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ix

Phlebotomy Essentials, Enhanced Seventh Edition, was 
written for all who want to correctly and safely practice 
phlebotomy. The author has over 40 years of experience 
in laboratory sciences, phlebotomy program direction, 
and teaching many different levels and diverse popula-
tions of phlebotomy students. As with previous editions, 
the goal of Phlebotomy Essentials, Enhanced Seventh Edi-
tion, is to provide accurate, up-to-date, and practical infor-
mation and instruction in phlebotomy procedures and 
techniques, along with a comprehensive background in 
phlebotomy theory and principles. It is appropriate for use 
as an instructional text or as a reference for those who 
wish to update skills or study for national certification.

Organization
Much care has been taken to present the material in a 
clear and concise manner that encourages learning and 
promotes comprehension. A good deal of time was spent 
organizing and formatting the information into a logical 
and student-friendly reading style in an order that allows 
the reader to build on information from previous chapters.

The book is divided into four units. Unit I, The Health-
care Setting, presents a basic description of the health-
care system and the role of the phlebotomist within it. 
Major topics include communication skills, healthcare 
financing, and delivery with an emphasis on clinical 
laboratory services, quality assurance, and legal issues 
and their relationship to the standard of care, and com-
prehensive instruction in infection control and safety.

Unit II, Overview of the Human Body, provides a 
foundation in medical terminology and a basic under-
standing of each of the body systems, including associ-
ated disorders and diagnostic tests. An entire chapter is 
devoted to the circulatory system, with special emphasis 
on the vascular system, including blood vessel structure, 
vascular anatomy of the arm, and blood composition.

Unit III, Blood Collection Procedures, describes phle-
botomy equipment (including the latest safety equip-
ment and order of draw) and proper procedures and 
techniques for collecting venipuncture and capillary 
specimens based upon the latest CLSI standards. Also 
included is an extensive explanation of preanalytical 

variables, complications, and procedural errors associ-
ated with blood collection.

Unit IV, Special Procedures, offers information and 
instruction on how to handle special blood and non-
blood specimen collections and the latest in point-of-care 
instruments and testing. Routine and special handling 
and processing of specimens, with an emphasis on 
the latest rules of safety are described in this section. 
Included in this unit is an overview of the laboratory 
information system (LIS) including how it supports the 
laboratory process and is an essential part of the net-
work of healthcare communication. Also included is 
information on nonblood specimens and testing, which 
can be an important part of the phlebotomist’s respon-
sibilities, as well as arterial puncture for those phleboto-
mists who currently draw arterial blood gases or who 
anticipate advancing beyond venous collection.

Features
The enhanced seventh edition includes various features 
meant to help the reader learn and retain the informa-
tion in Phlebotomy Essentials.

•	 The applicable NAACLS competencies listed at the 
beginning of each chapter serve as an aid to the 
instructors of approved programs or programs seek-
ing approval and an assurance to students that they 
are learning material expected of a graduate of a phle-
botomy program.

•	 Key Terms and Learning Objectives begin each 
chapter and help students recognize important terms 
and concepts they will come across while reading the 
chapter.

•	 Consistently organized step-by-step Procedures with 
an explanation or rationale for each step assist the 
student in learning and understanding phlebotomy 
techniques.

•	 Key Points emphasize important concepts to enhance 
student learning and reinforce the significance of the 
stated information.

•	 Cautions highlight critical information to help students 
identify and avoid dangerous practices.

Preface
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x	 Preface

•	 Syllabus

•	 Procedure Evaluation Forms

Students
Students who have purchased Phlebotomy Essentials, 
Enhanced Seventh Edition, have access to the following 
additional resources:

•	 Procedure videos

•	 Animations of key concepts

•	 Flash cards

•	 An audio glossary

See the inside front cover of this text for more details, 
including the passcode you will need to gain access to 
the website.

Related Titles
The following two titles that correspond to Phlebotomy 
Essentials, Enhanced Seventh Edition, are available for 
separate purchase to create an ideal study package for 
phlebotomy training programs. Each corresponds to this 
main textbook in chapter sequence.

•	 Companion Workbook provides students with chapter- 
by-chapter exercises to reinforce text material, assess-
ment tools to evaluate their skills, realistic scenarios 
to gauge their grasp of key concepts, and skills logs 
to chart their progress. The Workbook includes key 
terms matching exercises, chapter review questions, 
crossword puzzles, skill and knowledge drills, requi-
sition activities, case studies, and procedure evalua-
tion forms.

•	 Companion Exam Review book prepares students for 
national certification exams in phlebotomy.

Acknowledgments
The author sincerely wishes to express her gratitude to 
the many individuals who gave of their time, talent, and 
expertise to make this edition of Phlebotomy Essentials 
current and accurate.

•	 John Caffo

•	 Kathleen David

•	 Mark Kellogg

•	 Bruce Knaphus

•	 Monica Lewis

•	 Tracy McCall
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User’s Guide

Laying the Foundation
To practice effectively, you need strong 
content understanding. Consistent 
chapter opening elements let you 
preview what each chapter has to offer.

NACCLS Competencies show you what 
you’ll need to know on Day 1 of your 
first job.

Key Terms, listed at the beginning 
of each chapter and defined in the 
glossary, help you “talk the talk” of your 
profession.

Objectives provide a quick overview of 
the content covered within the chapter 
and what you’re going to learn.

Connecting Learning to Practice
Phlebotomists have a critical role within the healthcare system. At Jones & Bartlett Learning, we 
believe your text should not only help you understand the critical tasks associated with your chosen 
profession, but also prepare you to step into the role of a practicing phlebotomist. This User’s Guide 
provides a tour of the elements of Phlebotomy Essentials to help you do just that.
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Enhancing Your Learning
Did you know that free online resources can help you be more successful? