused by the high-pressure flow of blood through a patient’s
AV fistula or graft.  The bruit can be heard through a stethoscope at the anastomosis, and for some dis-
tance along the access.  A high-pitched bruit may mean there is stenosis of the access.   

BUBBLE TRAP
See: Drip Chamber.

BUFFER
A buffer is a substance that maintains the pH of a solution at a constant level, even when an acid or
base is added.  Bicarbonate is the buffer used in dialysis to maintain the pH of dialysate.  (See also: Acid,
Base, Bicarbonate.)

BUN
See: Blood Urea Nitrogen.

BUTTONHOLE TECHNIQUE
In the buttonhole (constant-site) cannulation technique, dialysis needles are placed in a fistula (not a
graft) into the same holes at the same angle.  Over 3–4 weeks, this creates pierced earring-like tracks
that guide the needles to the right spots.  The patient or the same staff person should place the needles.
Once the tracks are formed, special blunt needles are used to avoid cutting new tracks.  Buttonhole can-
nulation is quick to do, less likely to infiltrate, and largely painless for the patient.  (See also: Needle Site
Rotation.)

BYPASS
Bypass is a safety feature of the hemodialysis delivery system that cuts off the flow of fresh dialysate to
the dialyzer and shunts it to the drain.  Bypass prevents unsafe dialysate (wrong conductivity, tempera-
ture, pH, or dialysate) from reaching the patient and causing harm.  (See also: Hemodialysis Delivery
System.)
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CALCIUM
Calcium is an element that exists as a cation (positively charged ion).  In the body, calcium is an elec-
trolyte needed for nerve and muscle function and to form normal bone.  It is partly bound to protein in
the blood.  Too much or too little calcium in dialysate can cause severe complications or death for
patients.  Patient blood levels of calcium are checked monthly.  Calcium in a dialysis feed water supply
can combine with other substances to form scale that can clog dialysis equipment.  (See also:
Electrolyte, Hypercalcemia, Hypocalcemia.)

CANNULA
See: Shunt.

CANNULATE
To cannulate means to put dialysis needles into a fistula or graft.  (See also: Buttonhole Technique,
Needle Site Rotation.)

CAPD
See: Continuous Ambulatory Peritoneal Dialysis.

CAPILLARIES
Capillaries are the body’s smallest blood vessels, where oxygenated blood crosses from arteries to veins.
Capillaries are smaller than a human hair; blood cells must line up single file to pass through.  Unlike
arteries and veins, capillary walls are semipermeable: they allow oxygen, nutrients, and waste products
to pass through.  In the kidneys, each glomerulus is a tiny ball of capillaries that filters out wastes from
the blood.

CARBON TANK
Carbon tanks are water treatment devices that contain granular, activated carbon that adsorbs low
molecular weight particles from water.  Carbon tanks are mainly used to remove chlorine, chloramines,
pesticides, industrial solvents, and some trace organic substances from water used for dialysis.

CARDIAC ARREST
Cardiac arrest occurs when the heart stops beating.  Cardiac arrest can be a lethal side effect of some
dialysis problems, such as too-warm dialysate, wrong dialysate concentration, hemolysis, severe blood
loss, or a large amount of air in the bloodstream.  Hyperkalemia (high blood potassium levels) can also
cause cardiac arrest.  
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CARDIAC OUTPUT
Cardiac output is the amount of blood passing through the heart in a certain period of time.  Having an
AV fistula or graft causes a 10% increase in cardiac output.  This causes a 10% increase in the size of the
heart.  Patients who can’t tolerate this increase in cardiac output are not able to have AV fistulae or
grafts.   

CATABOLISM
Catabolism is a chemical process in which substances (e.g., proteins) are broken down into simpler
substances in the body, producing wastes.  These wastes (e.g., urea) are removed by healthy kidneys.  
In dialysis patients, they must be removed during the treatment.

CATHETER
A catheter is a plastic tube.  In hemodialysis, a catheter can be placed in a large, central vein for
temporary or longer-term access.  In peritoneal dialysis, a catheter is surgically placed in the abdomen
to allow fresh dialysate to be infused into the peritoneum and used dialysate to be drained.  

CATION
A cation is a positively charged ion.  In water treatment, cations can be removed by ion exchange or
reverse osmosis to ensure safe water for dialysate and dialyzer reprocessing.  (See also: Anion, Deionization
Tank, Ion.)

CBNT
See: Certified in Biomedical Nephrology Technology.

CCHT
See: Certified Clinical Hemodialysis Technician.

CCNT
See: Certified in Clinical Nephrology Technology.

CCPD
See: Continuous Cycling Peritoneal Dialysis.

CELLULOSE
Cellulose is a fiber that forms the cell walls of plants.  Cellulose acetate was the first material used as a
dialyzer membrane by Dr. Willem Kolff in 1942.  It was also the first material used for reverse osmosis
membranes for water treatment.  To form a membrane, cellulose can be dissolved in a solution
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containing copper salts and ammonium, then spun into sheets or hollow fibers.  Cellulose dialyzer
membranes are the most likely to cause first-use syndrome, because they are not biocompatible.  (See also:
First-use Syndrome.)

CENTRAL VENOUS STENOSIS  
Central venous stenosis is narrowing of a central vein.  This problem can damage vessels in the arm on
the affected side so a patient can’t have a vascular access.  With only about 10 access sites in the body, it
is vital to preserve as many as possible.  Due to the risk of central venous stenosis, the subclavian vein is
not recommended by the KDOQI guidelines as a hemodialysis catheter site.  The internal jugular (IJ) is
suggested instead.

CERTIFIED CLINICAL HEMODIALYSIS TECHNICIAN
(CCHT)
The 2-year CCHT certification is offered by the Nephrology Nursing Certification Committee.

CERTIFIED IN BIOMEDICAL NEPHROLOGY TECHNOL-
OGY (CBNT)
The CBNT certification is offered by the National Nephrology Certification Organization, Inc. (NNCO).

CERTIFIED IN CLINICAL NEPHROLOGY 
TECHNOLOGY (CCNT)
The CCNT certification is offered by the National Nephrology Certification Organization, Inc. (NNCO).

CFU
See: Colony-forming Units.

CHLORAMINE
Chloramine is a mix of chlorine and ammonia, or chlorine and organic material.  Ammonia may be added
to city water to boost the germ-killing power of chlorine.  Chloramine is an oxidant; it destroys microorgan-
isms by breaking down their cell walls.  Chloramines in dialysis water can cause a serious condition called
hemolysis (rupture of red blood cells).  Carbon tanks are used to remove chloramines from water used
for dialysis.   

CHLORIDE
Chloride is a salt concentrate needed in dialysate and in the human body.  Chloride combines with other
elements to form sodium chloride, potassium chloride, magnesium chloride, and calcium chloride.
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CHLORINE
The element chlorine is a greenish-yellow gas that can cause severe irritation to the lungs if inhaled.  
It is combined with other ingredients (such as in sodium hypochlorite—bleach) to disinfect surfaces.
Chlorine may also be added to city water supplies to destroy microorganisms.  Carbon tanks are used 
to remove chlorine and chloramines from water used for hemodialysis and dialyzer reuse.  

CHRONIC
Chronic means long-term. 

CHRONIC KIDNEY DISEASE (CKD)
Chronic kidney disease is a long, usually slow, progressive loss of nephrons—and thus kidney function.
CKD can take many years to develop.  It is divided into stages based on the glomerular filtration rate
(GFR).  See Module 2, Table 1 on page 27 for definition of stages.  (See also: End-stage Renal Disease.)

CLEARANCE (K)
Clearance is the amount of blood (in mL) that is completely cleared of a solute in one minute of dialysis
at a given blood and dialysate flow rate.  Dialyzer clearance affects treatment adequacy.  Manufacturers
test dialyzers with solutions other than blood (in vitro), so clearance of a dialyzer during treatment (in
vivo) can vary from the manufacturer’s stated clearance.  (See also: Hemodialysis Adequacy.)

CLINICAL PRACTICE GUIDELINES
Clinical practice guidelines are recommendations to improve patient outcomes based on a thorough
review of the medical research and/or expert opinion.  The National Kidney Foundation (NKF) DOQI™
Clinical Practice Guidelines were recommendations for patient care written by a panels of experts who
review medical studies.  The NKF-Kidney Disease Outcomes Quality Initiative (KDOQI™) updated the
guidelines for key areas of nephrology, including anemia, hemodialysis adequacy, peritoneal dialysis ade-
quacy, vascular access, heart disease, high blood pressure, bone disease, nutrition, chronic kidney dis-
ease, and managing lipid disorders.  The goal of the KDOQI clinical practice guidelines is to improve
patient outcomes.   

CMS
Centers for Medicare and Medicaid Services.  (See also: Medicare ESRD Program.)

COEFFICIENT OF ULTRAFILTRATION (KUf)
The KUf is the fixed amount of fluid a dialyzer will remove from the patient’s blood per hour at a
specified pressure.  KUf is also called the ultrafiltration factor (UFF) or ultrafiltration rate (UFR).  It is
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expressed as milliliters (mL) per hour (hr) of water removed for each millimeter (mm) of mercury (Hg) of
transmembrane pressure (TMP), or mL/hr/mmHg TMP.  The higher the KUf, the more fluid per mL of
pressure will be removed.  High-flux and high-efficiency dialyzers have higher KUf s than conventional
dialyzers.  Any KUf above 8 requires volumetric control hemodialysis systems to precisely control the
amount of fluid removed.

COLONY-FORMING UNIT (CFU)
The number of CFUs in a water or dialysate sample is a measure of the number of living bacteria.

COMPLEMENT ACTIVATION
Complement is a group of proteins in the blood serum that work to remove pathogens from the body.
Complement activation occurs when this system is exposed to a pathogen.

CONCENTRATE
In dialysis, concentrate is one of two salt solutions (acid and bicarbonate) that are mixed together to
form dialysate.

CONCENTRATION
Concentration is the amount of solute dissolved in a measure of fluid.  A highly concentrated solution
has more solutes and less fluid.  A less concentrated (more dilute) solution has less solute and more
fluid.  One task of healthy kidneys is to control the concentration of urine, so that the proper amounts of
fluid and other substances are retained in the body.  In dialysis, the concentration of each of substance
in dialysate must be correct, to ensure a safe and effective treatment.

CONCENTRATION GRADIENT
See: Gradient.

CONDUCTIVE SOLUTE TRANSFER
See: Diffusion.

CONDUCTIVITY
Conductivity is the ability of a fluid to transfer electrical charge.  It is a measure of ions in solution.  A
conductivity meter measures the electrolyte composition of dialysate to be sure it is within safe limits.
(See also: Electrolyte.)
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CONDUCTIVITY MONITOR
The conductivity monitor checks conductivity of the dialysate to be sure it is correct.  If the level is
wrong, an alarm is triggered, and the machine goes into bypass so dialysate is shunted to the drain.   

CONGESTIVE HEART FAILURE (CHF)
Congestive heart failure occurs when the heart cannot pump out the blood it receives.  Excess fluid
backs up into the lungs.  Fluid overload from too much fluid intake or not enough fluid removal at
dialysis may lead to CHF in dialysis patients.

CONSTANT-SITE CANNULATION
See: Buttonhole Technique.

CONTINUOUS AMBULATORY PERITONEAL DIALYSIS
(CAPD)
CAPD is peritoneal dialysis with manual exchanges of dialysate done four or five times each day.  CAPD
exchanges can be done at home or work, and the patient can go about his or her day.  Each exchange
takes about 30 minutes.  CAPD is continuous, so large amounts of wastes do not build up between
treatments.  This means the diet and fluids can be less restricted for CAPD than for hemodialysis.
Because the patient can dialyze on his or her preferred schedule, this treatment is work-friendly.  (See
also: Exchange, Peritoneal Dialysis.)

CONTINUOUS CYCLING PERITONEAL DIALYSIS
(CCPD)
CCPD, also called automated peritoneal dialysis (APD), is PD using a cycler machine to do multiple
exchanges of dialysate, often at night while the patient sleeps.  Because the patient can dialyze at night,
leaving days free, this treatment is work-friendly.  (See also: Exchange, Peritoneal Dialysis.)

CONTINUOUS QUALITY IMPROVEMENT (CQI)
CQI is a way to improve care by choosing an area that needs to be improved, analyzing the process of
care, finding root causes, and then making and using a plan of change.

CONTINUOUS RENAL REPLACEMENT THERAPY (CRRT)
CRRT is a slow, ongoing form of dialysis that uses the patient’s heart or a blood pump to move blood
through an extracorporeal circuit.  Usually CRRT is done for many hours to gently remove extra fluid
and some wastes in patients who are too ill or unstable for standard hemodialysis.  A cartridge with a
semipermeable membrane (like a dialyzer) is used.
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CONVECTION
See: Solvent Drag.

CONVECTIVE SOLUTE TRANSFER
See: Solvent Drag.

CONVENTIONAL DIALYSIS
Conventional dialysis uses a dialyzer with an in vivo KUf below 6 to remove wastes and excess fluid from
patients with kidney failure.  Treatments are done three times a week, most often for three hours or
more.   

CONVENTIONAL HOME HEMODIALYSIS
Dialysis treatments are done three days a week by the patient and a partner at home.  The patient and
partner are trained for several weeks to use the dialysis machine, cannulate the access, do the treat-
ments, draw blood tests, keep records, and report problems.  Because the patient can dialyze on his or
her preferred schedule, this treatment is work-friendly.

COUNTERCURRENT FLOW
Countercurrent flow in a dialyzer occurs when blood moves in one direction and dialysate flows in the
opposite direction.  This allows for the most efficient dialysis, because it keeps the blood in constant
contact with fresh dialysate.

CQI
See: Continuous Quality Improvement.

CREATININE
Creatinine is a waste product of muscle use that is removed by healthy kidneys.  Larger people with
more muscle normally have higher creatinine levels in their blood.  Higher than normal creatinine levels
may mean kidney disease.

CREATININE CLEARANCE
Creatinine clearance is a urine test that measures how well the kidneys remove creatinine from the
blood in a certain time period.  As kidney disease worsens, creatinine clearance will fall to 10% of
normal or less.
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CRENATION
Crenation is shriveling of blood cells that occurs if the blood cells are exposed to a solution that is more
concentrated than blood.  For example, crenation may occur if dialysate with too much concentrate is
used (hypertonic solution).  If crenation occurs, the blood will appear dark red.  The condition can be
fatal.

CUFFED TUNNELED CATHETERS
Cuffed tunneled catheters, used for dialysis access, are placed in a blood vessel through a tunnel created
under the skin.  Inside the tunnel, tissue grows into an attached cuff.  The cuff makes the catheter more
stable and acts as a physical barrier against bacteria.

CYANOSIS
Cyanosis is bluish-colored skin, lips, gums, and fingernail beds from lack of oxygen.  It may be present
in patients with methemoglobinemia, caused by exposure to dialysate water that contains nitrates.

DEHYDRATION
Dehydration occurs when the body does not have enough water.  It may be caused by diarrhea, vomit-
ing, excess sweating, or excess fluid removal at dialysis.  A dehydrated patient may have low blood
pressure, sunken eyes, listlessness (lack of interest in surroundings), and poor skin tone.  (See also:
Hypotension.)

DEIONIZATION TANK
Part of a water treatment system, a deionization tank uses beds of resin beads to remove unwanted ions
from water used for dialysis.  The unwanted ions are exchanged for hydrogen (H+) and hydroxide (OH)
ions to form water (H2O).   

DELIVERY SYSTEM
See: Hemodialysis Delivery System.

DIABETIC NEPHROPATHY
Diabetic nephropathy is kidney disease that results from diabetes.  Type 2 diabetes, a shortage of or
resistance to insulin, is the leading cause of kidney failure in the United States.  In type 1 diabetes, the
immune system destroys the pancreas cells that make insulin.  Diabetes is a disease of the blood vessels;
it causes heart disease and nerve damage.  Along with nephropathy, diabetes is the leading cause of
blindness and loss of limb.
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DIALYSATE
Dialysate is a precise mixture of treated water and chemicals.  It is used in dialysis to create a concentra-
tion gradient so wastes can be removed from the blood.  Sodium, calcium, magnesium, chloride, potas-
sium, glucose, and bicarbonate are usually included, in levels like those of normal blood.  The concentra-
tions must be very precise, and the dialysate must be mixed properly, or patients can be harmed.  (See
also: Gradient.)

DIALYSATE DELIVERY SYSTEM
See: Hemodialysis Delivery System.

DIALYSIS
Dialysis is a process of removing wastes and excess fluid from the blood of people whose kidneys have
failed.  It may be done using a dialyzer (hemodialysis) or the patient’s peritoneum (peritoneal dialysis)
as a filter.  (See also: Hemodialysis, Peritoneal Dialysis.)

DIALYSIS ADEQUACY
See: Hemodialysis Adequacy, Peritoneal Dialysis Adequacy.

DIALYSIS CHAIN
See: Large Dialysis Organization.

DIALYSIS DEMENTIA
See: Encephalopathy.

DIALYSIS DISEQUILIBRIUM SYNDROME
Dialysis disequilibrium syndrome is a condition in which rapid or drastic changes in the patient’s extra-
cellular fluid affect the brain.  Urea transfers more slowly from the brain tissue to the blood, so fluid is
drawn into the brain, causing swelling.  This syndrome occurs most often in acute renal failure, or when
BUN values are very high.  (See also: Blood Urea Nitrogen.)

DIALYZER
The dialyzer, or artificial kidney, is a semipermeable membrane inside a plastic cylinder.  Dialyzers 
are used in hemodialysis to filter out wastes and fluid from the blood of patients with kidney failure.
Ports on the cylinder permit blood and dialysate to flow in and out.  The membrane keeps blood and
dialysate apart, but allows an exchange of certain solutes and fluid to occur.  (See also: Hollow Fiber
Dialyzer, Semipermeable Membrane.)
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DIALYZER REPROCESSING
See: Reprocessing.

DIASTOLIC
Diastolic blood pressure is the pressure of blood against the arteries when the heart rate is at rest
(between beats).  It is the bottom number of a blood pressure reading.  (See also: Systolic.)

DIFFUSION
Diffusion is movement of dissolved particles across a semipermeable membrane from an area of higher
solute concentration to an area of lower solute concentration.  The process goes on until the concentration
of solutes on both sides of the membrane are equal.  In dialysis, diffusion works to remove wastes from
the blood.  The dialyzer membrane—or peritoneum in peritoneal dialysis—keeps blood and dialysate
apart.  Dialysate has no wastes, so wastes in the blood diffuse across the membrane into the dialysate.
The rate of diffusion depends on the concentration difference between fluids (gradient), dialysate tem-
perature, membrane pore size, and waste particle size.  Diffusion is also called conductive solute transfer.

DISEQUILIBRIUM SYNDROME
See: Dialysis Disequilibrium Syndrome.

DISINFECTANT
A disinfectant is a chemical or process (e.g., heat) that destroys or slows the growth of harmful
microbes.  To work, disinfectants need time, and must stay moist and in contact with a surface.
Common equipment disinfectants include heat, bleach, formaldehyde, glutaraldehyde, Renalin®, citric
acid, and Amuchina®.  Disinfectants are also used to clean water treatment ports before taking a water
sample, and to wipe off surfaces in the dialysis center.

DISTAL
Distal means far.  In anatomy, distal is far from the center of the body.  The hands and feet are distal
extremities.

DIURETIC
A diuretic is a drug that increases the amount of urine produced.  Some diuretics can cause
hypokalemia because they promote the loss of potassium in the urine.  Diuretics are the first line of
treatment for high blood pressure, and may be used for kidney patients before they start dialysis.  Once
the kidneys stop making urine, diuretics are no longer effective.  (See also: Hypokalemia.)
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DOCUMENTATION
Documentation is information about a patient’s care written in the permanent medical record or chart.
It is vital to track the patient’s progress, provide a means to follow up each patient’s response to treat-
ment, and ensure continuity of care.  A patient’s chart is legal evidence of the care he or she received.

DRIP CHAMBER
An arterial or venous drip chamber monitors arterial or venous pressure in the extracorporeal circuit.
A bubble trap inside the drip chamber collects any air that enters the blood tubing.

DRY ULTRAFILTRATION
See: Isolated Ultrafiltration.

DRY WEIGHT
Dry weight is the patient’s weight without excess fluid.  When dry weight is reached, there are no signs
of fluid overload or dehydration; breathing is normal, with no signs of fluid in the lungs; and blood
pressure is normal for the patient (not too high nor too low).  “Target weight” is the goal weight for a
given treatment, and is usually determined by the dry weight.

DWELL TIME
In hemodialysis, dwell time is the length of time a disinfectant must stay in a dialyzer to ensure disinfec-
tion while reprocessing.  If a disinfectant is used on the hemodialysis delivery system, it must dwell in
the fluid pathways long enough to kill bacteria, then be rinsed.  In peritoneal dialysis, dwell time is the
length of time dialysate stays in the patient’s abdomen before it is drained and replaced with fresh.

DYSPNEA
Dyspnea means trouble breathing or shortness of breath.  It can be a symptom of anemia, fluid over-
load, lung or heart problems, or other dialysis problems such as an air embolism.

ECCHYMOSIS
An ecchymosis is a bruise or bleeding under the skin.  In dialysis patients, an ecchymosis can be a sign
that too much heparin has been given or that not enough pressure was placed on the needle site after
the needles were removed.

EDEMA
Edema is water retention with swelling in body tissues.  It occurs as a result of fluid overload or other
conditions, such as congestive heart failure.  This swelling may be seen in the patient’s eyelids, ankles, feet,
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hands, abdomen, or lower back area.  “Pitting” edema is present when a finger pushed against the skin
of the ankle leaves a dent.  This should be reported to the nurse.  (See also: Dry Weight, Pulmonary Edema.)

EFFERENT
Efferent means away from an organ.

ELECTROLYTE
An electrolyte is a compound that breaks apart into ions (electrically charged particles) when dissolved
in water.  Electrolytes send electrical signals along the nerves to the muscles, including the heart.  In the
body, healthy kidneys keep electrolytes in balance.  Sodium, potassium, magnesium, chloride, and
calcium are electrolytes; each is added to dialysate in precise amounts. 

EMBOLUS 
See: Air Embolism.

EMPTY BED CONTACT TIME (EBCT)
Empty bed contact time is the amount of time that feed water must stay in contact with the charcoal
bed in a carbon tank during water treatment to remove chlorine and chloramines.  

ENCEPHALOPATHY
Encephalopathy is a change in brain function that can be fatal.  Symptoms include confusion, short-
term memory loss, personality changes, speech problems, muscle spasms, hallucinations, seizures, and
impaired thinking.  One cause of encephalopathy is chronic exposure to high levels of aluminum.
Sources of aluminum include dialysate water, antacids, and cookware.

ENDOCRINE FUNCTION
Endocrine function, making hormones, is one of the tasks of healthy kidneys.  Kidneys make hormones
that adjust blood pressure (angiotensin) and signal the bone marrow to make red blood cells (erythropoietin).
Healthy kidneys also convert vitamin D into an activated form that the body can use to absorb calcium
to maintain healthy bones (calcitriol).  

ENDOTOXIN
Endotoxin (lipopolysaccharide) is a toxic part of the cell walls of some bacteria.  Living bacteria can
shed endotoxin, and it is released when the bacteria die.  Endotoxin is not alive; disinfectants can’t kill
it.  If endotoxin enters a patient’s body, it can cause pyrogenic (fever) reactions.  Endotoxin is a concern
in water treatment and dialyzer reprocessing.  It is controlled by reducing the number of bacteria in the
water or removing it with an ultrafilter.  (See also: Pyrogenic Reaction.)
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END-STAGE RENAL DISEASE (ESRD)
ESRD is a legal term for complete and irreversible loss of kidney function.  This is the last stage (stage
5) of chronic kidney failure, when dialysis or a transplant are needed for the patient to live.  Patients
have ESRD when their glomerular filtration rate has dropped to <15, about 10% of normal.  (See also:
Chronic Kidney Disease, Glomerular Filtration Rate.)

EQUILIBRIUM
Equilibrium is a state of balance.  For example, diffusion and osmosis both continue until equilibrium has
been reached: until the levels of solutes or fluid are equal on both sides of a semipermeable membrane.

ERYTHROPOIETIN (EPO)
Erythropoietin is a hormone made by healthy kidneys that signals the bone marrow to produce red
blood cells.

ESRD
See: End-stage Renal Disease.

ESRD NETWORKS
The ESRD Networks were established by the U.S. government in 1978 to oversee dialysis centers and
ensure that patients receive high quality care.  The Networks collect data, implement quality improve-
ment, encourage rehabilitation, establish a grievance procedure for patients, and provide resource
materials to ESRD staff and patients.  There are 18 regional ESRD Networks in the United States.

ETHYLENE OXIDE (ETO)
ETO is a gas used by some manufacturers to sterilize new dialyzers.  Patients who are hypersensitive to
ETO may have first-use syndrome if a new dialyzer is not properly rinsed of ETO.

EXCHANGE
In peritoneal dialysis, an exchange occurs each time used dialysate is replaced with fresh dialysate after
a dwell period.  Exchanges may be done by hand or by using a cycler machine.  (See also: Continuous
Ambulatory Peritoneal Dialysis, Continuous Cycling Peritoneal Dialysis.)

EXCRETORY FUNCTION
To excrete means to eliminate from the body.  The excretory function of healthy kidneys acts to rid the body of
wastes and excess fluid as urine.  Urine contains excess water and a high concentration of waste products.
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EXSANGUINATION
Exsanguination is a severe loss of blood that may be fatal.  Common causes of exsanguination at
dialysis that can be prevented include needle dislodgment, bloodline separation, access rupture, or a
cracked dialyzer casing.

EXTRACELLULAR
Extracellular means outside the cells.  About one third of the fluid in the body is extracellular, or
between the cells and in the blood vessels.  Fluid must move into the blood vessels to be removed by
dialysis.  The sodium level in dialysate helps ensure movement of fluid into the blood vessels so it can
be removed during a treatment.

EXTRACORPOREAL
Extracorporeal means outside the body.  Hemodialysis is an extracorporeal therapy; it takes place
outside the body.

EXTRACORPOREAL CIRCUIT
The extracorporeal circuit is the arterial bloodline, dialyzer, venous bloodline, and extracorporeal circuit
monitors.  It is an extension of the patient’s blood vessels outside of the body, bringing blood from the
access to the dialyzer and back to the patient.  (See also: Blood Tubing, Dialyzer.)

EXTRACORPOREAL CIRCUIT MONITORS
Extracorporeal circuit monitors include a blood flow monitor, arterial or venous pressure monitors
(measured at drip chambers), an air detector, and a blood leak detector.  They shut off the blood pump
and clamp the venous bloodline if pressure limits are exceeded, air gets into the venous bloodline, or
blood is detected in the spent dialysate.  (See also: Air Detector, Arterial Pressure, Blood Leak Detector,
Venous Pressure.)

EXTRASKELETAL CALCIFICATION
Extraskeletal calcification occurs when calcium phosphate crystals form in blood vessels or soft tissues.
Though rare, it can cause gangrene, loss of limb, and death.  Patients whose blood (serum) levels of calcium
and phosphorus are high are at a higher risk for extraskeletal calcification.  Mottled, painful, purplish skin
is a symptom of extraskeletal calcification that must be reported right away to the nurse or nephrologist. 

FEED WATER
Feed water is untreated tap water before it passes through a water treatment system.  Feed water must
pass through all of the components of a water treatment system before it is used for dialysis.

Reference Module

316



FEMORAL CATHETER
A femoral catheter is a temporary vascular access placed in the femoral vein in the groin.  The femoral
vein is easy to reach and preserves blood vessels in the upper body for permanent vascular access.
However, the site is very prone to infection and limits patient mobility.  It is most often used for critically
ill or bedridden patients.

FERRITIN
Ferritin is an iron storage protein complex in body tissues; it is measured with a blood test.  Ferritin
stores are needed as a building block for red blood cell production.  KDOQI anemia guidelines recom-
mend that dialysis patients’ ferritin levels be between 100 and 800 ng/mL.  Most patients need intra-
venous iron to keep their ferritin levels in the target range.

FIBER BUNDLE VOLUME (FBV)
Fiber bundle volume, also called total cell volume (TCV), is a measure of the volume of fluid the hollow
fibers in a dialyzer can hold.  FBV is measured before a dialyzer is used and again after each reprocessing,
because reprocessing a dialyzer can reduce FBV.

FIBRIN SHEATH
A fibrin sheath is a collection of blood clotting fibers that build up on the outside of a catheter lumen.
The fibers can form a cap that blocks the end of a catheter and reduces blood flow.

FIBROSIS
Fibrosis is overgrowth of scar tissue.  Fibrosis can develop in a fistula as a result of repeated needle
punctures for dialysis.  Scar tissue builds up, narrowing the lumen of the vessel and reducing blood
flow.

FILTERS
Filters are devices that remove particles, solutes, and other substances by not passing them through
holes of various sizes.   

FILTRATION
Filtration is the process of passing a fluid through a filter.  In dialysis, filtration forces a fluid out of the
patient’s blood and across the dialyzer membrane by using pressure.
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FIRST-USE SYNDROME
First-use syndrome is a group of symptoms that occur shortly after starting a treatment with a new
dialyzer.  Symptoms may include nervousness, chest pain, back pain, palpitations (skipped or missed
heartbeats), or itching.  First-use syndrome may be caused by ethylene oxide gas or manufacturing
residues in the dialyzer.  Preprocessing a dialyzer may help by removing ethylene oxide and residues.   

FISTULA
See: Arteriovenous Fistula.

FLOCCULANT
A flocculant is a chemical added to drinking water to remove solid particles from the water to make it
clearer.  Alum is one substance that may be used as a flocculant.   

FLOW
A flow is a stream.  Blood flow to each organ in the body is based on the amount and pressure of blood
delivered by the heart, and the resistance the blood meets in the blood vessels.  Blood flow in the extra-
corporeal circuit is based on the blood pump setting, resistance in the extracorporeal circuit, and capacity
of the access.

FLOW RATE
Flow rate is the amount of fluid that flows through the tubing in a given period of time.

FLOW VELOCITY
Flow velocity is the speed at which the fluid moves through a given length of tubing.

FLUID MOVEMENT
See: Osmosis.

FLUSH
See: Priming.

FOOD AND DRUG ADMINISTRATION (FDA)
The FDA is a federal office that regulates the release and marketing of medications and medical devices,
including dialyzers and devices used for reprocessing.
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FORMALDEHYDE
Formaldehyde is a poisonous, colorless, foul-smelling gas.  In its liquid form (37% gas in water), it is
called aqueous formaldehyde or Formalin®; it is an effective germicide used to disinfect dialysate
delivery systems or reprocess dialyzers.  The liquid form is volatile; it changes into a vapor that can
penetrate and disinfect even small spaces.  Formaldehyde is a suspected cancer-causing agent; centers
must follow OSHA safety rules to prevent injury to patients or staff.

FORMALIN®

Formalin is a trademark name for a 37% solution of formaldehyde.

FREE CHLORINE
Free chlorine is chlorine that is not chemically bound to other substances.  (See also: Chloramine.)

GAUGE 
A gauge is a standard of measurement for needle sizes.  

GLOMERULAR FILTRATION RATE (GFR)
GFR is the volume of blood filtered by the glomerulus each minute, in mL/min.  A normal GFR is about
120 to 130 mL/min.  Chronic kidney disease is divided into stages based on the level of GFR.  See Module
2, Table 1 on page 27 for definition of stages.  (See also: End-stage Renal Disease.)

GLOMERULONEPHRITIS
Glomerulonephritis is an inflammation that damages the glomeruli of the kidneys.  It can be slow and
progressive or rapid in onset, and may occur as an immune response to a streptococcal infection.
Hypertension often occurs with it.

GLOMERULOSCLEROSIS
Glomerulosclerosis is a hardening of the glomeruli.

GLOMERULUS
A glomerulus is a tangled ball of capillaries held together by a membrane called a Bowman’s capsule in
the nephron of the kidney.  Water and small molecular weight particles are forced through filtration slits
in each glomerulus by the pressure of the beating heart.  The resulting solution is called glomerular
filtrate.  (Plural: Glomeruli.)
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GRADIENT
A gradient is a difference.  A concentration gradient is a difference in the concentration of solutes
between two fluids separated by a semipermeable membrane.  In dialysis, the fluids are blood and
dialysate.  They are separated by the dialyzer membrane, or by the peritoneum in peritoneal dialysis.

GRAFT
To graft is to join one thing surgically to another.  In hemodialysis, a graft is a piece of artificial vessel
that is used to create a vascular access.  One end of the graft is connected to the patient’s artery, the
other to the vein.

GRAM-NEGATIVE
Gram-negative bacteria are a class of bacteria that turn pink in a standard laboratory Gram’s stain.
They live in water and form an electrically charged biofilm (slime) that lets them cling to surfaces like
dialysate jugs or hoses.  Biofilm protects the bacteria from disinfectants, making them difficult to
remove.  For example, Achromobacter is a Gram-negative bacteria that can contaminate the dialysis
water supply or dialysate.  Acinetobacter, Aeromonas, Alcaligenes, Flavobacterium, Moraxella,
Pseudomonas, and Serratia are other types of Gram-negative bacteria.

GRAM-POSITIVE
Gram-positive bacteria turn blue to black in a standard laboratory Gram’s stain.  Staphylococci are
Gram-positive bacteria that cause most access infections.

HEAT DISINFECTION
Heat disinfection is an alternative to chemicals used to reprocess some types of dialyzers and
equipment.  The use of heat prevents patient and staff exposure to chemicals.  Cellulose dialyzer
membranes degrade in heat, and cannot be disinfected in this way.

HEMASTIX®

A Hemastix is a reagent strip that reacts to the presence of blood.  When the blood leak detector
indicates that there is blood in the used dialysate—but the blood can’t be seen—a Hemastix strip
should be used to check the presence of blood and the extent of the leak.   

HEMATOCRIT
Hematocrit (Hct) is a measure of red cells in the blood.  It is stated as a percentage of red blood cells
per total blood volume.  Routine checks of Hct levels were used to assess anemia in the past.  (See also:
Hemoglobin.)  
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HEMATOMA
A hematoma is a painful, hard, black and blue collection of blood under the skin, caused when blood
leaks out of a vessel into surrounding tissues.  Hematomas can form when dialysis needles are placed,
infiltrated, or removed.  A hematoma can compress the access vessel, making a clot more likely.  (See
also: Infiltration.)

HEMOCONCENTRATION
Hemoconcentration is dehydration of the blood.  This can occur in the extracorporeal circuit if ultra-
filtration goes on after the blood pump is turned off.  Also, recirculation in the access can lead to this
problem.  Hemoconcentration can lead to blood clotting, which can damage the patient’s access.  

HEMODIALYSIS
Hemodialysis cleans the blood of excess water and wastes by passing it through an artificial kidney, or
dialyzer.  Water and wastes move out of the patient’s blood through the semipermeable dialyzer mem-
brane and into dialysate.  The patient’s blood is brought to the dialyzer and back to the body through
tubing connected to needles placed in a vascular access.  Alarms and monitors help prevent patient
injury and ensure a safe treatment.  Hemodialysis is the most common treatment for patients with end-
stage renal disease.  It can be done in a dialysis center or at home, during the day or at night while the
patient sleeps.

HEMODIALYSIS ADEQUACY
Hemodialysis adequacy is measurement of the dialysis dose to ensure that patients receive at least the
minimum amount of treatment needed for survival.  The KDOQI guidelines provide recommended
standards for adequacy, and ways to attain them.  Hemodialysis adequacy is measured with urea kinetic
modeling or the urea reduction ratio.  KDOQI guidelines for hemodialysis adequacy recommend a min-
imum delivered Kt/V of at least 1.2 (prescribed Kt/V of 1.4) or a minimum delivered URR of about 65%
(prescribed URR of about 70%) for adequate dialysis.  (See also: Urea Kinetic Modeling, Urea Reduction
Ratio.)

HEMODIALYSIS DELIVERY SYSTEM
The delivery system is a machine that consists of a blood pump, dialysate delivery system, and safety
monitors.  The blood pump moves blood from the patient’s access through the dialyzer and back to the
patient.  The machine makes dialysate by mixing treated water with dialysate concentrate.  Safety
alarms monitor blood and dialysate flow, dialysate temperature, conductivity, venous and arterial
pressure, blood-in-dialysate leaks, and, often, the patient’s blood pressure.
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HEMODIALYSIS INFECTION CONTROL PRECAUTIONS
The U.S. Centers for Disease Control (CDC) recommended ways to prevent bloodborne infections in
hemodialysis patients in 2001.  These guidelines are more strict than the Standard Precautions often used
in hospitals.  They include handwashing between patient contacts, before and after invasive procedures
(like cannulation), before touching a wound (including a needle site) or any body substance or mucous
membrane, after taking off gloves, between tasks and procedures on the same patient, and when entering
or leaving the center.  Handwashing should be done for at least 15 seconds, covering all surfaces of the
hands and fingers.  Protective equipment (gloves, gown, face shield, and protective eyewear) is to be used
for staff protection and to keep clothes clean.  Precautions must also be taken to avoid needle stick injuries.

HEMODIALYZER
See: Dialyzer.

HEMOGLOBIN
Hemoglobin (Hgb) is the red, oxygen-carrying pigment of red blood cells.  Measuring hemoglobin
levels is a way to diagnose anemia.  Routinely checking Hgb levels allows the care team to follow the
patient’s response to anemia treatment and alerts them to any chronic blood loss.  (See also: Anemia.)

HEMLYSIS
Lysis is cell rupture; hemolysis is the rupture of red blood cells.  This is a life-threatening condition that
requires immediate care from a doctor.  Hemolysis may be caused by hyponatremia (low blood sodium);
dialysate that is too hot or too dilute (hypotonic); chloramines, copper, or nitrates in dialysate water;
formaldehyde or bleach in the dialysate; low dialysate conductivity; too-high pre-pump arterial pressure;
incompatible blood transfusions; kinked blood tubing; some drugs; and certain diseases.

HEMOLYTIC ANEMIA
Hemolytic anemia is a shortage of red blood cells due to hemolysis.

HEMOTHORAX
A hemothorax is a collection of blood in the chest that keeps the lungs from fully expanding.  This
causes dyspnea (trouble breathing).  Hemothorax can occur if a blood vessel is accidentally punctured
when a hemodialysis catheter is placed.

HEPARIN
Heparin is a blood thinner (anticoagulant) used during dialysis so blood will flow freely through the
extracorporeal circuit.  It can be given intermittently (periodically) or continuously.  Continuous
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infusion uses a pump to slowly inject heparin into the extracorporeal circuit at a prescribed rate during a
treatment.

HEPARIN INFUSION LINE
The heparin infusion line is a small tube that extends from the blood tubing.  It allows heparin to be
given during dialysis.  The heparin infusion line is most often found on the arterial blood tubing
segment just before the dialyzer.

HEPARIN PUMP
A heparin infusion pump consists of a syringe holder, a piston, and an electric motor.  It is used to 
continuously deliver precise amounts of heparin during dialysis.  The heparin pump is connected to the
heparin infusion line, which is part of the extracorporeal blood tubing.  Most dialysis machines have a
heparin delivery system, although stand-alone heparin pumps are still in use in some settings.

HEPATITIS
Hepatitis is inflammation of the liver caused by a virus that can be found in several forms, including
hepatitis viruses A, B (HBV), or C (HCV).  Hepatitis B and C are spread through contact with infected
blood or other body fluids, and are a concern for dialysis patients and staff.  Hepatitis virus infections can
cause long-term, permanent liver damage or death.  Vaccination against the hepatitis B virus should be
offered to all dialysis staff and patients.  Standard precautions should be followed to prevent the spread of
hepatitis and other infections.

HIGH-EFFICIENCY DIALYSIS
High-efficiency dialysis uses dialyzers that can remove more small solutes (e.g., urea) than conventional
membranes.  Larger-gauge needles and blood flow rates from 300–500 mL/min are most often used.
Ultrafiltration control is required by the federal government when dialysis is done with a dialyzer KUf

above 8. (See also: Coefficient of Ultrafiltration.)

HIGH-FLUX DIALYSIS
High-flux dialysis uses a membrane that is permeable to a broad range of molecular weight solutes,
including higher molecular weight solutes.  KUf values for high-flux dialysis are higher than 8 and
require ultrafiltration control.  High-flux dialyzers can remove larger amounts of fluid as well as large
substances such as beta-2-microglobulin.

HIGH-OUTPUT CARDIAC FAILURE
High-output cardiac failure occurs when the patient’s heart cannot work hard enough to pump out the
extra blood sent to it by an AV fistula or graft.  (See also: Cardiac Output.)
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HIPAA 
HIPAA is the Health Insurance Portability and Accountability Act.  This Act requires that patients’
medical information be kept confidential.

HOLLOW FIBER DIALYZER
The hollow fiber dialyzer contains thousands of tiny hollow fibers (semipermeable membranes) held in
place at each end by clay-like potting material.  The hollow fiber and potting material are encased in a
hard plastic cylinder.  During dialysis, blood flows through the hollow tubes and dialysate flows around
them.  The hollow fiber dialyzer allows for well-controlled and predictable diffusion and ultrafiltration,
and is the only type of dialyzer on the market in the United States.  

HOMEOSTASIS
Homeostasis is the constant balance that is kept in the internal environment of the body.  Healthy
kidneys help maintain fluid balance, acid/base balance, hormone balance, and electrolyte balance,
all key aspects of homeostasis.

HORMONES
Hormones are chemical messages made in one organ or gland that act on another part of the body.
Healthy kidneys make a hormone (erythropoietin) that signals the bone marrow to make red blood
cells and other hormones that control blood pressure and use of calcium in the body.

HUMAN IMMUNODEFICIENCY VIRUS (HIV)
HIV is a virus that disables the body’s immune system by destroying white blood cells that fight disease
(T-lymphocytes).  HIV is transmitted through blood, semen, vaginal secretions, peritoneal fluids, and
breast milk.  Over time, people who have HIV can develop acquired immunodeficiency syndrome
(AIDS).  Damage to the immune system caused by AIDS leaves the body open to infections and cancers
that usually do not occur in people with healthy immune systems.  While treatments are available,
prevention is the best approach.  Follow Standard Precautions to prevent the spread of HIV in the
dialysis center.  (See also: Hemodialysis Infection Control Precautions, Infection Control, Opportunistic
Illnesses.)

HYDRAULIC PRESSURE
Hydraulic pressure is water pressure created naturally (such as from gravity) or artificially (such as
from a pump).  Hydraulic pressure affects the amount of water that is removed from the patient during
dialysis.
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HYDROPHOBIC
Hydrophobic means water-repellent.

HYPER-
The prefix “hyper” means beyond, above, more, or too much.  For example, hyperactivity is an above
normal activity level.

HYPERCALCEMIA
Hypercalcemia means too much calcium (an electrolyte) in the blood.  Symptoms of hypercalcemia
can include muscle weakness, fatigue, constipation, loss of appetite, abdominal cramps, nausea and
vomiting, and coma.  (See also: Electrolyte, Extraskeletal Calcification.)

HYPERGLYLCEMIA
Hyperglycemia means high blood sugar levels.  Thirst may be a symptom of hyperglycemia in a patient
who has diabetes.

HYPERKALEMIA
Hyperkalemia means too much potassium (an electrolyte) in the blood.  Hyperkalemia causes symp-
toms of muscle weakness, and can lead to cardiac arrhythmia, cardiac arrest, or death.  Hyperkalemia
can occur if a dialysis patient eats too many high potassium foods; if tissue breaks down due to surgery,
bleeding, hemolysis, or fever; or if dialysate with too much potassium is used.  These conditions cause
potassium to be released from cells into the bloodstream.  (See also: Electrolyte.)

HYPERMAGNESEMIA
Hypermagnesemia means too much magnesium (an electrolyte) in the blood.  Magnesium is needed for
muscle and nerve function.  Symptoms of hypermagnesemia include poor nerve transmission, hypotension,
slower breathing, and sleepiness.  Severe hypermagnesemia can cause cardiac arrest.  (See also: Electrolyte.)

HYPERNATREMIA
Hypernatremia means too much sodium (an electrolyte) in the blood.  Excess sodium in the blood
causes water to move out of the cells—including red blood cells.  It can cause headaches, hypertension,
and crenation.  (See also: Electrolyte.)

HYPERPHOSPHATEMIA
Hyperphosphatemia means too much phosphorus in the blood.  It is most often found in patients who
are eating a lot of protein and/or dairy foods, not taking enough phosphate binders, or not taking
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binders with their meals.  Phosphorus is a component of bones, and is key in energy transfer between
cells.  On its own, hyperphosphatemia can cause severe itching in the short term, and bone damage in
the long term.  Hyperphosphatemia with hypercalcemia can cause fractures, bone pain, and deposits of
sharp calcium phosphate crystals in soft tissues.  (See also: Extraskeletal Calcification.)

HYPERPLASIA
Hyperplasia is overgrowth of cells.  Clotting in the middle of a vascular access graft is often caused by
clumps of platelets that build up on areas of hyperplasia.

HYPERSENSITIVITY
Hypersensitivity is above normal sensitivity or allergy.  Hypersensitivity reactions may occur most
often with cuprophane (cellulose) dialyzers.  This can cause anaphylaxis in some patients.  (See also:
Anaphylactic Reaction.)

HYPERTENSION
Hypertension is high blood pressure.  Hypertension can be a cause or result of kidney failure; it is the
second most common cause of kidney disease in the United States.  Hypertension can damage the
kidneys, heart, blood vessels, eyes, and other organs, and raise the risk of a stroke.  Patients on in-center
hemodialysis often must take more than one blood pressure drug to control hypertension.

HYPO-
The prefix “hypo” means below, beneath, or too little.  For example, a hypodermic needle is a needle that
is inserted beneath the skin.

HYPOCALCEMIA
Hypocalcemia means not enough calcium (an electrolyte) in the blood.  Hypocalcemia can cause
tetany—spasms and twitching of the muscles—or seizures.  Low blood calcium can occur in kidney
disease due to the loss of calcitriol production by the failing kidneys.  Calcitriol allows the body to
absorb calcium from the diet.  (See also: Electrolyte.)

HYPOGLYCEMIA
Hypoglycemia means below normal levels of sugar in the blood.  In a patient with diabetes, this can
cause hunger, nervousness, shaking, weakness, sweating, dizziness, sleepiness, confusion, or trouble
speaking.  The treatment is a fast-acting carbohydrate (e.g., juice).

Reference Module

326



HYPOKALEMIA
Hypokalemia means below normal levels of potassium (an electrolyte) in the blood.  This is rare 
in dialysis patients, but can occur if there is not enough potassium in the diet or in the dialysate.
Hypokalemia can also be caused by a loss of potassium due to vomiting, diarrhea, use of potassium
exchange resins, and use of diuretics that increase the loss of potassium in the urine (if the patient
makes urine).  (See also: Electrolyte.)

HYPONATREMIA
Hyponatremia means below normal levels of sodium (an electrolyte) in the blood.  Without enough
sodium, water moves out of the extracellular space and into cells, which can cause hypotension and
hemolysis.  Symptoms can include muscle cramping, restlessness, anxiety, pain in the access, headache,
and nausea.  (See also: Electrolyte.)

HYPOPHOSPHATEMIA
Hypophosphatemia means below normal levels of phosphorus in the blood.  This is rare in dialysis
patients, because phosphorus is found in most foods.  It may occur if a patient has a poor diet and takes
too many phosphate binders.  Low levels of phosphorus can suggest malnutrition.  Hypophosphatemia
can cause cardiac arrhythmia or muscle weakness.

HYPOTENSION
Hypotension is low blood pressure.  In dialysis patients, hypotension occurs most often when too much
fluid is removed during dialysis, or when patients take too many blood pressure drugs.  Symptoms
include severe muscle cramps; headache; feeling warm, restless, dizzy, faint, or nauseated; or having
visual disturbances.  The Trendelenburg position (raising the feet higher than the heart) and giving
fluids (i.e., normal saline) help return blood pressure to normal.

HYPOTONIC DIALYSATE
Hypotonic dialysate is dialysate that is diluted with too much water, which can lead to hemolysis (bursting
of red blood cells).   

IN-CENTER HEMODIALYSIS
In-center hemodialysis treatments are done in a hospital or dialysis center.  Dialysis staff perform the
treatments, although some patients may take their own vital signs, place their own needles, and monitor
their own treatments.  In-center treatments are most often done three days per week for about 3–4 hours.
Some centers also offer nocturnal in-center hemodialysis, which is done for eight hours, three nights per
week.  The patients sleep at the center; this is a work-friendly treatment because it leaves patients’ days free.
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INFECTION
An infection is a condition that occurs when the body is invaded by a disease-producing organism 
(e.g., bacteria).

INFECTION CONTROL
Infection control is a series of steps taken to prevent the spread of infection.  Using aseptic technique 
for invasive procedures, disinfecting equipment after use, washing hands, and wearing protective 
equipment are all part of infection control.  (See also: Hemodialysis Infection Control Precautions.)

INFILTRATION
Infiltration is abnormal leakage of a substance into body tissues.  In dialysis patients, infiltration of
blood into the tissues around the vascular access can occur if the needle punctures the back of the 
vessel wall.  To prevent infiltration, perform needle insertion carefully.  Use of the buttonhole technique
for cannulation can reduce the risk of infiltration.

INFLAMMATION
Inflammation is tissue swelling in reaction to injury, infection, or surgery.

INSTILL
To instill is to place into or cause to enter.  Heparin is instilled into each lumen of a catheter to prevent
clotting in a dialysis catheter between treatments.  Dialysate fluid is instilled into the peritoneum for
peritoneal dialysis.

INTERDIALYTIC
Interdialytic means between dialysis treatments.   

INTERMITTENT
Intermittent means “periodically” or “not continuously.”  Heparin can be given intermittently during dialysis.

INTERNAL JUGULAR (IJ) CATHETER
Dialysis catheters may be placed in the internal jugular vein in the neck.  This site is less likely to cause
central venous stenosis than placement in the subclavian vein.  (See also: Central Venous Stenosis.)

INTERSTITIAL SPACE
Interstitial space is the space between the cells or organ tissues.
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INTIMA
The intima is the smooth lining of the inner surfaces of arteries and veins.  The intima is covered with 
a thin, fragile layer of cells that allows blood to flow through the vessel easily.  In a fistula or graft, 
overgrowth (hyperplasia) of the intima cells at the anastomosis can cause stenosis (narrowing), which
makes blood clots more likely.

INTRACELLULAR
Intracellular means within the cells.  Two thirds of fluid in the body is inside the cells.  Sodium causes
fluid to move across cell membranes between the intracellular and extracellular spaces.  

INTRADERMAL
Intradermal means within the skin.  Local anesthetics may be injected intradermally.

INTRAMUSCULAR
Intramuscular means within a muscle.

INTRAVASCULAR
Intravascular means within blood vessels.

INTRAVENOUS
Intravenous means within a vein.  Many medications are injected intravenously.

IN VITRO
In vitro is a Latin phrase that means in an artificial environment.  Dialyzer clearance is measured in
vitro by the manufacturer, using non-blood fluids (i.e., saline).  Actual dialyzer clearance may vary from
the manufacturers’ specifications.

IN VIVO
In vivo is a Latin phrase that means within a plant or animal.  Tests performed on a dialyzer while a
patient is being treated are considered in vivo.

ION
An ion is an electrically-charged particle.  Ions can carry a positive charge (cation) or a negative charge
(anion).
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ION EXCHANGE
Ion exchange occurs inside a deionizer for water treatment.  Unwanted ions are traded for hydrogen and
hydroxyl ions to create pure water.   

IRON DEFICIENCY
Iron deficiency is a lack of iron in the body to make red blood cells.  Without iron, the bone marrow can’t
make red blood cells, even if erythropoietin is present.  Low levels of iron can cause a form of anemia.   

ISCHEMIA
Ischemia is a lack of oxygen in the tissues, due to reduced blood flow.  It can be painful.  For example,
ischemia of the heart can cause angina pain.  Steal syndrome (ischemia of the hand) may cause hand
pain during exercise; a cold, clammy feeling; and, in extreme cases, painful, non-healing skin ulcers.
Limb ischemia can be caused by placement or complications of some vascular accesses, and, in severe
cases, can lead to loss of a limb.

ISOLATED ULTRAFILTRATION (IU)
IU removes water, but not solutes.  It uses the extracorporeal circuit and dialyzer—without dialysate.  IU
is also called dry ultrafiltration, sequential ultrafiltration, or pure ultrafiltration.  Isolated ultrafiltration
can be done before, after, or without dialysis.  The main advantage of IU is that fluid removal is better
tolerated than with standard dialysis.

KDIGO 
KDIGO stands for Kidney Disease: Improving Global Outcomes.  It is a program started by the National
Kidney Foundation (NKF) in 2003 to improve care and outcomes of kidney patients around the world
by writing and implementing clinical practice guidelines.

KDOQI
KDOQI stands for Kidney Disease Outcomes Quality Initiative.  (See also: Clinical Practice Guidelines.)

KIDNEY TRANSPLANT
A kidney transplant replaces the failed kidneys with a single healthy kidney from a donor.  Only one
healthy kidney is needed to live.  It is possible to receive a kidney from a relative, spouse, friend, or
deceased donor.  Blood type and other tissue factors are used to “match” a recipient after a medical
work-up has been done.
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Kt/V
See: Urea Kinetic Modeling.

KUf
See: Coefficient of Ultrafiltration.

LARGE DIALYSIS ORGANIZATION (LDO)
An LDO is a corporation that owns many centers, often in different parts of the country (dialysis chain).
Each year, LDOs grow in size as they buy independent, hospital-based, and smaller chains.   

LEACH
Leaching occurs when a fluid passes through a substance and dissolves part of that substance.  In water
treatment, copper, lead, or galvanized steel should not be used after the blending valve because water
can leach copper or zinc from the pipes.

LEAK TESTING
See: Pressure Testing.

LOADING DOSE
A loading dose is a dose of medication that creates a certain blood level in the body.  A loading dose of
heparin may be given after both needles are in place but before a treatment begins, to allow the heparin
to flow through the patient’s bloodstream.

LOCAL INFECTION
A local infection is an infection only in one area—such as in a fistula or graft and its surrounding tissues.

LUMEN
The lumen is the inside diameter of a blood vessel or tube (i.e., catheter or needle).  In stenosis, the
lumen of the vascular access becomes narrower, which limits blood flow.

LYSE
To lyse is to dissolve.  One option for treating a blood clot in a vascular access is to use a drug that will
lyse the clot.
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MAGNESIUM
Magnesium is a metallic mineral.  It is found in the body as an electrolyte in the intracellular fluid;
a small trace of magnesium in body fluids is vital to the nervous system.

MEDICARE ESRD PROGRAM
The Medicare ESRD Program was established by the U.S. Congress in 1972.  The program gave 
Medicare benefits to patients with kidney failure who were entitled to Social Security benefits.  
The ESRD program pays for 80% of the allowable cost of dialysis treatment for eligible patients.

MEMBRANE COMPLIANCE
Membrane compliance is the ability of a membrane to change shape or volume due to pressure.

MEMBRANE FILTERS
Membrane filters are water treatment cartridges; they contain thin membranes with pores of a specified
size.  Membrane filters remove small particles and some solutes.

METABOLIC ACIDOSIS
Metabolic acidosis occurs when the acid/base balance of body fluid and tissues shifts toward acid due
to a build-up of acid in the body.  It is common in dialysis patients because their kidneys no longer
reabsorb as much bicarbonate—a blood buffer that stabilizes blood pH.  For this reason, bicarbonate is
used as a buffer for dialysate.

METABOLISM
Metabolism is the sum of chemical processes that involves breaking down some substances and 
creating other substances.

METABOLIZE
To metabolize is to break down into a simpler substance.

METASTATIC CALCIFICATION
See: Extraskeletal Calcification.

METHEMOGLOBINEMIA
Methemoglobinemia is loss of the oxygen-carrying ability of red blood cells.
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MICROALBUMINURIA
Microalbuminuria is the presence of tiny amounts of albumin (protein) in the urine.  It can be an early
sign of chronic kidney disease, because albumin is a large molecule that does not pass through healthy
glomeruli.  A class of blood pressure drugs called ACE inhibitors slows the rate of kidney failure in
diabetic patients with microalbuminuria.  

MICRONS
Microns are a unit of measure for filter pores.  Filters with high micron sizes trap larger particles and
allow smaller particles to flow through.  A submicron filter may be needed to capture very small 
particles.  (See also: Filters.)

MICROORGANISMS
Microorganisms are living things too small to be seen without a microscope, such as algae, fungi, bacteria,
and viruses.  Some can cause illness if they enter the body.

MODALITY
A modality is a type of treatment, such as hemodialysis, peritoneal dialysis, or transplant.

MOLECULAR WEIGHT
Molecular weight is a measure of the size of a molecule.  The molecular weight of a substance is equal to
the sum of the atomic weights of all elements in a molecule of the substance.  Molecular weight is meas-
ured in Daltons (Da).  Larger molecules (like beta-2-microglobulin) have higher molecular weights.

MOLECULAR WEIGHT CUTOFF
Molecular weight cutoff is the maximum solute size that can pass through a particular semipermeable
membrane.

MOLECULE
A molecule is the smallest complete unit of a substance that retains that substance’s identity.

MORBIDITY
Morbidity is illness.  Morbidity, sometimes measured as days of hospitalization, is used as one measure 
of patient outcomes. 

MORTALITY
Mortality is death.  Mortality is used as a measure of patient outcomes.

333



MYALGIA
Myalgia is muscle pain.

MYOCARDIAL INFARCTION (MI)
Myocardial infarction is the blockage of a heart artery, which can lead to death of part of the heart 
muscle.  The patient may feel severe or crushing chest pain—a “heart attack.”  (See also: Arrhythmia.)

NANT 
National Association of Nephrology Technicians/Technologists

NASOGASTRIC (NG) TUBE
A nasogastric tube is a tube that is inserted through the nose into the stomach.  Patients who are 
malnourished may need to be fed through an NG tube.

NEEDLE SITE ROTATION
Needle site rotation is a technique used with fistulae and grafts to prevent damage that can occur when
needles are placed many times in the same small area.  At each treatment, needles are placed at least 1.5
inches away from the anastomosis and the sites used at the last treatment, moving up and down the
entire length of the access.  (See also: Buttonhole Technique.)

NEGATIVE PRESSURE
Negative pressure is pressure less than 0 mmHg.  Negative pressure plus positive pressure equals 
transmembrane pressure (TMP). 

NEOINTIMAL HYPERPLASIA
Neointimal hyperplasia occurs when smooth muscle cells at the venous anastomosis form extra layers
of cells that fill up the graft lumen, reducing the blood flow.  (See also: Intima.)

NEPHROLOGIST
A nephrologist is a licensed physician who specializes in kidney diseases.

NEPHROLOGY
Nephrology is the study of kidneys. 

NEPHRON
A nephron is a tiny blood purification filter in the kidney, made up of a glomerulus and a tubule.
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Nephrons filter wastes from the body and keep electrolyte and fluid balance.  Each kidney has about a
million nephrons.

NEUROPATHY
See: Peripheral Neuropathy.

NKF-KDOQI 
See: Clinical Practice Guidelines.

NOCTURNAL HOME HEMODIALYSIS (NHHD)
Nocturnal home hemodialysis treatments are done for eight hours at night, while the patient sleeps at
home.  They may be done from three to six nights per week.  Most home hemodialysis programs require
the patient to have a partner; both must successfully complete several weeks of training.  Dialysis
needles and bloodline connections must be carefully taped to avoid line separation.  Bedwetting alarms
may be used to detect blood.  Some programs monitor treatments over the Internet.  The longer treat-
ments allow for fewer fluid and diet limits, and most patients need few or no blood pressure drugs.
Because the treatments are done at night, leaving days free, NHHD is a work-friendly treatment.

NORMAL SALINE
Normal saline is a sterile salt water solution containing 0.9% sodium chloride; this is equal to the con-
centration of sodium chloride found in the blood.  In hemodialysis, normal saline is needed to prime
and prepare the extracorporeal circuit.  It may also be used for fluid replacement during the treatment.

NOSOCOMIAL
Nosocomial means hospital-acquired.  The term is usually applied to infections or illnesses patients
acquire during the course of their medical treatment.

OPPORTUNISTIC ILLNESSES
An opportunistic illness occurs when a patient’s immune system is impaired.  Patients with AIDS, 
for example, are prone to these illnesses because their immune systems are weakened.

ORTHOSTATIC HYPOTENSION
Orthostatic hypotension is a drop in blood pressure of 15 mmHg or more that occurs when a person 
rises from sitting to standing.
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OSMOSIS
Osmosis is the movement of fluid across a semipermeable membrane from an area of lower solute 
concentration (like blood) to an area of higher solute concentration (like dialysate) until the concentra-
tions on both sides of the membrane are equal.  Natural osmosis is too slow to produce enough fluid
removal for hemodialysis, so fluid movement is aided by a hydraulic pressure gradient.

OSMOTIC GRADIENT
An osmotic gradient is a difference in the concentration of solutes on each side of a semipermeable
membrane.

OSMOTIC PRESSURE
Osmotic pressure is a gradient created by using dialysate that contains substances, such as glucose, that
cause fluid to move out of the blood and into the dialysate.  (See also: Osmosis.)

PALPATE
To palpate is to examine by touching.  Palpation of the thrill over the vascular access is one way to know
if an access is working (patent).

PALPITATIONS
Palpitations are occasional, strong heartbeats that can be a symptom of cardiac arrhythmia.

PARATHYROID HORMONE (PTH)
PTH is a hormone produced by four parathyroid glands located in the neck.  PTH is released into the
bloodstream in large amounts when calcium levels are low—a common problem in patients with 
kidney failure—or when phosphorus levels are high.  Too much PTH can cause bone disease.  (See also:
Calcium.)

PATENCY
Patency is a state of openness or lack of obstruction of a blood vessel or catheter.  Before each dialysis
treatment, patency of the patient’s access should be checked by listening for the bruit and feeling for 
the thrill.

PATHOGEN
A pathogen is an agent (such as bacteria) that causes disease in humans.
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PATIENT OUTCOMES
Patient outcomes are the results of care.  Morbidity and mortality are common outcomes, but others
such as functioning and well-being—the patient’s self-rated physical and mental health—are gaining
in importance.

PERCUTANEOUS
Percutaneous means through the skin.

PERICARDIAL EFFUSION
Pericardial effusion is a build-up of fluid in the pericardium, or sac that surrounds the heart.  In severe
cases, pericardial effusion can lead to cardiac tamponade, a life-threatening problem in which fluid
pressure makes it difficult or impossible for the heart to beat.

PERICARDITIS
Pericarditis is inflammation of the pericardium, the sac that surrounds the heart.  Pericarditis causes
low-grade fever, hypotension, and pain in the center of the chest that may be relieved by sitting up and
taking deep breaths.  Patients who are uremic or poorly dialyzed may be prone to pericarditis.

PERIPHERAL
Peripheral means away from the center of the body.  For example, peripheral vascular disease affects the
limbs, not the core, of the body.

PERIPHERAL NEUROPATHY
Peripheral neuropathy is nerve damage in the hands and feet.  It causes symptoms of numbness, 
tingling, burning, pain, and weakness.  In dialysis patients, neuropathy may be caused by one or more
toxins retained in uremia and not well removed by hemodialysis.  Diabetes can cause neuropathy.
Neuropathy can also be caused by vascular access problems, which may lead to waste build-up due to
inadequate dialysis.  Many cases of peripheral neuropathy can be prevented or treated with adequate
dialysis and adherence to diet.

PERIPHERAL VASCULAR RESISTANCE
Peripheral vascular resistance is a measure of how well the blood can flow through the blood vessels.  
A drop in peripheral vascular resistance (the blood vessels relax) will reduce the blood pressure if the
heart can’t compensate.  A rise in peripheral vascular resistance (the blood vessels narrow) will increase
the blood pressure.
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PERITONEAL DIALYSIS (PD)
Peritoneal dialysis uses the peritoneum (a blood-vessel–rich sac around the abdominal organs) as a
semipermeable membrane to filter the blood.  A catheter is surgically placed in the abdominal wall; it is
used to allow sterile dialysate to fill the abdomen, dwell, and drain out.  During the dwell time, wastes
and excess fluid move from the blood across the peritoneum and into the dialysate by diffusion and
osmosis.  (See also: Continuous Ambulatory Peritoneal Dialysis, Continuous Cycling Peritoneal Dialysis,
Dwell Time.)

PERITONEAL DIALYSIS ADEQUACY
Peritoneal dialysis (PD) adequacy is measurement of the dialysis dose to ensure that PD patients receive
at least the minimum amount of treatment needed for survival.  The KDOQI guidelines provide both
recommended standards for adequacy and suggestions for attaining them.   

PERITONEUM
The peritoneum is a smooth, thin layer of blood-vessel–rich tissue that covers the inside of the 
abdominal walls.  The peritoneum forms a closed sac.  Thus, it can be used as a semipermeable 
membrane and container for dialysate in peritoneal dialysis.  (See also: Peritoneal Dialysis.)

PERITONITIS
Peritonitis is an infection of the peritoneum; it can occur when aseptic technique is not used during a
peritoneal dialysis (PD) exchange.  Peritonitis may cause scarring that can make further PD impossible.   

PERMEABLE
Permeable means allowing substances to pass through.  Cell membranes in the body are freely 
permeable to water, letting it pass in and out.  Dialyzer membranes are semipermeable—letting some
substances through, but keeping others out.

pH
pH refers to the hydrogen ion concentration of a solution.  A solution with a pH above 7 is alkaline, or a
base.  A solution with a pH below 7 is an acid.  A solution with a pH of 7.0 is neutral.  Normal body pH
ranges between 7.35 and 7.45—slightly alkaline.  The pH of dialysate must be kept within a certain
range.  Bicarbonate-buffered dialysate should have a pH of 7.2 to prevent bacterial growth and scale that
could harm equipment.  AAMI recommends that test water with a pH between 5.0 and 8.5 be used to
mix dialysate.  (See also: AAMI, Acid, Base, Bicarbonate.)
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PHOSPHATE BINDERS
Phosphate binders are drugs that bind with phosphorous in food so the phosphorus is not absorbed in
the intestines.  Phosphorus is then eliminated in the stool.  Patients should take more binders with larg-
er meals and fewer binders with small meals or snacks.

PHOSPHORUS
Phosphorus is a nonmetallic element present in dairy products, meat, poultry, fish, nuts, peanuts,
chocolate, and colas.  It is hard to avoid in the diet, and damaged kidneys cannot remove all the excess
phosphorus from the blood.  Too much phosphorus in the blood can cause itching, secondary hyper-
parathyroidism, and bone disease.  Phosphorus levels are checked monthly before dialysis; most people
with kidney failure take phosphate binders to control phosphorus.  (See also: Secondary
Hyperparathyroidism.)

PLASTICIZER
A plasticizer is a chemical that makes plastic flexible.  Priming the dialyzer and blood tubing before use
with saline helps remove residual plasticizers from manufacturing that could harm patients.  

PLATELETS
Platelets are blood cells that promote clotting by clumping together when “activated” by signals sent by
injured cells.

PNEUMOTHORAX
A pneumothorax is air in the chest cavity that keeps the lungs from expanding.  Pneumothorax can
occur during central venous catheter placement if the catheter punctures a blood vessel and passes into
the space between the lungs and the chest wall.

POLYCYSTIC KIDNEY DISEASE (PKD)
PKD is a genetic disease that causes large, fluid-filled cysts to develop in the kidneys, liver, and some-
times the brain.  The cysts can become so large and numerous that they crowd out normal kidney 
tissue, which can cause kidney failure.

PORES
Pores are holes.  In a semipermeable dialyzer membrane, membrane filter, or reverse osmosis unit, the
pores are designed to allow solutes of a certain size range to pass through, while trapping solutes that
are larger.
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POSITIONAL
Positional means affected by the patient’s body position.  When hemodialysis catheters are positional,
blood flow can be reduced when the patient moves.  If the patient coughs or moves again, blood flow
may improve because the catheter may move within the blood vessel.

POSITIVE PRESSURE
Positive pressure is pressure greater than 0 mmHg.  In dialysis, positive pressure is created when the
blood pump pushes blood through the dialyzer.  Inside the dialyzer, positive pressure helps to push fluid
through the membrane pores.  Positive and negative pressure together equal transmembrane pressure.   

POSTDIALYSIS PRESSURE
See: Venous Pressure.

POST-PUMP (ARTERIAL) PRESSURE
See: Predialyzer Pressure.

POTASSIUM
Potassium is a metallic element, and an important electrolyte in the human body.  Levels of potassium
that are too high or too low can cause illness or death in patients; levels must be kept within very tight
limits.  (See also: Electrolyte, Hyperkalemia, Hypokalemia.)

PRECIPITATE
See: Scale.

PREDIALYZER PRESSURE
Predialyzer pressure is the positive pressure after the blood pump and before the dialyzer.  Predialyzer
pressure is also called post-pump pressure, or post-pump arterial pressure.

PREPROCESSING
Preprocessing means putting a new dialyzer through all the reprocessing steps before it is used for the first time.
This helps remove residual ETO or other substances used in manufacturing that might cause allergic reactions.

PRE-PUMP ARTERIAL PRESSURE
Pre-pump arterial pressure is measured between the patient’s arterial needle and the blood pump.  
It represents the negative pressure created by the blood pump.  Arterial pressure monitoring guards
against too much suction on the vascular access.
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PRESSURE
Pressure is force applied by something that comes in contact with an object.  In the human body, blood
pressure is the combination of force from the heart and resistance in the blood vessels.  In hemodialysis,
pressure is the combination of flow from the blood pump and resistance in the dialyzer and extra-
corporeal circuit.

PRESSURE GRADIENT
See: Transmembrane Pressure.

PRESSURE TESTING
Pressure testing, or leak testing, ensures that a dialyzer membrane is intact and no blood loss will occur
during the next use.  Pressure testing must be part of the reuse process.  (See also: Reprocessing.)

PRIMING
In dialysis, priming is getting the bloodlines and dialyzer ready for use by flushing them with normal
saline.  Dialysate is used to prime the dialysate compartment.  Priming is done before dialysis to remove
air, disinfectants, and some plasticizers from the extracorporeal circuit and dialysate side of the dialyzer.   

PRODUCT WATER
Product water is water that has been forced through a reverse osmosis membrane.  

PROPORTIONING SYSTEM
A proportioning system is a type of dialysate delivery system.  This system mixes liquid concentrate
with measured amounts of treated water to form dialysate and deliver it to the dialyzer.  There are two
types: fixed-ratio pumps and servo-controlled mechanisms.  Both systems use dual conductivity meters
to check the mixed dialysate continuously and to support the system, should one monitor fail.  (See also:
Hemodialysis Delivery System.)

PROTEINURIA
Proteinuria means protein in the urine.  When the kidneys are damaged, protein can leak through the
glomeruli into the renal tubules, and then into the urine.  (See also: Microalbuminuria.)

PROXIMAL
Proximal means near.  In anatomy, proximal is near the center of the body (e.g., the shoulder is proximal
to the hand).
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PRURITUS
Pruritus is severe itching.  Itching may develop in patients with kidney failure due to dry skin or a
build-up of calcium phosphate crystals in the skin.  Adequate dialysis, good management of calcium
and phosphorus, limiting bathtub soaks (which dry out skin), and use of some lotions or creams can
help reduce itching.

PSEUDOANEURYSM
A pseudoaneurysm is a false aneurysm: a bulging pocket of blood around a fistula or, more commonly,
a graft.  Pseudoaneurysms can occur if a graft has been damaged by repeated punctures in the same
area.  They can rupture, which is a medical emergency.  A graft with a pseudoaneurysm may need to be
repaired or replaced.  (See also: Aneurysm.)

PULMONARY EDEMA
Pulmonary edema is fluid build-up in the lungs.  Fluid overload or failure to remove enough fluid 
during dialysis can cause or worsen pulmonary edema.  (See also: Congestive Heart Failure.)

PUMP OCCLUSION
Pump occlusion is the amount of space between the rollers of the blood pump and the pump housing.
The rollers should compress the blood tubing segment against the pump housing enough to close the
lumen completely.  Overocclusion creates excess pressure that may crack the tubing and cause the
pumping segment to rupture.  If occlusion is not complete, there will be backflow of blood with each
pump stroke.   

PURE ULTRAFILTRATION
See: Isolated Ultrafiltration.

PURPURA
Purpura is bleeding under the skin, which may be a symptom of too much heparin or a platelet dysfunction.

PYROGEN
A pyrogen is a fever-producing substance, such as endotoxin.  

PYROGENIC REACTION
Pyrogenic (fever) reactions are caused by pyrogens (such as endotoxin).  Symptoms may include chills,
shaking, fever, hypotension, vomiting, and muscle pain.  Patients may have pyrogenic reactions if there
is a break in water treatment or if a reprocessed dialyzer contains endotoxin.
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QUALITY ASSURANCE (QA)
QA is way to monitor, evaluate, and improve care.  It is based on measuring centers’ quality of care
against benchmark standards.  (See also: Continuous Quality Improvement.)

RADIAL PULSE
The radial pulse is the pulse felt on the thumb side of the wrist.

RADIOCEPHALIC FISTULA
A radiocephalic fistula connects the radial artery and cephalic vein in the distal forearm.  This is the
most common type of AV fistula.

REAGENT
A reagent is a material that will react in the presence of a certain chemical.  Reagent strips are used to
be sure that all chemical residues are removed from a reprocessed dialyzer or the dialysis delivery 
system, or to test for the presence of blood in dialysate.  (See also: Hemastix.)

RECIRCULATION
Recirculation occurs when dialyzed blood coming back to the patient through the venous needle mixes
with undialyzed blood going out through the arterial needle.  Blood entering the dialyzer can thus be
diluted with blood that has just left the dialyzer.  This occurs if there is retrograde  flow through the
access between the arterial and venous needles.  Recirculation of more than 15% is significant, and
reduces treatment adequacy.   

REJECTION
Rejection occurs when the immune system of a transplant patient attacks the transplanted organ
because it is foreign to the body.  The patient’s blood and tissue types are matched to the organ to
reduce this risk.  Matching means the body is less likely to attack the organ as foreign.  Immuno-
suppressant drugs are also used to reduce the body’s immune response to the new organ.

REJECT WATER
Reject water is the waste or reject stream that is sent to the drain along with the solutes removed by
reverse osmosis.

RENAL OSTEODYSTROPHY
Renal osteodystrophy is bone disease that is caused by too high or too low levels of PTH.  (See also:
Secondary Hyperparathyroidism.)
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RENIN-ANGIOTENSIN SYSTEM
The renin-angiotensin system helps control blood pressure.  Renin is an enzyme produced by healthy
kidneys during stress.  Renin combines with another substance to form angiotensin, a hormone that
tightens the blood vessels to raise blood pressure.

REPROCESSING
Reprocessing is cleaning and disinfecting dialyzers and, in some cases, bloodlines, to be used again by
the same patient.  Done carefully, reprocessing reduces the cost of dialyzers and offers some benefits to
patients.  The hazardous chemicals used in reprocessing must be handled with care by staff.  A number
of regulations and guidelines are in place to protect patients and staff when reprocessed dialyzers are used.

RESISTANCE 
Resistance is created by any factor that partly obstructs flow.  In dialysis, there is resistance against the
flow of blood in the blood vessels or in the extracorporeal circuit.  Flow and resistance influence pressure.

RESISTIVITY
Resistivity is the measure of the forces that oppose the flow of electricity through a fluid.  (See also: Conductivity.)

RETROGRADE
Retrograde means against the direction of blood flow.  In a fistula or graft, retrograde flow is backward,
toward the anastomosis.  The arterial needle may be placed either retrograde or antegrade in the access.   

REUSE
See: Reprocessing.

REVERSE OSMOSIS (RO)
RO is a membrane separation process for removing solutes from a solution.  A reverse osmosis unit is a
cartridge that holds a water pressure pump and a semipermeable membrane.  The RO membrane can
remove 90% to 99% of many substances, including bacteria, endotoxin, viruses, salts, particles, and 
dissolved organics.  RO membranes are used to treat water used for hemodialysis or reprocessing.  
RO membranes are costly and delicate.  To avoid damage, other water treatment components are used to
remove particles in feed water before it reaches the RO membrane.

RINSEBACK
Rinseback is the process of using saline to flush the patient’s blood back into the body after dialysis.
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ROLLER PUMP
A roller pump is the most common type of blood pump.  A motor turns the roller head, moving blood
through the extracorporeal circuit.  (See also: Pump Occlusion.)

ROPE LADDER TECHNIQUE
See: Needle Site Rotation.

SALINE INFUSION LINE
The saline infusion line allows saline to be given to the patient during dialysis.  It is connected to the
arterial blood tubing segment just before the blood pump, so saline can be pulled into the circuit.

SCALE
Scale, or precipitate, is solid particles that settle out of a solution (e.g., water, dialysate) and can clog
pipes or damage components of the water treatment system.  Hard water, which contains more minerals
and salts, can form scale.

SECONDARY HYPERPARATHYROIDISM
Secondary hyperparathyroidism is the release of excess parathyroid hormone (PTH) due to kidney fail-
ure, which can cause bone disease.  With too much PTH in the blood, calcium is withdrawn from the
bones, making them weak.  The condition is treated with phosphate binders and calcitriol supplements,
which reduce PTH, calcium, and phosphorus levels.

SEDIMENT FILTER
See: Filters.

SEIZURES
Seizures are involuntary muscle spasms and loss of consciousness.  Some patients may have seizures as
a dialysis side effect (severe hypotension).  Or, seizures may occur during dialysis as an adverse reaction
to a problem such as the use of improperly prepared dialysate.

SELF-CARE HEMODIALYSIS
Self-care hemodialysis is done in-center; patients do most or all of their own care with little staff 
assistance.  Self-care patients may set up their own machines, insert needles, take their own vital signs,
monitor the treatment, and clean up their station after treatment.  Taking part in self-care at some level
helps patients regain control of their lives, and helps their rehabilitation.
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SEMIPERMEABLE MEMBRANE
A semipermeable membrane is a material with microscopic openings or pores.  In hemodialysis, the
pores allow some substances (such as water) to pass through freely, while keeping other substances 
(such as red blood cells) from passing through.  The membrane pore size is one factor that affects 
dialysis efficiency.  Solute particles that are larger than the pores are retained.  Very small particles pass
through the membrane more quickly than larger particles.

SEPSIS/SEPTICEMIA
Sepsis is a life-threatening blood infection caused by bacteria that enter the bloodstream.  It is also
called septicemia or bacteremia.

SEQUENTIAL ULTRAFILTRATION
See: Isolated Ultrafiltration.

SERUM
Serum is the clear liquid that can be separated from blood.  Many blood tests are run on serum; 
for example, tests for serum calcium and serum phosphorus.

SHORT DAILY HOME HEMODIALYSIS (SDHHD) 
Short daily home hemodialysis is 2–3 hour treatments done at home 5–7 days per week.  Most home
hemodialysis programs require the patient to have a partner; both must successfully complete several
weeks of training.  The more frequent treatments allow for fewer fluid and diet limits.  Because the
treatments are done on the patient’s own schedule, SDHHD is a work-friendly treatment.

SHUNT
A shunt is a tube that is inserted into the body.  A shunt, or cannula, was the first permanent vascular access
for dialysis developed in 1960 by Dr. Belding Scribner and Dr. Wayne Quinton.  A Teflon® tube was used
to connect a flexible length of Silastic® tubing to a patient’s artery and vein creating a vascular access
that could be used for multiple dialysis treatments, so patients with chronic kidney failure could receive
dialysis.  Since the shunt was outside the skin, it easily became infected or clotted, and is no longer used.  
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SIEVING COEFFICIENT (SC)
The sieving coefficient is the amount of solute removed from a solution by convection (solvent drag).

SODIUM
Sodium is an element and an electrolyte in the body.  Sodium causes fluid to move across the cell 
membranes between the intracellular and extracellular spaces.  Sodium is present in dialysate.  Too 
little sodium in dialysate can cause hemolysis.  Too much sodium in dialysate can cause crenation.  

SODIUM MODELING
Sodium modeling is tailoring the concentration of sodium in the dialysate throughout the treatment to
fit the needs of a patient, according to the nephrologist’s prescription.  This sodium variation can create
more efficient fluid shifts in the body, and thus more effective fluid removal, as well as better control of
blood pressure.  However, sodium modeling may cause thirst, so patients drink more fluid after dialysis
and their blood pressure rises between treatments.

SOLUTE
A solute is a particle dissolved in fluid.  Many of the wastes that need to be removed from the blood of
kidney patients (such as urea) are solutes dissolved in the blood.  Solute size is measured by molecular
weight.  Different semipermeable membrane materials are more or less efficient at removing solutes of a
certain size.   

SOLUTION
A solution is a combination of a solvent (fluid) and a solute.

SOLVENT
A solvent is a fluid in which substances are dissolved, e.g., water.

SOLVENT DRAG
Solvent drag occurs when molecules of a dissolved substance are dragged along in a solvent that passes
through a semipermeable membrane.  Solvent drag is also called convection, or convective solute transfer.

SORBENT DIALYSIS SYSTEMS
A sorbent dialysis system uses a sorbent cartridge, with several chemical layers, to create and then
regenerate dialysate.  Six liters of tap water and premixed chemicals are needed to make dialysate, and
the cartridge takes on the functions of a water treatment system.  No additional water is needed.  The
system needs no drain and can be used anywhere with an electrical outlet (or suitable generator).
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SPORE
Spores are the reproductive form of bacteria or fungi, and are very resistant to heat.  Bleach is effective
against many spores.  (See also: Bacteria, Disinfectant, Heat Disinfection.)   

STAFF-ASSISTED DIALYSIS
See: In-center Hemodialysis.

STANDARD PRECAUTIONS
See: Hemodialysis Infection Control Precautions.

STANDING ORDERS
Standing orders are orders that stay the same; they are written by the physician to meet patients’ usual
treatment needs.  The orders should include all aspects of the care of renal patients (i.e., blood flow rate,
dialysate flow rate, dialyzer, and dialysate composition).

STEAL SYNDROME
Steal syndrome occurs when a fistula or graft “steals” too much blood away from the distal part of the
limb (hand or foot).  When the access is in use during dialysis, some of the patient’s blood bypasses 
the hand or foot and goes through the extracorporeal circuit instead.  The resulting loss of blood flow
(ischemia) can damage tissue.  Signs of this problem include coldness, poor function, and even
gangrene if it is not addressed promptly.   

STENOSIS
Stenosis is narrowing of a blood vessel.  Stenosis slows the flow of blood and causes turbulence inside
the vessel, setting the stage for more serious complications such as thrombosis.  

STENTS
Stents are small, expanding metal rings that can be placed inside a fistula or graft or blood vessels that
the fistula or graft feeds into to help keep the lumen from narrowing.   

STERILANT
A sterilant is a germ-killing solution.  Sterilants are used in reprocessing dialyzers.   

STERILE
Sterile means completely free of all living organisms (bacteria, viruses, microorganisms).
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STERILE TECHNIQUE
See: Aseptic Technique.

STERILIZATION
Sterilization is destruction of bacteria with chemicals or heat.

SUBCLAVIAN CATHETER
A subclavian catheter is a catheter placed in the subclavian vein.  According to KDOQI Clinical Practice
Guidelines for Vascular Access, the subclavian vein should not be used for a dialysis catheter.  The
internal jugular vein is preferred, because it is less likely to cause central venous stenosis.   

SUBCUTANEOUS
Subcutaneous means under the skin.  Some medications, such as Lidocaine®, a local anesthetic, are
injected subcutaneously.

SURFACE AREA
Surface area in hemodialysis is the amount of membrane in direct contact with blood and dialysate.  
A larger surface area (in hemodialysis or peritoneal dialysis) allows more diffusion.  Large surface area
dialyzers normally have more urea clearance.  (See also: Diffusion.)

SYNTHETIC
See: Artificial.

SYSTEMIC
Systemic means affecting the entire body.  For example, sepsis is a systemic infection.

SYSTOLIC
Systolic pressure is the pressure inside the arteries during a heartbeat.  It is the top number of a blood
pressure reading.  (See also: Diastolic.)

TEMPERATURE ALARM
A temperature alarm indicates that the dialysate temperature is too high or too low.  Dialysate that is too
hot can cause hemolysis.  Too-cool dialysate can cause patient discomfort and reduce the efficiency of
the treatment.
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TEMPORARY CATHETERS
A temporary catheter is a central venous catheter that is used for short-term vascular access, for
example, when a fistula has not matured.  According to KDOQI Clinical Practice Guidelines for Vascular
Access, the preferred site for a temporary catheter is the internal jugular (IJ) or femoral vein.
Temporary catheters may be stitched, or sutured, in place. 

THRILL
The thrill is the vibration of blood flowing through the patient’s fistula or graft.  It can be felt by 
touching a patient’s access.

THROMBECTOMY
A thrombectomy is surgery or drug treatment (i.e., with a clot-dissolving medication) to remove a
thrombus, or blood clot.

THROMBOLYSIS
Thrombolysis is the process of injecting a drug to dissolve a thrombus.  Thrombolysis may be followed
by surgery.

THROMBOSIS
Thrombosis—formation of a thrombus, or blood clot—is the most common cause of access failure.
Early thrombosis in a graft or fistula is most often caused by surgical problems with the anastomosis, 
or by twisting of the vessel or graft.

THROMBUS
A thrombus is a clot formed in a blood vessel or a blood passage.  A clot may occur when platelets are
activated by contact with damaged blood vessel walls, dialyzer materials, or turbulence inside a blood
vessel.  

TOTAL CELL VOLUME (TCV)
See: Fiber Bundle Volume.

TOTAL PARENTERAL NUTRITION (TPN)
TPN is a form of intravenous feeding to provide nutrients to patients who cannot eat or absorb food
through their gastrointestinal tracts.  Interdialytic parenteral nutrition (IDPN) is TPN given during 
dialysis.
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TRANSDUCER PROTECTORS
Transducer protectors are small plastic caps containing filters that keep blood or fluid from entering 
the pressure monitors on the dialysis machine.  The transducer protectors are connected to the arterial
and/or venous pressure monitors.  The monitoring lines are connected to the transducer protectors.

TRANSMEMBRANE PRESSURE (TMP)
TMP is the pressure across the dialyzer membrane (blood compartment pressure plus dialysate com-
partment pressure).  To keep dialysate from moving into the bloodstream, blood compartment pressure
must be equal to or greater than dialysate compartment pressure.

TRENDELENBURG POSITION
The Trendelenburg position puts the head at a 45˚ incline, with the legs up.  This helps relieve hypo-
tension by bringing more blood to the brain.  Patients who may have an air embolism should be placed
in Trendelenburg position on their left sides.

UKM
See: Urea Kinetic Modeling.

ULTRAFILTER
An ultrafilter is a fine membrane filter that removes very small particles; it is the most effective water
treatment component for removing bacteria endotoxin.   

ULTRAFILTRATION (UF)
In hemodialysis, UF is filtration caused by a pressure gradient between two sides of a porous (filtering)
material.  The rate of UF depends on the transmembrane pressure and the characteristics of the dialyzer.

ULTRAFILTRATION RATE (UFR)
The UFR is the rate at which fluid moves from the blood into the dialysate through the semipermeable
membrane.  This rate depends on transmembrane pressure and the membrane characteristics.  The
UFR is calculated by dividing the amount of fluid to be removed by the minutes of treatment time.  
In ultrafiltration control or volumetric machines, dialysate inflow and outflow are exactly balanced
through special pumps.  (See also: Transmembrane Pressure.)

ULTRAVIOLET (UV) LIGHT
UV is a form of invisible radiation that can destroy microorganisms by changing their DNA (genes) 
so they can’t multiply.  Some microorganisms are more sensitive to the effects of UV light than others.  
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UV light is generated by a mercury vapor lamp that emits light at a specific wavelength, housed inside a
quartz sleeve.  Feed water flows over the quartz material and is exposed to the UV light.  

UREA KINETIC MODELING (UKM)
Urea kinetic modeling refers to changes in a patient’s blood urea level during a dialysis treatment.  
UKM is used to assess whether a patient’s dialysis is adequate.  UKM also can help a doctor predict the
required treatment time, and check a patient’s protein catabolic rate to better meet the patient’s dialysis
and nutritional needs.  The results of UKM are described as Kt/V, in which K is the dialyzer urea clear-
ance in mL/min, t is treatment time in minutes, and V is the volume of blood in which the urea is
distributed.  Postdialysis BUN levels must be drawn using the slow flow, or stop pump technique to
ensure accuracy of the Kt/V result.  (See also: Hemodialysis Adequacy.)

UREA REDUCTION RATIO (URR)
URR is the simplest way to estimate the delivered dose of dialysis, but it does not provide all the infor-
mation  needed to prescribe a treatment.  BUN levels are measured before and after treatment; the
difference is how much urea was removed during the treatment.  (See also: Hemodialysis Adequacy.)

UREMIA
Uremia is a build-up of wastes in the blood that occurs in the last stage of kidney failure or in patients who
are not receiving adequate dialysis.  Patients with uremia may have yellow-gray skin, edema, hypertension,
flu-like symptoms, dyspnea, fatigue and weakness, and mental changes.  If uremic symptoms appear
when a patient is on dialysis, it means that more dialysis is needed.  (See also: Hemodialysis Adequacy.)

USRDS
United States Renal Data System

VASCULAR ACCESS
The vascular access is a way to gain repeated entry to the patient’s bloodstream for hemodialysis.  A 
vascular access must permit high enough blood flow rates to ensure effective dialysis.  There are three
types of access.  A fistula is a surgical connection between a patient’s artery and a vein.  A graft connects
an artery and vein with a piece of artificial vein.  A catheter is a plastic tube inserted into a central vein.
The vascular access is the patient’s lifeline; great care must be taken to protect it through good
cannulation and needle site rotation or use of the buttonhole technique.

VASOCONSTRICT 
To vasoconstrict means to tighten the blood vessels.  
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VASOCONSTRICTOR
A vasoconstrictor is a drug that causes the blood vessels to constrict.

VEIN
A vein is a blood vessel that carries blood back to the heart.

VENIPUNCTURE
Venipuncture is inserting a needle into a blood vessel.  Skilled and gentle venipuncture prolongs the life
of a patient’s access and enhances patient comfort.  Proper venipuncture also helps ensure that the
patient will receive a good dialysis treatment.  It is also important to rotate venipuncture sites or use the
buttonhole technique to avoid causing aneurysms or pseudoaneurysms to form in the patient’s access.
(See also: Buttonhole Technique, Needle Site Rotation.)

VENOUS PRESSURE
Venous pressure is the measurement of the extracorporeal blood circuit pressure after the dialyzer and
before the blood reenters the patient’s body.  It may also be called postdialyzer pressure.

VENOUS PRESSURE HIGH/LOW ALARM
The venous pressure alarm monitors pressure from the monitoring site to the patient’s venous puncture site.

VIRUS
A virus is a microorganism that must obtain energy and food from other living cells.  Many diseases,
such as the common cold, measles, polio, and HIV, are caused by viruses.  Although tiny, viruses are too
large to cross an intact dialyzer membrane.  If the membrane is damaged, any viruses in the dialysis
water could enter the patient’s blood.  Viruses can be killed by various chemicals.

VOLUMETRIC
Volumetric means volume-measuring.  Most dialysate delivery systems use volumetric fluid-balancing
systems that compare the volume of dialysate entering and leaving the dialyzer.  With volumetric 
control, the delivery system can be programmed to remove precisely the prescribed amount of fluid,
delivering an exact prescription for ultrafiltration.

WATER SOFTENER
A water softener is used in water treatment to reduce the concentration of calcium and magnesium that
form scale.  Water softeners work by ion exchange.  Ions of calcium and magnesium are removed from
the water by a bed of electrically charged resin beads and traded for sodium ions, which form sodium
chloride.

353



Abbreviations
ARBD—aluminum-related bone disease

AV—arteriovenous

APD—automated peritoneal dialysis

BUN—blood urea nitrogen

CAPD—continuous ambulatory peritoneal dialy-
sis

CCPD—continuous cycling peritoneal dialysis

CFU—colony-forming unit

CHF—congestive heart failure

CKD—chronic kidney disease

CQI—continuous quality improvement

CRRT—continuous renal replacement therapy

EDW—estimated dry weight

EPO—erythropoietin

ESRD—end-stage renal disease

ETO—ethylene oxide

FBV—fiber bundle volume

GFR—glomerular filtration rate

Hct—hematocrit

Hgb—hemoglobin

HIPAA—Health Insurance Portability and
Accountability Act

HIV—human immunodeficiency virus

IJ—internal jugular

IU—isolated ultrafiltration

K—clearance

Kt/V—measure of adequacy

KUf—coefficient of ultrafiltration

LDO—large dialysis organization

MI—myocardial infarction

NG—nasogastric

PD—peritoneal dialysis

pH—measure of acidity

PTH—parathyroid hormone

QA—quality assurance

RO—reverse osmosis

SDHHD—short daily home hemodialysis

SC—sieving coefficient

TCV—total cell volume

TMP—transmembrane pressure

TPN—total parenteral nutrition

UF—ultrafiltration

UFR—ultrafiltration rate

UKM—urea kinetic modeling

UV—ultraviolet

URR—urea reduction ratio
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Organizations
AAKP—American Association of Kidney Patients

AAMI—Association for the Advancement of Medical Instrumentation

ADA—American Diabetes Association

AKF—American Kidney Fund

ANNA—American Nephrology Nurses’ Association

ASN—American Society of Nephrology

BONENT—Board of Nephrology Examiners—Nursing and Technology

CBNT—Certified in Biomedical Nephrology Technology

CCHT—Certified Clinical Hemodialysis Technician

CCNT—Certified in Clinical Nephrology Technology

CMS—Centers for Medicare and Medicaid Services

DFC—Dialysis Facility Compare

FDA—Food and Drug Administration

KDIGO—Kidney Disease: Improving Global Outcomes

KDOQI—Kidney Disease Outcomes Quality Initiative (also, NKF-KDOQITM)

NANT—National Association of Nephrology Technicians/Technologists

NKF—National Kidney Foundation

NRAA—National Renal Administrators Association

PKD Foundation—Polycystic Kidney Disease Foundation

RPA—Renal Physicians Association

RSN—Renal Support Network

UNOS—United Network for Organ Sharing

USRDS—United States Renal Data System
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Weights and Measures
Liquid Measurement
1 fluid ounce = 29.572 milliliters (approximately 30 mL)

1 cup = 8 fluid ounces = 236.565 milliliters (approximately 240 mL)

1 quart = 32 fluid ounces = 0.9463 liters (approximately 945 mL)

1 liter = 1.0567 quarts = 0.26417 gallons

1 gallon = 4 quarts = 3.7853 liters (approximately 3785 mL)

Metric Liquid Measures
10 milliliters (mL) = 1 centiliter

10 centiliters = 1 deciliter (dL)

10 deciliters = 1,000 milliliters = 1 liter (L)

10 liters = 1 decaliter

10 decaliters = 1 hectoliter

10 hectoliters = 1 kiloliter

Length
1 inch = 2.54 centimeters

1 millimeter (mm) = 0.03937 inches

1 centimeter (cm) = 0.01 meters

1 meter (m) = 39.37 inches

Weight
1 gram = 0.035273 avoirdupois ounces (approximately 1/28 oz)

1 ounce = 28.35 grams

1 nanogram = 1 billionth of a gram

1 avoirdupois oz = 28.349527 grams (approximately 28 g)

1,000 grams = 1 kilogram (kg) = 2.20462 avoirdupois pounds (approximately 2.2 lb)

1 avoirdupois lb = 0.453592 kilograms (approximately 0.45 kg)
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Metric Weight
10 milligrams = 1 centigram

10 centigrams = 1 decigram

10 decigrams = 1,000 milligrams = 1 gram

10 grams = 1 decagram

10 decagrams = 1 hectogram

10 hectograms = 1,000 grams = 1 kilogram

100 kilograms = 1 quintal

10 quintals = 1 ton

Linear Measures
10 millimeters = 1 centimeter

10 centimeters = 1 decimeter

10 decimeters = 1,000 millimeters = 1 meter

10 meters = 1 decameter

10 decameters = 1 hectometer

10 hectometers = 1,000 meters = 1 kilometer

Metric Square Measures
100 sq. millimeters = 1 sq. centimeter

100 sq. centimeters = 1 sq. decimeter

100 sq. decimeters = 10,000 sq. centimeters = 1 sq. meter

100 sq. meters = 1 sq. decameter

100 sq. decameters = 1 sq. hectameter

100 sq. hectameters = 1,000,000 sq. meters = 1 sq. kilometer

Metric Cubic Measures
1 milliliter (mL) = 1 cubic centimeter (cc)

1,000 cubic millimeters = 1 cubic centimeter

1,000 cubic centimeters = 1 cubic decimeter

1,000 cubic decimeters = 1,000,000 cubic centimeters = 1 cubic meter

Temperature Conversion 
Fahrenheit temperature (˚F) = (˚C x 1.8) + 32

Celsius temperature (˚C) = (˚F – 32) ÷ 1.8



Index
AAMI, See Association for the Advancement 

of Medical Instrumentation (AAMI)
Abscess, 127, 293
Access, See Vascular access
Acid, 104, 293, See also Buffer; pH
Acid concentrate, 97, 98
Acid rain, 227
Acquired immunodeficiency syndrome (AIDS),  

See Human immunodeficiency virus
Activated clotting times (ACT), 187, 194
Acute kidney failure

about, 26
definition of, 26, 293
short-term catheter and, 149–150
treatment for, 26, 38

Adequacy, See Hemodialysis adequacy; Peritoneal 
dialysis adequacy

Adjustment of patients, See Coping
Adsorption

about, 94
carbon tanks and, 232
cellulose dialyzer and, 96
definition of, 293–294

Adult learners, 56, 57, 262–264
Advance directives, 44, 294
Afebrile, definition of, 185
Afferent, definition of, 294
Afferent arteriole, 25
AIDS, See Human immunodeficiency virus
Air

in bloodlines, 199
in drip chamber, 108
IV solution use and, 177
monitoring, See Air/foam detector
removal of, 106, 180

Air embolism
about, 136–137, 195
with catheter, 156
definition of, 195, 294

Air/foam detector
complications of HD and, 195
definition of, 294
exsanguination prevention and, 136
in extracorporeal circuit, 111, 113, 294
predialysis check of, 113, 137, 180
ultrasonic, 113, 193

Air separation chamber, 106
Alarms, See also Monitoring; specific detectors and
alarms (e.g., Conductivity alarm, Air/foam detector)

air/foam detector, 113
bedwetting for nocturnal home hemodialysis, 43
catheter monitoring, 155
conductivity alarm, 102
dialysate flow rate, 102–103
dialysate temperature, 102
predialysis checks of, 180
pressure, 111, 112, 155, 180
reverse osmosis system, 233
technical monitoring and, 193
temperature, 102, 180, 349
water monitoring, 248

Albumin
blood test, 35
death and, 47
definition of, 294

molecular weight of, 93
Alcohol-based handrubs, 171
Alcohol for skin preparation, 130
Alkaline (base), 104, 294, See also Buffer; pH
Allergies, See also Anaphylaxis

complications of HD and, 195
membranes and, 92
skin reactions and, 32

Alum, 228, 245, 294
Aluminum

about, 245, 247
water contaminant standards, 241, 245, 248

Aluminum-related bone disease (ARBD), 
245, 295

Amyloidosis
as CKD complication, 32
definition of, 295
with nocturnal home hemodialysis, 43

Anaphylaxis, See also Allergies
about, 195
definition of, 195, 295
dialyzer and, 211
reprocessing and, 218

Anastomosis
definition of, 124, 295
early thrombosis and, 142
in graft procedure, 144
needle selection site for graft and, 146
types of, 126

Anatomy of kidney, 23–26
Anemia

about, 30, 138
blood tests for, 30, 36, 188
causes/management, 30–31
definition of, 295
hemoglobin and, 36
hemolytic, 244, 322
high-output cardiac failure and, 143
KDOQI guidelines and, 10
nitrates, See Nitrates
serum ferritin and, 35

Anesthetic, 134, 135, 295
Aneurysm, See also Pseudoaneurysm

cannulation and, 131–132, 140
definition of, 131, 296
fistula and, 135
prevention of, 131–132, 140

Angina, 196
Angioplasty, 141, 296
Anion, 234, 296
Antegrade, 131, 296
Anticoagulant, 199, 296, See also Heparin
Anticoagulation, 194–195, 198
Antidiuretic hormone (ADH), 296
Antimony, maximum level, 241
Antiseptic, 296
Anxiety

complications of HD and, 196
life changes and, 54

APD (automated peritoneal dialysis), 41, 299
Apical pulse, 182, 296
Apnea, 185, 297
Appetite, 46, 191
ARBD (aluminum-related bone disease), 

245, 295
Arrhythmia, 185, 196, 297
Arsenic, maximum level, 246
Arterial blood tubing

about, 108

blood loss prevention and, 137
and complications of HD, 199
connecting, 192
in extracorporeal circuit, 111
pressure in, See Arterial pressure; Arterial 

pressure monitor
Arterial header, 83
Arterial needle

in buttonhole technique, 132
grafts and insertion of, 146
infiltration signs, 137–138
location of, 131
pressure alarm and, 112

Arterial pressure
catheter and, 155
definition of, 297
monitoring, See Arterial pressure monitor
post-pump, 83, 111, 112, 340
postdialysis BUN test and, 190
pre-pump, 111, 112, 340

Arterial pressure monitor, See also Arterial pressure
about, 193
catheter and, 155
definition of, 297
high/low alarm and, 111, 112, 180, 353
line separation and, 136
predialysis check of, 137, 180

Arterialization, 125, 127, 297
Arteriole, 25, 297
Arteriovenous (AV) fistula, See Fistula
Arteriovenous (AV) graft, See Graft
Artery

definition of, 123, 297
in fistula locations, 125
in graft procedure, 144

Artificial, definition of, 298, See also specific 
entries beginning with synthetic

Artificial kidney, See Dialyzer
Ascites, definition of, 298
Asepsis, definition of, 298
Aseptic technique

about, 169
cannulation site preparation with, 147
catheter and, 152, 153, 154
and complications of HD, 197
definition of, 298
needle use and, 147, 175

Assessment
of patients, See Patients; Postdialysis 

procedures; Predialysis patient evaluation
of technician training, 257, 264
of training needs, 256

Association for the Advancement of Medical 
Instrumentation (AAMI)

action level for bacteria in dialysis water,
217–218, 241-243

on chlorine and chloramine testing, 244
definition of, 298
reprocessing standards, 211–212, 219, 220
standard symbols for concentrates, 98
water flow rate recommendations, 243
water quality standards, 228–229

Associations for technicians, 14
Atherosclerosis, 28, 126
Auscultate, 128, 298
Automated peritoneal dialysis (APD), 41, 299
AV access, See Fistula; Graft

B complex vitamin, 52
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Backfiltration, 299
Backflow prevention device, 229, 230, 239
Backflushing of filters, 239
Backwashing of filters, 231, 299
Bacteremia, See Sepsis
Bacteria, See also Endotoxin

definition of, 299
in deionization tank, 235
equipment clean-up, 200
gram-negative vs. gram-positive, 242
handwashing and, 170
microbiological testing for, 242–243, 247, 248
prevention of, 229, 243
in reused dialyzer, 217–218
sampling for, 243
ultraviolet irradiator and, 235–236
water flow and, 229, 243

Barium, maximum level, 246
Base, 104, 299, See also Buffer; pH
Bedwetting alarm for nocturnal home hemodialysis, 43
Beryllium, maximum level, 241
Beta-2-microglubulin (β2m)

in amyloidosis, 32
molecular weight cutoff of, 93
with nocturnal home hemodialysis, 43
removal of, 96
reprocessing and, 211

Betadine, 130, 154
Bicarbonate, See also Buffer

definition of, 299–300
in dialysate, 98, 99–100

Bicarbonate concentrate, 97–98, 248, 299
Binders, See Phosphate binders
Biocompatibility

about, 92
adsorption and, 94
cellulose dialyzer and, 96
definition of, 92, 300

Biofilm, 237
Biologic graft materials, 144
Biomedical equipment technician, 45, 

See also Technician
Black blood syndrome, 139
Bladder, 24
Bleeding problems, See Blood loss
Blood, See also specific topics beginning with blood

clotting, See Clotting
diffusion and, 78
foam in, 136–137
pH of, 104
red blood cell production, 26, 30
as solution, 81
tubing, 108–109

Blood clotting, See Clotting
Blood compartment, 91, 93
Blood cultures, 35
Blood flow

catheters and, 153, 155
clearance and, 191
and complications of HD, 199
in dialysis

about, 42, 91
in dialyzer, 79, 84, 95
flow geometry, 78, 79, 95
fluid dynamics, 82–83

in fistulae, 129
in grafts, 145–146
rate (Qb), 96–97, 110–111, 116
recirculation and, 139

Blood leak

definition of, 300
pressure alarm and, 112
reuse and, 214

Blood leak detector, See also Bedwetting alarm
about, 103–104
definition of, 300
in hemodialysis delivery system, 101
predialysis check of, 180
in volumetric UF control system, 105

Blood loss, See also Bleeding problems
anemia and, 30, 138
blood leak detector and, 103
with catheter, 152, 155
as CKD complication, 33
during dialysis, 138, 155–156
exsanguination, 136, 199, 315
prevention of, 137, 192
rinseback and, 214
thrombosis and, 142
through tubing, 136

Blood poisoning, See Sepsis
Blood pressure (BP)

about, 182–184
complications of HD and, 196
control with dialysis compared to kidneys, 39
dialysis goal for, 39
drop in during dialysis, 85
high, See Hypertension
in kidney functioning, 25-26
leg, 183–184
low, See Hypotension
with nocturnal home hemodialysis, 43
sodium and, 50
sodium modeling and, 98–99
taking

postdialysis procedures, 198, 200
predialysis assessment, 181, 182–183

treatment and dialysis, 193
in vasovagal response, 133

Blood pump, See also Pump occlusion
blood flow rate and, 110–111
and complications of HD, 199
definition of, 300
fluid dynamics and, 82
hand cranking in emergencies, 111
as positive pressure source, 83
postdialysis BUN test and, 190
pressure alarm and, 112

Blood pump segment, 301, See also Pump occlusion
Blood sugar levels, 36, 47, 188
Blood tests

about, 187–188
for aluminum, 245
anemia and, 30, 36, 188
for blood urea nitrogen, 35, 188–190
during dialysis, 34–37
drawing blood samples for, 187–188
for patient monitoring of water quality, 246
patient self-management and, 60
tubes/vials and, 169, 176, 188

Blood tubing
about, 108–109
arterial, 108, 111, 137, 192, 
blood loss and, 136, 137
and complications of HD, 199
definition of, 301
equipment clean-up, 200
line separation, 136
predialysis check, 179–181
pressure in, See Arterial pressure; Venous 

pressure
pressure monitors on, See Arterial pressure 

monitor; Venous pressure monitor
venous, 108, 111, 137, 180, 192

Blood urea nitrogen (BUN), See also Hemodialysis 
adequacy; Urea kinetic modeling; Urea reduction 
ratio; Uremia

blood test, 35, 188–190
complications of HD and, 196, 198
definition of, 301
in postdialysis assessment, 187, 189–190
predialysis assessment of, 188–189

Blood volume, 85
Bloodborne diseases, 172–174
Bloodlines, See Blood tubing
Body image/sexuality, 53–54
Body mechanics, 165–166
Bolus, 113, 301
Bone disease, See also Secondary hyperparathyroidism

fluoridated water exposure and, 245
hyperphosphatemia and, 34
renal osteodystrophy, 31, 343
and water contamination, 247

Booster pump, 230, 240
Bovine (cow) carotid grafts, 144
Bowman’s capsule, 24
Brachial pulse, 182, 301
Brachiocephalic fistula, 125, 301
Bradycardia, 185
Breathing, See Respiration
Brine, 231–232, 239, 302
Bruit

definition of, 302
in fistula creation, 126, 127, 129
with grafts, 145, 146
stenosis and, 140
thrombosis and, 142

Bubble trap (drip chamber), 108, 199, 313
Buffer, 99–100, 302, See also Acid; Base; Bicarbonate
BUN, See Blood urea nitrogen
Burden of diet, 54
Butterfly tape technique, 132, 133
Buttonhole technique, See also Needles, site rotation

about, 132
definition of, 302
pain reduction and, 134

Bypass
definition of, 302
in hemodialysis delivery system, 102,103
predialysis checks and, 103, 180
water quality problems and, 247

Cadmium, maximum level, 246
Calcitriol (active Vitamin D)

dialysate calcium level and, 99
function of, 26
in kidney failure, 31
PTH and, 37

Calcium, See also Electrolyte; Hypercalcemia; 
Hypocalcemia

about, 99, 244
blood test, 35
definition of, 303
in dialysate, 98, 99
in diet, 51–52
PTH and, 37
removal from water, 231
in secondary hyperparathyroidism, 31
in sorbent dialysis, 114, 115
water contaminant standards, 241, 244, 248
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Calcium carbonate, 227
Calcium-phosphorus product, 35
Calories, 46–47
Calyx, 24
Cannulation, See also Buttonhole technique; 

Needles, Site rotation for needles
choosing sites, 128, 129, 146
definition of, 303
dry vs. wet, 131
fistula and, 128, 130, 136
grafts and, 146
3-point technique, 133–134
training program for, 130

CAPD (continuous ambulatory peritoneal dialysis),
40–41, 308

Capillaries
about, 24–25
definition of, 303
in peritoneal dialysis, 40

Carbon tank
about, 232
definition of, 303
monitoring, 239–240

Cardiac arrest
about, 196
and complications of HD, 199
definition of, 303
from foam in blood, 136–137

Cardiac output, 125, 304
Care team, 44–45, See also Dietitian; Nephrologist; 

Nurse; Technician
Catheter

about, 123–124
blood draws and, 187
blood flow and, 153, 155
care of, 152, 153–156
central venous, 149–156
cuffed tunneled, 150
definition of, 123, 304
infections and, 149, 153–154
internal jugular, 151, 152, 328
monitoring during treatments, 155–156
peritoneal, 40, 53–54
placement of, 151–153
predialysis evaluation, 153, 154
preparing to use, 154–155
pressure alarm and, 112
presternal, 40
saline flushing of, 152, 154, 155
single lumen (twin catheters), 150
subclavian, 152, 349
Tail of catheter, 149
temporary (short-term), 149–150, 152, 350
tunneled, cuffed, 150, 151, 152, 310
types of, 149–150

Cation, 234, 304, See also Anion; Deionization 
tank; Ion

CBC (complete blood count), 35
CCPD (continuous cycling peritoneal dialysis), 

41, 308
Cellulose, 304–305, See also First-use syn-
drome

Cellulose membrane, 95–96
Centers for Disease Control and Prevention (CDC)

infection control precautions, 128, 169–172
Centers for Medicare and Medicaid Services (CMS),

See also Medicare
about, 8
data collection for quality standards, 9
Fistula First, 124, 127, 157

reprocessing guidelines, 211–212
Central venous stenosis, 140–141, 305
CFU (colony-forming unit), 307
Charcoal, granular activated (GAC), 232
Charting, See Documentation; Medical record
Chemical injection systems, 230
Chemicals

germicides reprocessed, 218, See also Germicide
as hazards in workplace, 216
monitoring in water treatment system, 

243–246, 248
symptoms of exposure to, 244, 245, 246, 247

Chest pain, 32, See also Heart disease
CHF (congestive heart failure), 49, 308
Child-bearing, likelihood of, 54
Chills, 197, 247
Chloramine

about, 228, 243–244, 247
definition of, 305
water contaminant standards, 240, 241, 244, 248

Chlorhexidine gluconate (ChloraPrep), 130, 154
Chloride

blood level, 99
definition of, 305
in dialysate, 98, 99

Chlorine
about, 243–244, 247
definition of, 306
water contaminant standards, 240, 241, 244, 248

Chlorine bleach (sodium hypochlorite), 243
Chlorine gas, 243
Chromium, maximum level, 246
Chronic illness

definition of, 306
rehabilitation and, 58
self-management and, 59

Chronic kidney disease (CKD), See also Kidney 
failure

about, 27
causes of, 27–29
conditions caused by, 29–34
definition of, 306
helping patients cope, 52–56
stages of, 27

CKD, See Chronic kidney disease
Cleaning, See also Disinfectant; Handwashing;
Infection control

access site, 129–130
connections with catheters, 155
contamination prevention and, 172
definition of, 169
exit sites of catheter, 154–155

Clearance (K), See also Hemodialysis adequacy
about, 96
baseline value for new dialyzer, 213
definition of, 306
dialyzer characteristics and, 94
dialyzer rejection and, 214–215
in dose formula, 189
factors affecting, 190–191
formula for, 116
reprocessing and, 218
synthetic membranes and, 96

Clinical Laboratory Improvement Amendments 
Act (CLIA), 194

Clinical practice guidelines, See also Guidelines; 
Kidney Disease Outcomes Quality Initiative (KDOQI)

calcium levels, 51
definition of, 306
dialysis care, 9–11

vascular access, 134, 157
Clotting

about, 141–142
activated clotting times, 187, 194
calcium and, 195
catheters and, 153
clearance and, 191
as complication of hemodialysis, 199
dialyzer and, 199
drip chamber and, 108
in extracorporeal circuit and stenosis, 141
of fistula, 129
grafts and, 145
heparin and, 113–114
at needle puncture site, 142
pressure alarm and, 112

CMS, See Centers for Medicare and Medicaid Services
Coefficient of ultrafiltration (KUf)

about, 93
definition of, 93, 306–307
manufacturer vs. in vivo value, 93
in TMP calculation, 202

Coil dialyzer, 5, 210
Collagen as graft material, 144
Collateral circulation, 139
Colony-forming unit (CFU), 217, 240, 242–243, 

248, 307
Communicable disease, See Infection
Complement activation, 92, 307
Complete blood count (CBC), 35
Complications, See also Death; Patient safety

with catheters, 149, 152, 153, 155
of diabetes, 28
with fistulae, 136–143
with grafts, 136–139, 145, 146–149
of hemodialysis, about, 195–198, 199
of kidney failure, 29-34
of peritoneal dialysis, 40
with reprocessing, 217–218

Concentrate
acid, 97, 98
amount needed, 102
bicarbonate, 97–98, 248, 299
and complications of HD, 196
conductivity alarm and lack of, 102
definition of, 307
in dialysate, 98, 101, See also Dialysate
proportioning ratios for, 98

Concentration, definition of, 307
Concentration gradient

definition of, 320
in dialysis, 83
diffusion and, 78, 79, 97

Conductive solute transfer, See Diffusion
Conductivity, See also Electrolyte

and complications of HD, 199
definition of, 241, 307
of dialysate, 101–102

Conductivity alarm, 102, 180
Conductivity monitor, 308
Confidentiality

patient safety and, 54
professionalism and, 13, 14

Congestive heart failure (CHF), 49, 308
Constant-site (buttonhole) technique, See

Buttonhole technique
Constipation, 52
Contaminants in water, 227, 240, 241, 244–248, 

See also Water treatment
Contamination, 169, 172

Reference Module

360



Continuous ambulatory peritoneal dialysis (CAPD),
40–41, 308, See also Exchange; Peritoneal dialysis

Continuous cycling peritoneal dialysis (CCPD), 
41, 308, See also Exchange; Peritoneal dialysis

Continuous infusion, 113, 194
Continuous quality improvement (CQI)

definition of, 308
in fistula use, 127
quality of dialysis and, 11–12
vascular access and, 156–157

Continuous renal replacement therapy (CRRT), 308
Convection (solvent drag), 80, 84–85, 94, 347
Convective solute transfer (solvent drag), 80, 

84–85, 94, 347
Conventional dialysis, 309
Conventional home hemodialysis (HHD), 42–43, 309
Coping

active listening and, 55
helping patients with, 52–56
in-center hemodialysis and, 42
patient resources for, 63–65
with patient's needle fear, 133–135

Copper, maximum level, 241, 246, 248
Costs of dialysis, See Financial issues; Payment 

for dialysis
Countercurrent flow

definition of, 309
in dialyzer, 79
diffusion and, 78–79

CQI, See Continuous quality improvement
Cramps, 196
Creatinine

about, 46
blood test for, 35
definition of, 309

Crenation, definition of, 310
CRRT (continuous renal replacement therapy), 308
Cuffed tunneled catheters, 150, 151, 152, 310

Dalton (Da), 92, 93
Death

access problems and, 136
and aluminum in delivery system, 245
appetite and, 191
blood test significance and, 35–37
calcium and, 244
catheters and, 149, 153
chlorine/chloramine and, 244
first-use-syndrome and, 211
high-output cardiac failure and, 143
hyperkalemia and, 33
infectious diseases and, 168–169
from malnutrition, 46, 47, 191
no treatment option and, 43–44
patient questions about, 53
phosphorus levels and, 52
pseudoaneurysm and, 148–149
readiness to learn and fear of, 57
reprocessing and, 211, 217, 218
self-management and reduced risk of, 59
sepsis and, 136
uremia and, 191
water contaminants and, 227, 228
water treatment related, 235, 246

Dehydration, 142, 310, See also Hypotension
Deionization, 231, 234–235, 248
Deionization tank

definition of, 310
monitoring, 235, 240, 241

Delivery system, See Hemodialysis delivery system

Dementia (dialysis), 245, 311
Denial and chronic illness, 54
Depth filtration, 239
Devices, See Delivery systems; Dialysate; Dialyzer
Diabetes

as CKD cause, 27–28
complications of, 27–28, 32
nutrition and, 47
type 1 vs. type 2, 27

Diabetic nephropathy, 27–28, 310
Dialysate

about, 77, 91, 179
calcium in, 98
compartment, 83, 93
and complications of HD, 196, 199
composition of, 97–100
concentrate proportioning ratios, 98
concentration gradients and, 78, 79
conductivity and, 101, 307
definition of, 77, 91, 311
electrolyte management and, 34
fixed-ratio mixing, 100
flow, See Dialysate flow
formulations of, 98
hyponatremia and, 33
hypotonic, 327
patient safety and, 102, 104, 115
pH of, 104
predialysis alarm checks, 180
predialysis check of, 102, 104, 115
pressure, 83, 93, 104–105, 202
proportioning system, 100–101, 341
set-up, 179
sodium in, 85
temperature of, 78, 100, 101, 102, 179, 197, 199
volumetric control of, 105
water in, 227, 248, See also Water; Water treatment

Dialysate flow, See also Dialysate; Dialyzer
about, 91
clearance and, 96, 191
control of, 104, 105
dialysate pressure and, 105
in dialysis, 42, 78–79, 83
in dialyzer, 84, 95
in flow control UF system, 107
postdialysis BUN test and, 190
rate (Qd), 96, 102–103
in sorbent dialysis, 115
in volumetric UF control system, 105, 106

Dialysate pressure
in dialysate compartment, 83, 93
dialysate flow and, 105
transmembrane pressure and, 104–105, 202

Dialysis, See also Hemodialysis; specific topics 
beginning with dialysis

about, 3–4, 39–40, 77, 91, 165
acute patient symptoms during, 246–247
adequacy, See Hemodialysis adequacy; 

Peritoneal dialysis, adequacy
applying scientific principles to, 81–85
bleeding problems during, 138, 155–156
blood tests during, 34, 35–37
CKD stages and, 27
complications of, See Complications
conventional, 309
definition of, 39, 311
dementia (encephalopathy), 245, 314
diffusion in, 77, 83–84, 94, 95–96
dose formula, 189
factors affecting, 190, See also Clearance 

with fistula, See Fistula, dialysis initiated with
fluid dynamics in, 82–83
goal of, 39–40
with graft, See Graft, dialysis initiated with
heparin-free, 195
high-efficiency, 323
high-flux, 211, 323
history of, 4–6
kidney functioning compared to, 39
lifespan on, 57
minimum delivered and prescribed dose of, 190
osmosis in, 85
payment for, See Payment for dialysis
peritoneal, See Peritoneal dialysis
positive pressure in, 83
prescription for, 84, 189, 191
quality of, See Quality of dialysis
scientific principles in, 77–81
solute in, 84–85, 97
solvent in, 84–85
sorbent, 114–115, 347
ultrafiltration in, 84–85
volume expanders in, 193

Dialysis chain, 7, 331
Dialysis dementia, See Dementia
Dialysis disequilibrium syndrome, See also Blood 

urea nitrogen
about, 196
and complications of HD, 197, 198
definition of, 311

Dialysis Facility Compare (DFC), 63
Dialysis Outcomes and Practice Patterns Study 

(DOPPS), 11
Dialysis technician, See Technician; Technician role
Dialyzer

about, 3–4, 42, 91–92, 209
aesthetic appearance of, 216
altered performance of, 218
anaphylactic reaction to, 211, 218
anticoagulation and, 194
blood flow in, 84, 95
cellulose, 95–96
characteristics of, 91–94
clearance and, See Clearance
clotting and, 33, 199
coil, 5, 210
and complications of HD, 197, 199
connectors, 108
contamination prevention, 172
definition of, 311
design, 94–95
dialysate flow in, 84, 95
diffusion in, 83–84, 94
effectiveness measures, 96–97
in extracorporeal circuit, 82, 108, 109
first use of, 212–214
flat plate, 6
fluid dynamics in, 82–83
history of, 5–6
hollow fiber, See Hollow fiber dialyzer
hydraulic pressure in, 84
inspection of, 216–217
Kiil, 5, 209
labeling, 212–213
membrane, 95–96
membrane tear and sepsis, 242
parallel plate, 210
patient safety and, 91, 211
performance tests for, 214
postdialysis procedures, See Reprocessing
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predialysis check of, 179
preprocessing, 214
rejection of, 214–215
reprocessing, See Reprocessing
surface area of, See Surface area
total cell volume (TCV) tested, 213
water monitoring, 248

Dialyzer reprocessing, See Reprocessing
Dialyzer reprocessing manual, 219
Diastolic blood pressure, 182–183, 185, 312, 

See also Blood pressure
Diet, See Nutrition with in-center hemodialysis
Dietary intake in fluid removal calculation, 186
Dietitian, 45, 57
Diffusion

about, 77–80
definition of, 77, 312
dialysate temperature and, 102
in dialysis, 77, 83–84, 94, 95–96
learning activities on, 86
membrane and, 78–79, 95
rates, 78–79, 97

Disability benefits, 61–62
Disequilibrium syndrome, dialysis, 196, 197, 198, 311
Disinfectant

bacterial growth and, 243
chemical, 201
cleaning and, 172
and complications of HD, 197
definition of, 312
equipment clean-up with, 200
heat, 201, 215, 320
in reprocessing, 215
water sampling and, 242

Distal, definition of, 312
Distribution system in water treatment, 236–237
Diuretic, 312, See also Hypokalemia
Doctor, See Nephrologist
Documentation

definition of, 313
patient safety and, 170, 177–178
in preceptor training program, 256
in reprocessing, 218–219
treatment flow sheet, 192

Dose, delivered, 189, 190
Downstream water treatment, 229
Drinking water standards, 227–228, 246
Drip chamber, 108, 199, 313
Drugs

allergic reactions to, 32
antibiotics, 193
for blood pressure and dialysis, 193
and complications of HD, 195, 197
contamination prevention with, 172
drawing up medication, 176, 177
giving during dialysis, 193
hepatitis B outbreaks and, 173
immunosuppressants for transplant patients, 39
pain pills by prescription, 54
patient safety and, 175
phosphate binders, See Phosphate binders
for secondary hyperparathyroidism, 32
thirst and fluids and, 48
volume expanders, 193

Dry (isolated) ultrafiltration, 330
Dry mouth, 48
Dry weight

definition of, 181, 313
estimated, 84, 181

malnutrition and, 47
in postdialysis assessment, 48, 181

Dyspnea, 29, 185, 313

EBCT, See Empty bed contact time
Ecchymosis, 195, 313
Edema (swelling), See also Dry weight; Pulmonary 

edema
in CKD stages, 27
complications of HD and, 197
definition of, 313–314
fluid weight and, 49
with high-output cardiac failure, 143
predialysis assessment of, 181, 182
sodium and, 50
thrombosis and, 142
in uremia, 29

Education of patients, See Patient education
EDW (estimated dry weight), 84, 181–182
Efferent, 314
Efferent arteriole, 25
Electrolyte, See also specific electrolytes (e.g., Sodium)

balance of, See Electrolyte balances
calcium (Ca++), 34
definition of, 314
in dialysate, 98, 99, 101
phosphorus (P), 34
Potassium (K+), 33
Sodium (Na+), 33

Electrolyte balances
complications of HD and, 196, 198
concentration gradients and, 78
dialysate and control of, 77, 83–84
diffusion and, 83–84
imbalance as CKD complication, 33–34, 35–37, 39

Electronic charting, 178
Embolus, See Air embolism
Emergencies, See also Patient safety; Staff safety

bleeding, uncontrolled, 138, 199
blood pump, hand cranking in, 111
catheter, cutting of, 154
line separation and blood loss, 136
natural disaster preparedness, 168
pseudoaneurysm and, 148–149

EMLA cream, 135
Emotional health/stress, See also Coping

active listening and, 55
boundaries and, 13–14, 56
chronic illness and, 54
predialysis assessment of, 185

Employment, See Work
Empowerment, See Self-management
Empty bed contact time (EBCT), 232, 239, 313
Encephalopathy, 245, 314
End-stage renal disease (ESRD), See specific 

entries beginning ESRD
End-to-end anastomosis, 126
End-to-side anastomosis, 126
Endocrine functions of kidneys, 26, 314
Endotoxin, See also Pyrogenic reactions

and complications of HD, 197
definition of, 243, 314
dialyzer parts and, 215
microbiological testing and, 242
in reused dialyzer, 217–218

Enterococcus, vancomycin-resistant (VRE), 174
Environment, dialysis, See Dialysis; Dialyzer; 

Payment for dialysis; Quality of dialysis
Environmental contamination, 172, See also

Contaminants in water; Infection control; 
Patient safety

Environmental Protection Agency (EPA), 
227–228, 246

Environmental testing document, 219
Epilepsy (seizures), 198, 199, 345
Equilibrium, 82, 314
Equipment, See Delivery system; Dialysate; Dialyzer
Equipment maintenance document, 219
Ergonomics for the prevention of musculoskeletal 

disorders, 166
Erythropoietin (EPO), See also Anemia

definition of, 315
dialysis compared to kidneys, 39
function of, 26, 30

ESRD (end-stage renal disease), 3, 315, See also
Kidney disease; Kidney failure

ESRD clinical performance measures (CPMs), 9
ESRD Networks, See also Quality of dialysis

clinical performance measures project, 157
definition of, 315
Fistula First, 124, 127, 157
purpose of, 7, 8, 9, 64

Estimated dry weight (EDW), 84, 181
Ethical issues, 6
Ethyl chloride spray, 135
Ethylene oxide (ETO)

complications of HD and, 195, 197
definition of, 315

Evacuation, emergency, 168
Evaluation

of dialysis center, 270–271
of patients, See Patients; Postdialysis 

procedures; Predialysis patient evaluation
of training needs, 256
of training program, 257

Exchange, 40–41, 315, See also Continuous ambulatory
peritoneal dialysis; Continuous cycling peritoneal 
dialysis

Excretory function of kidneys, 25–26, 315
Exercise

for fistula maturation, 125
for fitness, 62
wheelchair use and, 63

Expanded polytetrafluoroethylene (ePTFE), 144
Exsanguination, See also Bleeding problems

definition of, 316
as HD complication, 199
prevention of, 136

ExSept Plus (sodium hypochlorite), 130
Extracellular, 99, 316
Extracorporeal, definition of, 316
Extracorporeal circuit, See also Blood pump; 

Blood tubing; Dialyzer
about, 107–108
blood pump/blood flow rate in, 110–111
blood tubing in, 108–109
circulatory system and, 109
complications of HD and, 195, 199
components of, 108–114, 179
definition of, 82, 107–108, 316
equipment clean-up, 200
fistula and clotting in, 141
fluid dynamics in, 82, 83
fluid flow after germicide test, 217
heparin system, 109, 113–114, 194
monitoring, See also specific detectors 

and monitors
air/foam detector, 111, 113, 294
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blood leak detector, 101, 300
definition of, 316
pressure monitors, 111–113

transducer protectors, 109–110, 351
Extraskeletal (metastatic) calcification, 34, 316
Eyewear, protective, 171

Face shield guidelines, 171
Falls, prevention of, 166
FBV, See Fiber bundle volume
FDA (Food and Drug Administration), 109, 212, 

318
Fear

of needles, 133–135
readiness to learn and, 57

Febrile (fever)
about, 197
definition of, 185
in postdialysis evaluation, 200
and water contamination, 247

Feed pump, 240
Feed water, 229, 230, 316
Femoral catheter, 152, 317
Femoral veins, 151
Ferritin, 35, 317
Fertility/reproduction, 54
Fever

about, 197
in postdialysis evaluation, 200
and water contamination, 247

Fiber bundle volume (FBV), See also Total cell 
volume

about, 94
baseline testing, 213
clearance and, 214–215
definition of, 317
reuse and measurement of, 214

Fibrin, 141–142
Fibrin sheath, definition of, 317
Fibrous outer capsule, 24
Filter, See also Filtration

backflushing, 239
backwashing, 231, 299
carbon, 235
cartridge housing, 231
cartridge prefilter, 233
definition of, 317
membrane, 236, 332
ratings of, 230
reverse osmosis systems and, 233
sediment, 230–231
submicron, 236
ultrafilter, 236, 351

Filtration, 80, 317, See also Filter
Financial issues, See also Payment for dialysis

concerns about, 53
grants to patients, 63
nutrition and, 47

Fire and R.A.C.E., 168
Fire extinguisher and P.A.S.S., 168
First use of dialyzer, 212–214
First-use syndrome, 197, 211, 318
Fistula

about, 186–187
arterial pressure and, 112
assessing maturity of, 127–128
brachiocephalic, 125, 301
care after dialysis, 135–136
catheter and, 149, 151
complications with, 136–143

creation of, 123, 124–126
definition of, 297
dialysis initiated with

blood flow assessment, 129
fistula examination, 128–129
handwashing, 128
needle insertion, 130–135
skin access preparation, 129–130
tourniquet application, 130

failure to mature, 126–127
and high-output cardiac failure, 143
history of, 5
increasing use of, 127
KDOQI on, 140
location examples, 125
patient education on, 129
procedure, 126
radiocephalic, 125, 343
stenosis in, 140
thrombosis in, 141, 142

Fistula First, 124, 127, 157
Fitness, 62
Flashback, 130, 132, 138
Flat plate dialyzer, 6
Flipping needles, 131, 138
Flocculant, 294, 318
Flow, definition of, 318, See also Blood flow; 

Countercurrent flow; Dialysate flow; Resistance to 
flow; Water flow; specific topics beginning with flow

Flow control ultrafiltration system, 107
Flow geometry, 78–79
Flow rate

blood, 96–97, 110–111, 116
definition of, 81, 318
dialysate, 103
water, 239, 243

Flow velocity, 81, 318
Fluid, See also specific topics beginning with fluid; 

specific types of fluid (e.g., Blood)
about, 80–81
measures of, 356
nutrition and, 48–50

Fluid balance, 37, 39, 46
Fluid compartments in human body, 82
Fluid dynamics, 80–81, 82–83
Fluid intake

guidelines for patients, 48
high-output cardiac failure and, 143
technician role, 49

Fluid limits
examples of, 49
electrolyte management and, 34
measurement conversions, 50
with nocturnal home hemodialysis, 43
nutrition and, 47
urine output and, 48

Fluid overload
and complications of HD, 197
and congestive heart failure, 49
patient education on, 48–49

Fluid removal, See also Ultrafiltration; Waste 
removal

about, 186
amount of, 106
applying scientific principles to, 81–85
blood pressure and, 48–49
calculation example, 186
complications of HD and, 196
diffusion and, 77
dry weight and, 181

scientific principles in, 77–81
self-management and, 60
sodium modeling and, 98–99
ultrafiltration and, 80, 104–105

Fluid removal pump, 106, 107, 108
Fluid replacement, 186
Fluid weight

blood pressure and, 49, 184
muscle mass and, 48
respiration and increase in, 184
sodium and increase in, 50

Fluoride
about, 228, 244–245, 247
water contaminant standards, 241, 243–246, 248

Foam, 136–137, 199, See also Air/foam detector
Folic acid, 52
Food, See also Diet; Nutrition with in-center 

hemodialysis
measurement conversions, 50
phosphorus in, 51–52
potassium in, 51
sodium in, 50–51
thirst and fluids and, 48

Food and Drug Administration (FDA)
definition of, 318
on dialyzer labeling for reuse, 212
on transducer protectors, 109

Formaldehyde, 215, 319
Formalin, 319
Free chlorine, definition of, 319, See also

Chloramine; Chlorine

Gait belt, 167
Gastrointestinal system

constipation and phosphate binders, 52
diabetes complications and, 28
problems with, 47

Gauge, definition of, 319
Gauge of needles, 175
Germicide

complications of HD and, 195
contact time, 215
disinfection of dialyzer, 215
hazardous materials handling, 216
historical use of, 209
pros and cons, 215
recirculation and, 180
removal of, 217
reprocessing exposure to, 215
types of, 215

GFR (glomerular filtration rate), 27, 319
Glomerular diseases, 28, 319
Glomerular filtrate, 25
Glomerular filtration rate (GFR), 27, 319
Glomerulonephritis, 28, 319
Glomerulosclerosis, 28, 319
Glomerulus, 24–25, 319
Gloves

with catheter, 153
with graft, 145
guidelines for, 171
handwashing and, 170

Glucose
blood level, 99
blood test, 36, 188
in dialysate, 98, 99

Glutaraldehyde, 215
Gowns, protective, 171, 175
Gradient, See Concentration gradient; Osmotic 

gradient; Osmotic pressure
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Graft
about, 143–144, 187
arterial pressure and, 112
catheter placement and, 151
collapse of, 148
complications of, 136–139, 145, 146–149
creation of, 123
definition of, 143, 320
dialysis initiated with

blood flow assessment, 145–146
handwashing, 145
needle insertion, 146, 147
skin access preparation, 129–130
tourniquet application, 130

failure of, 147–148
lifespan of, 123
locations for, 144
materials, 144
needle site rotation with, 146, 148–149, 334
postdialysis care, 146
predialysis check of, 145
procedure, 144
thrombosis in, 141

Gram-negative, definition of, 320
Gram-negative bacteria, 242, 243
Gram-positive, definition of, 320
Gram-positive bacteria, 242
Granular activated charcoal (GAC), 232
Grievances and ERSD networks, 64
Ground water, 227

Handwashing, See also Infection control
in aseptic technique, 169
with catheter, 153
with fistula, 128
with graft, 145
guidelines for, 170–171
needle use and, 176

Handrubs, alcohol-based, 171
Hard water syndrome, 244
Hazardous materials, 216
Hct (hematocrit), 320
HD, See Hemodialysis
Headaches, 247
Health, assessment of, 185, 200
Health Insurance Portability and Accountability 

Act (HIPAA), 55, 324
Heart disease

cardiac arrest, 136–137, 196, 199, 303
central venous catheter and, 149
congestive heart failure and fluid overload, 49
coronary artery disease, 196
diabetes complications and, 27
exercise and, 62
high-output cardiac failure, 143, 323
hyperkalemia and, 33, 51
left ventricular hypertrophy, 30
myocardial infarction, 334
with nocturnal home hemodialysis, 43
potassium levels and, 37
secondary hyperparathyroidism and, 31

Heat disinfection, 201, 215, 320
Hemastix, 103, 320
Hematocrit, 320
Hematoma, 137–138, 152, 321, See also Infiltration
Hemochromatosis, 35, 37
Hemoconcentration, 36, 321
Hemodialysis (HD)

about, 3–4, 41–42

adequacy, See Hemodialysis adequacy
complications, See Complications
definition of ,41–42, 321
devices, See Dialysate; Dialyzer; Hemodialysis 

delivery system
factors affecting, See Clearance; Time needed 

for dialysis; Well-being of patients
history of, 4–6
procedures overview, See Hemodialysis 

procedures overview
time required for, See Time needed for dialysis
types of

conventional home, 42–43, 309
home, See Home hemodialysis
in-center, See In-center hemodialysis
nocturnal home, 43, 335
short daily home, 43, 346

Hemodialysis adequacy, See also Urea kinetic 
modeling; Urea reduction ratio

definition of, 321
factors affecting, 190–191
KDOQI guidelines and, 9–10
measurement of, 188–190

Hemodialysis delivery system
about, 91, 100
aluminum in, 245
complications and, 199
definition of, 100, 321
dialysate, 101–107, See also Dialysate; 

Monitoring; Ultrafiltration
equipment clean-up, 200–201
extracorporeal circuit, 107–114, See also

Extracorporeal circuit
Hemodialysis procedures overview

complications, 195–198, 199, See also
Complications

initiation of dialysis, 185, 191–192, See also
Blood tests; Fluid removal; Needles; Vascular
access

monitoring during dialysis, 192–195, 
See also Monitoring

postdialysis procedures, 198, 200–201, See also
Postdialysis procedures; Reprocessing

predialysis procedures, 179–185, See also
Predialysis equipment preparation; 
Predialysis patient evaluation

safety, See Patient safety; Staff safety
Hemodialyzer, See Dialyzer
Hemoglobin (Hgb), See also Anemia

anemia and, 30, 31
blood test, 36
definition of, 322

Hemolysis
chloramines and, 244
definition of, 33, 102, 322
as HD complication, 199
hyperkalemia and, 33
and water contamination, 247

Hemolytic anemia, 244, 322
Hemothorax, 152, 322
Heparin

about, 194–195
administration methods for, See Heparin system
bleeding problem management and, 33
in blood from catheter, 187
and complications of HD, 197, 199
definition of, 322–323
needle infiltration and, 138
overdose, 197

regulations on administration of, 175
Heparin-free dialysis, 195
Heparin system, See also Heparin

in extracorporeal circuit, 113–114
heparin infusion line, 109, 113–114, 323
heparin pump, 114, 194, 197, 323
routine continuous infusion, 194

Hepatitis B
definition of, 323
infection control and, 172–173
testing for, 36

Hepatitis C
definition of, 323
infection control and, 173
testing for, 36

Hgb (hemoglobin), 30, 31, 36, 322
High biological value (HBV) protein, 46
High blood pressure, See Hypertension
High-efficiency dialysis, 323, See also Coefficient 

of ultrafiltration
High-flux dialysis, 211, 323
High/low (pressure) alarm, 111, 112–113, 180, 353
High-output cardiac failure, 143, 323, See also

Cardiac output
HIPAA (Health Insurance Portability and 

Accountability Act), 55, 324
HIV (human immunodeficiency virus), 173–174, 

324, See also Infection control
Hollow fiber dialyzer, See also Dialyzer

definition of, 324
design of, 94–95
parts of, 215
reprocessed, 210, 216

Home Dialysis Central (website), 64
Home hemodialysis

conventional, 42–43, 309
nocturnal, 43, 335
short daily, 43, 346
time for, 43
website on, 64

Homeostasis
definition of, 324
in healthy kidneys, 23–24, 91
nephron role in, 24

Hope
importance of, 60–63
readiness to learn and, 57

Hormones
definition of, 324
dialysis compared to kidneys, 39
kidney production of, 26

Human immunodeficiency virus (HIV), 173–174, 
324, See also Infection control

Hydraulic pressure
definition of, 324
in dialyzer, 84
osmotic pressure and, 79–80, 233
positive, 83
ultrafiltration rate and, 93

Hydrophobic, 92, 94, 109, 325
Hyper-, definition of, 325
Hypercalcemia, 34, 325, See also Electrolyte; 

Extraskeletal calcification
Hyperglycemia, 36, 325, See also Diabetes
Hyperkalemia, See also Electrolyte

definition of, 325
diet and, 51
heart rhythm changes and, 33, 51

Hypermagnesemia, 325, See also Electrolyte
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Hypernatremia, 33, 325, See also Electrolyte
Hyperparathyroid bone disease, 31
Hyperparathyroidism, See Secondary 

hyperparathyroidism
Hyperphosphatemia, 34, 52, 325–326, See also

Extraskeletal calcification
Hyperplasia, 147, 326
Hypersensitivity, 211, 326, See also Anaphylaxis
Hypertension

about, 28
and complications of HD, 197–198
definition of, 185, 326
venous, 126
and water contamination, 247

Hypo-, definition of, 326
Hypocalcemia, 34, 326, See also Electrolyte
Hypoglycemia, 36, 326
Hypokalemia, 33, 37, 327, See also Electrolyte
Hyponatremia, 33, 327, See also Electrolyte
Hypophosphatemia, 34, 327
Hypotension

about, 48
complications of HD and, 196, 197, 199
definition of, 185, 327
orthostatic, 185, 200, 335
and patient monitoring of water quality, 

246–247
and water contamination, 247

Hypotonic dialysate, 327

IDPN, See Intradialytic parenteral nutriotion
IJ (internal jugular) catheter, 151–152, 328
In-center hemodialysis, See also Hemodialysis

about, 42
care team and, 44–45
definition of, 327
nocturnal, 43
nutrition with, 45–52, 55
school/work and, 42
self-care hemodialysis, 345

In vitro, 97, 105, 329
In vivo, 329
Incoming materials log form, 219
Infection

antibiotic-resistant bacteria, 174–175
blood cultures for, 35
catheter and, 153–154
and complications of HD, 197
control of, See Infection control
definition of, 328
as fistula complication, 136
grafts and, 145, 147
local, 331
nosocomial, 169, 174
signs of, 127, 128, 145, 147
spread of, 169

Infection control, See also Disinfectant
about, 168–169
antibiotic-resistant bacteria, 174–175
aseptic technique in, 169, See also Aseptic 

technique
bloodborne diseases, 172–174
with catheter, 153–154
definition of, 328
hemodialysis infection control precautions, 322
hepatitis and, 172–173
HIV and, 173–174
infectious waste disposal, 172
precautions, 169–172
tuberculosis and, 175

Infectious waste disposal, 172
Infiltration

about, 137–138
definition of, 328
prevention of, 130, 131, 134

Inflammation, definition of, 328
Inflow stenosis, 140
Infusion

continuous, 113, 194
in sorbent dialysis, 115

Insomnia, See Sleeping problems
Instill, 154, 200, 328
Institute of Medicine (IOM), 7–8
Insurance, health, 7
Interdialytic, definition of, 328
Intermittent, definition of, 328
Internal jugular (IJ) catheter, 151, 152, 328, 

See also Central venous stenosis
Interstitial space, 82, 328
Intima, definition of, 329
Intracellular space, 82, 329
Intradermal, 134, 329
Intradialytic parenteral nutrition (IDPN), 47–48
Intramuscular, definition of, 329
Intravascular space, 82, 329
Intravenous, 176–177, 329
Iodine, povidone (Betadine), 130, 154
Ions

anions, 234
cations, 234
definition of, 329
deionization and, 234–235
exchange, 231, 330
pH and, 104

Iron deficiency, 37, 330, See also Anemia
Ischemia, 330
Isolated ultrafiltration (IU), 330
Itching, See Pruritus
IU (isolated ultrafiltration), 330
IV solutions, 176–177

Joint Commission on the Accreditation of 
Healthcare Organizations (JCAHO), 8

Juxta-anastomotic stenosis, 140

K, See Clearance
KDIGO (Kidney Disease Improving Global 

Outcomes), 10, 330
KDOQI, See Kidney Disease Outcomes Quality 

Initiative
Kidney(s)

about, 23–24
anatomy of, 23–26
bicarbonate and, 99
contaminants in water and, 227
dialysis compared to, 39
functions of, 25–26, 39, 91, 315
homeostasis in, 23–24, 91

Kidney disease, See Chronic kidney disease; 
Kidney failure; Polycystic kidney disease

Kidney Disease Outcomes Quality Initiative 
(KDOQI), See also Clinical practice guidelines

about, 10–11
access monitoring program, 143
access outcome improvement, 124
blood test level targets, 35–37
calcium levels, 51
clinical practice guidelines, 9, 134
definition of, 330
delivered dose of dialysis, 190

dialyzer rejection, 214–215
fistula reduced blood flow, 140
grafts checked for stenosis, 147
vascular access, 10, 134, 143, 157

Kidney failure
about, 23
acute, See Acute kidney failure
blood pressure readings and, 184
care team and, 44–45
causes, 27
complications with, See Complications
emotional reactions to, 53–54
helping patients cope, 52–56
kidney structure and function, 23–26
no treatment option, 43–44
nutrition with hemodialysis, 45–52, See also

Nutrition with in-center hemodialysis
patient education, 56–58, See also Patient education
patient resources, 63–65, 262
rehabilitation, 58–63
treatment, 34, 38–44, See also Treatment 

options
Kidney School, 64
Kidney transplant, 38–39, 330
Kiil dialyzer, 5, 209
Kt/V, See Hemodialysis adequacy; Urea kinetic 

modeling (UKM)
KUf, See Coefficient of ultrafiltration

L. M. X., 135
Lab tests, See Blood cultures; Blood tests
Labeling of dialyzer, 212–213, 216–217
Large dialysis organizations (LDO), 7, 331
Lateral transfers, 168
Laundry, contaminated, 172
Leach, 228, 246, 331
Lead, 246
Leak (pressure) testing, 214, 341
Left ventricular hypertrophy (LVH), 30
Leg, blood pressure taken in, 183–184
Legal issues

advance directives, 44
charting, 177–178
Clinical Laboratory Improvement 

Amendments Act, 194
medication administration rules, 175
Needlestick Safety and Prevention Act, 176
Safe Drinking Water Act, 227–228, 246

Less-n-pain, 135
Lidocaine injection, 134–135
Life expectancy/span, 57, 59, 62
Life Options Rehabilitation Program, 58, 64
Lifting safely, 166
Limulus amoebocyte lysate (LAL) test, 243
Line reversal and recirculation, 155
Line separation, 136
Liquid measures, 356
Liver damage and water contamination, 247
Loading dose, definition of, 331
Local anesthetic, 134, 295
Local infection, 331, See also Infection; Infection 

control
Loop graft, 144, 146
Low biological value (LBV) protein, 46
Low (pressure) alarm, 111, 112, 180, 353
Luer-Lok connector, 108, 188
Lumen, 149, 331
Lungs, 184, See also Respiration
Lyse, definition of, 331
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Machine safety, See Alarms; Hemodialysis delivery 
system; Monitoring; Predialysis equipment 
preparation

Magnesium
about, 99, 244, 247
blood level, 99
blood test, 37
definition of, 332
in dialysate, 98, 99
removal from water, 231
in sorbent dialysis, 114, 115
water contaminant standards, 241, 244, 248

Malnutrition, See also Appetite; Nutrition with 
in-center hemodialysis

caloric intake and, 46
death and, 46, 47, 191
magnesium levels and, 37
nutrition and, 47–48

Masks (protective), 153
Mass transfer coefficient (KoA), 92
Material quality records form, 219
Material Safety Data Sheet (MSDS), 216
Measurement of porosity, 85
Measures and weights, 356
Medical record, 177–178, See also Documentation
Medicare, See also Centers for Medicare and 

Medicaid Services (CMS)
access problem costs and, 124
Dialysis Facility Compare (DFC), 63
ESRD Program, 6–7, 44, 332

Medications, See Drugs
Membrane, See also Dialyzer; Membrane compliance;

Membrane filter
about, 4, 95–96
adsorption and, 94
amyloidosis and, 32
biocompatibility and, 92
blood leak detector and, 103
cellulose, 95–96
characteristics of, 95
diffusion and, 78–79, 95
modified cellulose, 96
peritoneum, 40
permeability of, 78, 79
polyacrilonitrile, 197
reverse osmosis and, 233–234, 237–238, 240
semipermeable, See Semipermeable membrane
surface area of, See Surface area
synthetic, 96
tear in, 101, 242
thin film composite (TFC), 234
in transducer protectors, 109
transmembrane pressure, See Transmembrane 

pressure
ultrafiltration and, 95

Membrane compliance, 95, 332
Membrane filter, 236, 332
Mercury, 246
Metabolic acidosis

about, 99
definition of, 332
sulfates and, 245, 247
and water contamination, 247

Metabolism
calcium, 31, 34
definition of, 332
muscle, 46

Metabolize, 25, 332
Metastatic (extraskeletal) calcification, 34, 316

Methemoglobinemia
chloramines and, 244
definition of, 332
nitrates and, 245, 247

Methicillin-resistant Staphylococcus Aureus
(MRSA), 174

Metric measures, 356–357
Mho (siemens), 102
MI (myocardial infarction), 334
Microalbuminuria, 333
Microbiological testing of water, 240, 242–243, 248
Microns, 230, 333, See also Filter
Microorganisms, 333, See also Bacteria; Infection; 

Infection control
Minimum delivered and prescribed dose, 190
Modality, definition of, 333
Modified cellulose membrane, 96
Molecular weight

cutoff, 92, 93, 333
diffusion and, 78
and sieving coefficient, 94

Molecule, definition of, 333
Monitoring

about, 192–195, 198
access monitoring program, 143
air/foam, See Air/foam detector
bicarbonate concentrate, 248
blood leaks, See Blood leak detector
carbon tank, 239–240
catheter, 155–156
conductivity, See Conductivity alarm
deionization tank, 234–235, 241
depth filtration, 239
dialysate delivery system, 101–104
extracorporeal circuit, See Extracorporeal 

circuit, monitoring
feed pump, 240
key points to learn, 192
of patients for water quality, 246–247
pressure, See Pressure monitor
redundant, 101–102
reverse osmosis membrane, 240
technical, 193
temperature blending valve, 237–238, 240
ultraviolet irradiator, 236
vital signs during dialysis, 192
water treatment system, See Water treatment, 

monitoring of system
Monitors, See Air/foam detector; Blood leak detector; 

Conductivity monitor; Pressure monitor
Mortality, definition of, 58, 333, See also Death
Motor assembly, reverse osmosis, 233
MSW, See Social worker
Muscle mass

creatinine levels and, 46
fluid weight and, 48

Musculoskeletal system
body mechanics, 165–166
muscle mass, 46, 48
muscle weakness, 247

Myalgia, 242, 334
Myocardial infarction (MI), 334, See also Arrhythmia

Nasogastric (NG) tube, 334
National Association of Nephrology Technicians/

Technologists (NANT), 14, 15, 334, 355
Nausea and water contamination, 247
Needles, See also Cannulation

about, 175, 176

anastomosis and, 146
arterial, 112, 131, 132, 138, 146
aseptic technique with, 175
bevel, 175
buttonhole technique, 132, 134, 302
buttonhole vs. regular, 133
clotting at puncture site, 142
and complications of HD, 199
direction of, 131, 146
fear of, 133–135
flipping (avoid), 131, 138
handwashing and, 176
infiltration, 137–138
insertion of, 130–132
pain reduced with, 133–135
patient safety and, 131, 133, 135, 176
recirculation and, 131, 139
securing, 132, 133
site rotation and, 146, 148–149, 334
sites of fistula creation, 125
skin access preparation, 129–130
tourniquet application, 130
types of, 128, 133
vascular access and, 130–135, 146, 147
venous, 112, 131, 132, 137–138, 146

Needlestick Safety and Prevention Act, 176
Negative pressure

definition of, 334
in dialysis, 82, 83
in extracorporeal circuit, 111, 112
heparin line and, 113
setting, 104
in volumetric UF control system, 106

Neointimal hyperplasia, 147, 334, See also Intima
Nephrologist

definition of, 334
prescription by, See Orders; Prescription
role of, 44, 84, 136, 147
treatment plan by, 179

Nephrology, definition of, 334
Nephrons, 24, 27, 334–335
Neurological deterioration, 247
Neuropathy, 28, 32, 335
NG (nasogastric) tube, 334
Nitrates, 241, 245, 247, 248
Nitric oxide, 93
Nitrosamines, 235
NKF-DOQI, 10
NKF-KDOQI, See Kidney Disease Outcomes 

Quality Initiative (KDOQI)
Nocturia with uremia, 29
Nocturnal home hemodialysis (NHHD), 43, 335
Normal saline, 335, See also Saline
Nosocomial, definition of, 335
Nosocomial infections, 169, 174
Nurse

education by, 57
patient assessment by, 165
predialysis patient evaluation by, 180
role of, 44

Nutrition with in-center hemodialysis, See also
specific vitamins and minerals

about, 45
calcium and, 51–52
calories, 46–47
electrolyte management and, 34
fluid, 48–50
malnutrition, 47–48, See also Malnutrition
measurement conversions, 50
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with nocturnal home hemodialysis, 43
phosphorus and, 51–52
potassium, 51
protein, 46
sodium, 50–51
vitamins, 52

Nutritional supplements, 47, 52, See also Herbs; 
specific vitamins

Occlusion
of pump segment, 110–111, 342

Occupational Safety and Health Administration 
(OSHA)

Ergonomics for the Prevention of 
Musculoskeletal Disorders, 166

handwashing and gloves, 128
hazardous chemicals in workplace, 216
Needlestick Safety and Prevention Act, 176

One-site-itis, 148
Opportunistic illnesses, definition of, 335
Orders, See also Prescription

blood tests, 35, 187
dialysis treatment, 179
dry weight, 182
standing, 348

Orthostatic hypotension, 185, 200, 335
Osmolality of dialysate, 97
Osmosis

about, 79–80
definition of, 233, 336
in dialysis, 85
learning activities on, 86

Osmotic gradient, definition of, 336
Osmotic pressure, 79–80, 233, 336, See also Osmosis
Osteosclerosis, 245
Outcomes, See Patient outcomes; Quality of dialysis
Outflow stenosis, 140
Ovine (sheep) carotid grafts, 144
Oxygen saturation, 184

Pain
anesthetic for, 134, 135, 295
in chest (pericarditis), 32
coping with, 54
readiness to learn and, 57
reducing at needle insertion, 133–135
steal syndrome and, 139

Palpate, 128, 336
Palpitations, 196, 336
Papillae, 24
Parallel plate dialyzer, 210
Parathyroid hormone (PTH), 31, 336, See also

Calcium
Patency, 336
Pathogen, definition of, 336
Patient, See also specific topics beginning with patient

about, 23
activities of, 61–62
adjustment of, See Coping
educational background of, 57
evaluation of, See Postdialysis procedures; 

Predialysis patient evaluation
feelings of, 53-55
monitoring, 192–193, 246–247, See also

Monitoring; Patient safety
quality of dialysis and, 191
questions about kidney failure, 53
resources for, 63–65, 262
role in care, 3, 23, 44, 58–60, 134
self-management by, 58–60

as technicians, 42
thrombosis prevention by, 141
transferring, 166–168
well-being of, 45, 191

Patient care technician, 45, See also Technician
Patient education

access care/protection, 134, 135, 154
air detection in tubing, 137
catheter, 154
fistula, 129, 135
fluid overload, 48–49
graft, 135, 147–148
kidney failure, 56–58
Kidney School, 64
reporting symptoms, 193
self-cannulation, 133, 134

Patient evaluation, See Patients; Postdialysis 
procedures; Predialysis patient evaluation

Patient outcomes, See also Kidney Disease 
Outcomes Quality Initiative; Quality of dialysis

definition of, 337
in Life Options model, 59
as quality of care measurement, 9–11
rehabilitation and, 58–59
technician role in, 115

Patient safety, See also Emergencies; Monitoring; 
Postdialysis procedures; Predialysis equipment 
preparation; Predialysis patient evaluation

access site problem prevention, 136–139
access sites visible during treatment, 137, 

155–156, 199
aluminum, 245
bleeding, uncontrolled, 136, 138, 148, 155–156, 

199, See also Bleeding problems
blood loss prevention, 137
blood pump, 110
catheters, 153–156
chlorine/chloramine testing, 244
complications of HD and, 195–198, 199
contaminants in water, 227, 228
deionization and, 235
delivery system and, 101–104
dialyzer and, 91–96, 211
and documentation, 177–178
drugs and solutions, 175
dry weight and fluid removal, 181
emergency preparedness, 168
germicide removal, 217
handwashing, 145
infection control, See Infection control
infiltration prevention, 138
lidocaine injection, 134–135
needles, 131, 133, 135, 176
pressure differential and clotting, 112
pressure monitoring and, 111
rechecking, 192
recirculation prevention, 139
reprocessing and, 211
residual disinfectant in rinse water, 201
saline infusion line and, 109
self-management and, 58
steal syndrome, 139
stenosis, 140–141
technician and, 91, 115
thrombosis prevention, 141, 142, 143
transducer protectors, 109–110
transferring, 166–168
vascular access and, 136–139, 155–156, 199
volumetric UF control system and, 106

Payment for dialysis, See also Financial issues

concerns about, 53
insurance, 7
Medicare ESRD Program, 6–7
patient questions about, 53

PD, See Peritoneal dialysis
Pedal pulse, 182
Peracetic acid as germicide, 215
Percutaneous, 149, 337
Pericardial effusion, definition of, 337
Pericardial friction rub, 32
Pericarditis, 32, 337
Peripheral, definition of, 337
Peripheral neuropathy, 28, 32, 337
Peripheral vascular resistance, 337
Peritoneal catheter, 40, 53–54
Peritoneal dialysis (PD)

about, 3, 4
adequacy, 338
catheter in, 40, 53–54
complications of, 40
continuous ambulatory, 40–41, 308
continuous cycling, 41, 308
definition of, 338
fear of needles and, 133
resource website, 64
types of, 41

Peritoneum, 40, 338, See also Peritoneal dialysis
Peritonitis, 40, 338
Permeable, definition of, 338
Person with kidney failure, See Kidney failure; 

Patients
Personnel health monitoring records, 219
pH, See also Acid; Base; Bicarbonate

acetic acid and dialysate, 97
alarm, 180
bicarbonate in dialysate and, 99
of blood, 196
definition of, 104, 338
metabolic acidosis and, 247
of water, 228, 230, 235, 240

Phosphate binders
and complications of HD, 198
constipation and, 52
definition of, 339
dialysate calcium level and, 99
diet and, 52
hyperphosphatemia and, 34
nocturnal home HD and, 43
nutrition and, 47
for secondary hyperparathyroidism, 31, 32

Phosphorus, See also Secondary hyperparathyroidism
blood test, 37
and complications of HD, 198
definition of, 339
dialysis compared to kidneys, 39
in diet, 51–52
imbalances in, 34
in kidney failure, 31
metabolism in CKD stages, 27
molecular weight of, 93

Photocell air/foam detector, 193
Photoelectric blood leak detector, 103, See also

Blood leak detector
Physical therapy for fitness, 62
Physiology and anatomy, renal, 23–26
Piping systems, water distribution, 237
Plan, do, check, act cycle (PDCA), 12, 156, 157
Plasma, 98, See also Blood
Plasma intact parathyroid hormone (PTH), 37
Plasticizer, definition of, 339
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Platelet activation, 141–142
Platelets, definition of, 339
Pneumothorax, 152, 339
Polyacrilonitrile (PAN) membrane, 197
Polycystic kidney disease (PKD), 28, 65, 339
Pores, definition of, 339
Porosity, measurement of, 85
Port/catheter devices, See also Catheter

about, 150–151
placement of, 151–153
sites of, 150–151
types of, 149–150

Portable lift devices, 167
Positional, definition of, 340
Positive pressure

in dialysis, 83
in extracorporeal circuit, 111, 112
ultrafiltration and, 104

Post-pump arterial pressure, 83, 111–112, 340, 
See also Arterial pressure

Postdialysis pressure, See Venous pressure
Postdialysis procedures, See also Reprocessing

blood urea nitrogen, 189–190
discontinuing dialysis, 198, 200
equipment clean-up, 200–201
fistula care, 135–136
graft care, 146
patient evaluation

about, 200
blood pressure, 198, 200
blood urea nitrogen, 187
dry weight, 181

rinseback evaluation, 200
Postrenal failure, 26
Postures, See Body mechanics
Potassium, See also Electrolyte; Hyperkalemia; 

Hypokalemia
about, 99, 244
blood level, 99
blood test, 37
definition of, 340
in dialysate, 98, 99, 244
in diet, 51
imbalances in, 33
in salt substitutes, 50, 51
in sorbent dialysis, 114, 115
water contaminant standards, 241, 244, 248

Povidone iodine (Betadine), 130, 154
Power failure, 199
Pre-cleaning of dialyzers, 214
Pre-pump arterial pressure, 111, 112, 340, 

See also Arterial pressure
Precipitate, See Scale
Predialysis equipment preparation, See also

Predialysis patient evaluation; specific equipment
about, 179–180
air/foam detector, 113, 137, 180
alarms, 180
blood leak detector, 180
blood tubing, 179–181
bypass mode, 103, 180
checklist, 191–192
conductivity alarm readings, 102, 180
dialysate, 102, 104, 115, 180
dialyzer, 179–181, 217
electrolyte management and, 34
extracorporeal pressure alarm, 111, 180
pH alarm, 180
priming solution, 180, 192

reprocessed dialyzer, 179, 217
ultrafiltration, 180

Predialysis patient evaluation, See also Predialysis 
equipment preparation

about, 180–185
blood pressure, 181, 182–183
blood urea nitrogen, 188–189
calcium level, 99
catheter, 153, 154
checklist, 192
edema (swelling), 181, 182
emotional functioning, 185
fistula, 128–135
graft, 145
health, 185
pH alarm, 180
pseudoaneurysm, 149
pulse, 182
respiration, 184
sodium modeling, 98
temperature, 184–185
water removal amount, 48
weight, 181–182

Predialysis treatment plan, 179
Predialyzer pressure, 83, 111, 112, 340, See also

Arterial pressure
Pregnancy, likelihood of, 54
Preprocessing of dialyzer, 214, 340
Prerenal failure, 26
Prescription, See also Orders

blood flow rates, 110
dialysis, 84, 178, 189
EMLA cream, 135
heparin, 114, 194
sodium modeling, 98

Pressure, See also Blood pressure; Pressure 
monitor; specific types of pressure in delivery 
system (e.g., Hydraulic pressure, Osmotic 
pressure)

definition of, 341
dialysate, 83, 104–105, 202
water, 239, 240

Pressure gradient, See Transmembrane pressure
Pressure monitor

about, 193
arterial, See Arterial pressure monitor
catheter and, 155
in extracorporeal circuit, 111–113, 193
high/low alarm and, 111, 112, 180, 353
line separation and, 136
in predialysis assessment, 137, 180
venous, See Venous pressure monitor

Pressure testing, 214, 341, See also Reprocessing
Presternal catheter, 40
Prevention, See Infection control; Monitoring; 

Patient safety; Predialysis equipment preparation;
Predialysis patient evaluation

Priming
definition of, 210, 341
key points to learn, 180
using IV solutions, 177

Product water, definition of, 341, See also Water; 
Water treatment

Professionalism of technicians, 13–14, 56
Proportioning system, 100–101, 341
Protective equipment, 153, 170, 171, 187
Protein

adsorption and, 94
biocompatibility of membrane and, 92

catabolic rate, 189
high biological value (HBV), 46
in diet, 46
low biological value (LBV), 46
phosphorus diet limit and, 52

Proteinuria, 341, See also Microalbuminuria
Proximal, definition of, 341
Pruritus 

about, 31–32
as CKD complication, 198
definition of, 342
hyperphosphatemia and, 34

Pseudoaneurysm, 148–149, 342, See also Aneurysm
PTH (parathyroid hormone), 31, 336
Public Law 92-603, See Medicare, ESRD Program
Pulmonary edema, 342, See also Congestive heart 

failure
Pulse

about, 182, 185
and complications of HD, 196
with high-output cardiac failure, 143
key points about taking, 182
for leg blood pressure readings, 183
postdialysis procedures and, 198, 200
predialysis assessment of, 182

Pulse oximeter, definition of, 184
Pump

blood, See Blood pump
blood sampling and stopping, 190
booster, 230, 240
in extracorporeal circuit, 109
feed pump, 240
in flow control UF system, 107
heparin, 113–114, 194, 197, 322–323
monitoring of, 240
occlusion, 110–111, 342
pre-pump arterial pressure and, 340
reverse osmosis, 233
roller pump, 345
ultrafiltration, 106, 107
in volumetric UF control system, 105

Pure ultrafiltration, See Isolated ultrafiltration
Purpura, 342, See also Bleeding problems
Pyrogen, definition of, 342
Pyrogenic reactions

definition of, 342
endotoxin and, 243
microbiological testing and, 242
reprocessing and, 217–218

Quality assurance (QA), See also Continuous 
quality improvement

definition of, 343
dialyzer reprocessing documents, 219
for reprocessing, 219, 220
standards and, 8–9, 11

Quality control documents, 219
Quality of dialysis, See also Hemodialysis adequacy;

Kidney Disease Outcomes Quality Initiative; 
Peritoneal dialysis, adequacy

associations for technicians and, 14
care team collaboration and, 44
certification of technicians and, 14–16
and continuous quality improvement, 11–12
Dialysis Facility Compare (DFC), 63
ESRD Networks and, 7, 8, 9
guidelines for care and, 9–11
patient factors and, 191
professionalism of technician and, 13–14, 56

Reference Module

368



quality assurance standards for, 8–9, 11
Quality of life

hope and, 60–63
patient questions about, 53
self-management and, 59
readiness to learn and, 57

Race, See Ethnicity
R.A.C.E. steps and fire, 168
Radial pulse, 182, 343
Radiocephalic fistula, 125, 343
Readiness to learn, 57
Reagent, 343, See also Hemastix
Recirculation

about, 138–139
clearance and, 191
definition of, 343
heat disinfection and, 201
key points to learn, 180
needle placement and, 131, 139
test of, 187
thrombosis and, 142

Records, See Documentation
Red blood cell production, 26, 30
Redundant monitoring, 101–102
Regeneration in water softener, 239
Regional citrate anticoagulation, 195
Rehabilitation

importance of hope, 60–63
improving patient outcomes, 58–59
keeping a job, 62
Life Options Rehabilitation Program, 64
school, staying in, 42, 43, 62
self-management by patients, 58
staying fit, 62

Reimbursement for dialysis, See Payment for dialysis
Reject water, 240, 343
Rejection

of dialyzer, 214–215
in kidney transplants, 39, 343
water quality and, 240, 241, 248

Renal anatomy and physiology, See Kidneys
Renal dietitian, 45
Renal failure, See Kidney failure
Renal osteodystrophy, 31, 343, See also Secondary 

hyperparathyroidism
Renal pelvis, 24
Renin-angiotensin system, 143, 344
Reprocessing

about, 209
after dialysis, 214–215
anemia and, 30
automated systems for, 210, 212, 213
bacteria and, 217–218
beta-2-microglubulin and, 211
biocompatibility and, 92
blood leak and, 214
cell volume and, 210
cleaning system in, 200–201, 214, 215
clearance and, 218
complications and, 217–218
death and, 211, 217, 218
definition of, 344
demographics on, 210
dialyzer storage, 216
documentation in, 218–219
endotoxin and, 217–218
and first use of dialyzer, 212–214
germicide exposure and, 215
guidelines for, 211–212

history of, 209–210
HIV status and, 174
log, 219
manual system for, 212
patient safety and, 211
predialysis procedures, 179, 217
preparation for next use, 216–217
pressure testing in, 214, 341
procedure, 211–212, 214–217
quality assurance/control, 219, 220
reasons for, 210–211
standards for, 211–212, 219, 220
systems diagram for, 212
water monitoring, 248

Reproduction/fertility, 54
Resins for deionization tanks, 235
Resistance to flow

about, 81
definition of, 344
extracorporeal pressure monitors and, 111
in hollow fiber dialyzers, 95
learning activities on, 86

Resistivity, See also Conductivity
about, 241–242
definition of, 344
water monitoring and, 248

Respiration
about, 184
fluid weight gain and, 184
with high-output cardiac failure, 143
key points about taking, 183
predialysis assessment of, 184

Retrograde needle placement, 131, 344
Reuse of dialyzer, See Reprocessing
Reuse technicians, 45, See also Technician
Reverse osmosis (RO), 80, 240, 344
Reverse osmosis device, 233–234
Reverse osmosis membrane, protection of, 230, 

237–238, 240
Rinseback

definition of, 344
in fluid removal calculation, 186
and HD complications, 199
in postdialysis evaluation, 200
reprocessing and, 214

RO, See Reverse osmosis
Roller pump, 110–111, 345, See also Blood pump
Rope ladder technique, 131, See also Site rotation 

for needles
Rotating drum device, 4–5

Safe Drinking Water Act, 227–228
Safety, See Patient safety; Staff safety
Saline

blood return and, 198
complications of HD and, 199
equipment clean-up and, 200
in fluid removal calculation, 186
flushing with, See Saline flushing
goal weight and replacement with, 186
in heparin-free dialysis, 195
infusion line, See Saline infusion line
normal, 335
priming with, 180
regulations on administration of, 175
spiking bag of, 169
using IV solutions, 176–177
warming, 180

Saline flushing
of catheters, 152, 154, 155

infiltration prevention and, 138
of tubing, 188

Saline infusion line
about, 109
definition of, 345
pressure alarm and, 112

Salt, See also Saline; Sodium
potassium and substitutes for, 50, 51
table, 50–51
in water softeners, 232, 239

Salt solutions, See Concentrate; Saline
Salts, conductivity and, 101, See also Electrolyte
Sample ports, 242, 243
SC, See Sieving coefficient
Scale, definition of, 231, 345
School, staying in, 42, 43, 62
Scientific principles

applications to dialysis, 77–81
learning activities on, 86
used in dialysis, 81–85

SDHHD (short daily home hemodialysis), 
43, 346

Secondary hyperparathyroidism
definition of, 31, 345
diet and, 51, 52
drugs for, 31, 32

Sediment filter, 229, 230–231, See also Filter
Seizures, 198, 199, 345
Selenium, 246
Self-care hemodialysis, 345
Self-esteem of patients, 61
Self-management by patients, 58–60, 345
Semipermeable membrane

about, 24–25, 77, 78, 91, 95–96
characteristics of, 79, 95
definition of, 77, 346
in dialysis, 77
diffusion and, 78–79
function of, 42
hollow fibers in dialyzer as, 83
learning activities on, 86
osmosis and, 233
transmembrane pressure and, 83
in ultrafilter, 80, 236

Sepsis
blood cultures for, 35
death and, 136
definition of, 346
dialyzer membrane tear and, 242
reprocessing and, 217–218
from Staphylococcus aureus, 174

Septicemia, See Sepsis
Serum, definition of, 346
Serum ferritin, 35, 317
Servo-controlled proportioning system, 100
Sexuality, 53–54
Sharps, guidelines for, 171, See also Needles
Sharps box, 170, 176
Short daily home hemodialysis (SDHHD), 

43, 346
Short-term (temporary) catheter, 149–150, 152, 350
Shunt, 6, 346, See also Cannulation; Vascular access
Side-to-end anastomosis, 126
Side-to-side anastomosis, 126
Siemens, 102
Sieving coefficient (SC)

convection and, 94
definition of, 85, 347
molecular weight cutoff and, 93

Silver, water contaminant standards, 241
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Single lumen catheter (twin catheters), 150
Sinus rhythm, 185
Site rotation for needles, 146, 148–149
Skin

allergic reaction and, 32
catheter exit site cleansing, 154–155
diabetes complications and, 28
intradermal injection, 134, 329
itching, 31–32, 34, 198, 342
vascular access preparation, 129–130

Sleeping during dialysis, 33, 41, 43, 335
Sleeping problems, 33, 218
Slide board transfers, 167
Sling lifts, 167
Slow flow/stop pump sampling technique, 190
Social worker, role of, 44, 53, 62
Sodium

about, 98, 244
blood level, 98
blood test, 37
definition of, 346
in dialysate, 98–99, 244
in diet, 50–51
imbalances in, 33
nutrition and, 47
osmosis and, 85
water contaminant standards, 241, 244, 248
water softeners and, 231

Sodium modeling, 98, 347
Solute, See also Clearance

about, 77
in blood, 81
clearance and, 94
definition of, 77, 347
in dialysis, 84–85, 97
in dialyzer, 84
diffusion and, 78, 94
mass transfer coefficient of, 92
membrane/fiber and transport of, 95
molecular weight of, See Molecular weight
in osmosis, 233

Solution
about, 77
definition of, 77, 347
diffusion and, 78, 79
IV, 176–177
pH of, 104

Solvent
about, 77
definition of, 77, 347
in dialysis, 84–85
in osmosis, 79

Solvent drag, 80, 84–85, 347
Sorbent cartridge, 114, 115
Sorbent dialysis, 114–115, 347
Sphygmomanometer, 183, 184
Spices and herbs in diet, 51, 52
Spiking IV solutions, 177
Spiral-wound reverse osmosis module, 234
Spore, 348, See also Bacteria; Disinfectant
Spread plate technique, 243
Staff-assisted dialysis, See In-center hemodialysis
Staff safety

body mechanics, 165–166
emergency preparedness, 168
handwashing, 170–171
infection control, 174–175
protective equipment, 170, 171, 187
transferring patients, 166–168

Stand and pivot technique, 167

Standard precautions, 321, See also Infection 
control; Patient safety

Standards
drinking water, 227–228, 246
HIPAA, 55
quality assurance, 8–9, 11
reprocessing, 211–212, 219, 220
water contaminant, 241, 244–248
water quality, 228–229

Standing orders, definition of, 348, See also Orders
Staphylococcus aureus

high risk for, 129–130
methicillin-resistant (MRSA), 174

Steal syndrome
assessment for, 129
definition of, 348
fistulae and, 139
with grafts, 148
signs/symptoms of, 128, 139, 148

Stenosis
catheters and, 152, 153
central venous, 140–141, 305
definition of, 123, 140, 348
diagnosis of, 141
extracorporeal circuit clotting and, 141
feeling for, 129
fistula and, 127
with grafts, 145, 147
recirculation and, 139
signs of, 128
sites for, 140
thrombosis and, 142, 143
venous and pseudoaneurysm, 148

Stents, definition of, 348
Sterilant, definition of, 348
Sterile, definition of, 348
Sterile items, handling of, 169
Sterile technique, See Aseptic technique
Sterilization, definition of, 349
Stool softeners, 52
Stop pump/slow flow sampling technique, 190
Straight graft, 144, 146
Stress, See Coping; Emotional health/stress
Stretcher-to-bed (lateral) transfers, 168
Stretcher-to-chair transfers, 168
Subclavian catheter, 152, 349
Subclavian veins, 151
Subcutaneous, 149, 349
Submicron filters, 230, 236
Sulfates, water contaminant standards, 241, 245, 248
Supplements, nutritional, 47, 52, See also Herbs; 

specific vitamins
Support, See Coping; Resources
Surface area, See also Diffusion

of cellulose dialyzer, 96
clearance and, 96
clotting and, 105
definition of, 349
of membrane, 78, 79, 95
reprocessing and, 218
total, 92

Surface water, 227
Swelling, See Edema
Symptoms, See also specific complications; 

specific symptoms
of chemical exposure in water, 244, 245, 246, 

247
of complications of HD, 195–198, 199
during dialysis, 246–247
of high/low blood urea nitrogen, 46

patient education on reporting of, 193
self-management and, 58, 59, 60
of steal syndrome, 148

Synthetic graft materials , 144
Synthetic membrane, 96
Syringe, 175–176, 188

barrel of, 175–176
plunger of, 176
tip of, 175–176

Systemic, definition of, 349
Systolic blood pressure, 182, 185, 349, 

See also Blood pressure

Tachycardia, definition of, 185
TCV, See Total cell volume
Technical complications of HD, 199, See also

Complications; Hemodialysis delivery system
Technician, See also Technician role

access and, 124
associations for, 14
on care team, 45
certification of, 14–16, 305
guidelines for, See Guidelines for technicians
patients and partners as, 42
professionalism of, 13–14, 56
resources for, 14, 64
safety of, See Staff safety
training of, 251–288

Technician role, See also Technician
activities of patients, 61
anemia, 30
bleeding problems, 33, 138, 142, 155–156
communication, 13–14, 48, 56
complications of CKD, 29–30, 31, 32, 33, 34
education, 56–58
electrolyte imbalances, 34
emergency preparedness, 168
Fistula First program, 127
fluid intake, 49
hope, 60–61
hyperparathyroidism, secondary, 31
laws/regulation on, 165
nutrition, 46–48
patient outcomes, 115
patient safety, 91, 115, See also Monitoring; 

Patient safety
pericarditis, 32
pruritus, 32
safe water, 247
staff safety, See Staff safety
steal syndrome, 139
uniqueness of, 23
uremia, 29–30
vascular access, 124, 157

Temperature
about, 185
of dialysate, 78, 100, 101, 102, 179, 197, 199
diffusion and, 78
key points about taking, 184
predialysis assessment of, 184–185
of skin, 129
of water, 102, 229, 230, 237–238, 240

Temperature alarm, 180, 349
Temperature blending valve

about, 229, 230
monitoring, 237–238, 240

Temporary (short-term) catheter, 149–150, 350
Thallium, water contaminant standards, 241
Therapist, See Social worker
Thermistor, 102
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Thin film composite (TFC) membrane, 234
Thirst, 48, 50
Thrill

definition of, 350
feeling for, 129
with fistulae, 126, 127
with grafts, 145, 146
stenosis and, 140
thrombosis and, 142

Thrombectomy, 143, 350
Thrombolysis, definition of, 350
Thrombosis, See also Clotting

about, 141–142
definition of, 123, 350

Thrombus, 141, 350
TMP, See Transmembrane pressure
Topicaine, 135
Topical anesthetics, 135, 295
Total cell volume (TCV), See also Fiber bundle volume

about, 94
baseline testing of, 213
clearance and, 215
definition of, 350
reuse and measurement of, 214

Total dissolved solids (TDS), 241
Total parenteral nutrition (TPN), 47–48, 350
Toxicity and germicide testing, 218
TPN, See Total parenteral nutrition
Trace metals, 246
Transducer protectors, 109–110, 172, 351
Transfer, solute, See Diffusion; Solvent drag
Transferrin saturation (TSAT), 37
Transferring patients, 166–168
Transmembrane pressure (TMP)

calculation of, 104–105, 202
definition of, 83, 351
dialysate pressure and, 104–105
fluid removal calculation and, 186
thrombosis and, 142
ultrafiltration and, 84, 93, 104

Transplant, kidney, 27, 38–39, 330
Travel by patients, 53
Treatment options, See also Dialysis; Hemodialysis; 

Peritoneal dialysis
about, 34, 38, 44
for acute kidney failure, 26, 38
conventional home hemodialysis, 43
dialysis overview, 3–4, 39–44, 77, 91, 165
emotional reactions to, 53
goal of, 23
in-center hemodialysis, 42
kidney transplant, 27, 38–39, 330
no treatment option, 43–44
nocturnal hemodialysis, 43
peritoneal dialysis overview, 3, 4
short daily home hemodialysis, 43

Treatment plan, 179
Trendelenburg position, 351
Trisodium citrate, 195
Tube feedings, 47
Tuberculosis (TB), 175
Tubes and blood tests, 169, 176, 188
Tubing, See Blood tubing
Tubular system of glomerulus, 24, 25
Tunneled cuffed catheter (TCC), 150, 151, 152, 310
Turbulence with grafts, 147
Twin catheters, 150

UFR, See Ultrafiltration rate
UKM, See Urea kinetic modeling

Ultrafilter, 229, 236, 351
Ultrafiltration (UF)

about, 104
coefficient, See Ultrafiltration coefficient
control systems, 105, 106
definition of, 186
in dialysis, 84–85
dialyzer design and, 94–95
fluid dynamics and, 83
fluid removal by, 80
glucose in dialysate and, 99
isolated, 330
learning activities on, 86
membrane materials and, 95
osmosis and, 85
predialysis check, 180
pumps, 106, 107
rate, See Ultrafiltration rate
sodium modeling and, 98–99
transmembrane pressure and, 84, 93, 104
volumetric control system and, 104, 105, 106

Ultrafiltration burette, 107
Ultrafiltration coefficient (KUf)

about, 93
definition of, 93, 306–307
manufacturer vs. in vivo value, 93, 105
in TMP calculation, 202

Ultrafiltration rate (UFR), See also
Transmembrane pressure

calculation, 106, 186
definition of, 105, 107, 351
hydraulic pressure and, 93
postdialysis BUN test and, 190
reprocessing and, 218

Ultrasonic air/foam detector, 113, 193, 
See also Air/foam detector

Ultraviolet irradiator, 235–236
Ultraviolet (UV) light, 235–236, 351–352
United Network for Organ Sharing (UNOS), 38
United States Renal Data System (USRDS), 9, 352
Upstream water treatment, 229
Urea, See also Blood urea nitrogen

clearance examples, 96, 97, 116
molecular weight of, 93
removal in dialyzer, 84, 96, 97

Urea kinetic modeling (UKM), 189, 203, 352, 
See also Hemodialysis adequacy

Urea reduction ratio (URR), See also Hemodialysis 
adequacy

about, 188–189
definition of, 352
formula for, 203
recirculation and, 139

Uremia, See also Hemodialysis adequacy
about, 29–30
appetite and, 46
and complications of HD, 198
death and, 191
definition of, 29, 352
recirculation and, 138–139

Ureter, 24
Urine

definition of, 25
fluid limits and, 48
lack of, 181
production in nephrons, 24
in uremia, 29

URR, See Urea reduction ratio
USRDS (United States Renal Data System), 9, 352
UV light, 235–236, 351–352

Vacations for patients, 53
Vacuum tubes and blood tests, 169, 176, 188
Vancomycin-resistant Enterococcus (VRE), 174
Vascular access, See also Catheter; Fistula; Graft

about, 123–124, 186–187
blood pressure readings and, 183
body image/sexuality and, 53–54
continuous quality improvement and, 156–157
definition of, 293, 352
history of, 5
hospital stays and problems with, 124
KDOQI on, 10, 134, 143, 157
patient education on, 130, 135
patient safety and, 136–139, 155–156, 199
as patient’s lifeline , 187
in postdialysis evaluation, 200
preservation of site, 134
problems with, 136
rupture, 199
sites, 134
skin preparation, 129–130
technician and, 124, 157
thrombosis untreated and, 142
visibility during treatment, 137, 155–156, 199

Vasculature, definition of, 82
Vasoconstriction, 112, 352
Vasoconstrictor, definition of, 353
Vasovagal response, 133
Vein

as biologic graft material, 144
definition of, 123, 353
feeling diameter of, 129
femoral vein, 151
in fistula locations, 125
in graft procedure, 144
stenosis in, 147
subclavian, 151

Venipuncture, 186–187, 353, See also Needles; 
Vascular access

Venotomy, definition of, 150
Venous blood tubing

about, 108
blood loss prevention and, 137
connecting, 192
in extracorporeal circuit, 111
predialysis alarm checks and, 180
pressure in, See Venous pressure; Venous 

pressure monitor
Venous hypertension, 126
Venous line clamps, 113
Venous needle

in buttonhole technique, 132
grafts and insertion of, 146
infiltration signs, 137–138
location of, 131
pressure alarm and, 112

Venous pressure
blood pump and, 105
catheter and, 155
definition of, 353
monitoring, See Venous pressure monitor
postdialysis BUN test and, 190
thrombosis and, 142

Venous pressure high/low alarm
about, 111, 112
definition of, 353
predialysis checks, 180

Venous pressure monitor, See also Venous pressure
about, 193
catheter and, 155
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high/low alarm and, 111, 112, 180, 353
line separation and, 136
predialysis checks, 137, 180

Venous stenosis and pseudoaneurysm, 148
Vessel mapping in fistula procedure, 126, 127
Vials and blood tests, 169, 176, 188
Virus, definition of, 353, See also Human 

immunodeficiency virus
Vital signs, See also Blood pressure; Pulse; 

Respiration; Temperature
and complications of HD, 196, 197
fact sheet, 185
monitoring during dialysis, 192

Vitamin B12, 52, 93
Vitamin B complex, 52
Vitamin C, 52
Vitamin D, 26, 39
Vitamin D (active), See Calcitriol
Volume expanders, 193
Volumetric, definition of, 353
Volumetric control system, 104, 105, 106
Volumetric fluid balancing system, 105, 186, 353
Vomiting and water contamination, 247

Walkers and transferring patients, 166
Waste removal, See also Fluid removal

dialysis compared to kidneys, 39, 45
in dialyzer, 84
as kidney function, 25–26

Water
bacteria in reprocessing, 217
balance in body, 26
conductivity alarm and, 102
in dialysate, 98, 227, See also Water; 

Water treatment
drinking, 227–228, 246
feed water, 229, 230, 316
flow, See Water flow
hardness of, 239, 240, 244
impurity collection routes of, 227–228
molecular weight of, 93
pH of, 228, 230, 235, 240
pressure, 239, 240
quality monitoring, 219, 240, 241–242, 248, 

See also Conductivity; Rejection; Resistivity
removal amount, 48, See also Fluid removal
softener, See Water softener
as solvent, 81, 227
sources of, 227
standards for, See Standards
storage of, 236
supply, 227–229
temperature of, 102, 229, 230, 237–238, 240
treatment of, See Water treatment
volumes in drinking vs. dialysis, 228

Water flow
rate, 239, 243
velocity, 237, 240
water pressure and, 240

Water quality document, 219
Water softener

about, 229, 231–232
definition of, 353
monitoring of, 232, 239

Water treatment
and complications of HD, 199
components of system

about, 229–230
deionization, 229, 234–235, 248

feed water, 229, 230
pretreatment, 229, 230–232
reverse osmosis system, 229, 233–234, 248
submicron and ultrafilters, 229, 236
ultraviolet irradiator, 235–236

disinfection of system, 237
distribution system, 236–237
monitoring of system

backflow prevention device, 239
carbon tanks, 229, 232, 239–240, 303
chemical analysis, 243–246, 248
deionization tanks, 235, 240, 241, 310
depth filtration, 239
electrolyte management, 34
log for, 238
membrane filters, 236
microbiological testing, 240, 242–243, 248
pumps, 240
reverse osmosis device, 240
temperature blending valve, 237–238, 240
ultraviolet irradiator, 236
water flow velocity, 240
water quality, 219, 240, 241–242, 248, See 

also Conductivity; Rejection; Resistivity
water softeners, 232, 239

patient monitoring, 246–247
purpose of, 228
in sorbent dialysis, 114–115
water supply, 227–229

Weakness of muscles, 247
Weight

and complications of HD, 196, 197
dry, 47, 84, 181, 313
estimated dry weight, 84, 181
fluid, 48, 49, 50, 184
gain, 50, 184
loss, 46–47, 60, 186
measures of, 356–357
in postdialysis evaluation, 200
predialysis assessment of, 180–182

Weight, molecular, See Molecular weight
Weights and measures, 356
Well-being of patients, 45, 191
Wet needle cannulation, 138
Wheelchairs

exercise and, 63
and transferring patients, 166–168

Work
coping and, 53
hope and, 60–62
in-center hemodialysis and, 42, 43
keeping a job, 62
peritoneal dialysis and, 40
resource for, 65

Zinc
about, 246
molecular weight of, 93
water contaminant standards, 241, 246, 248
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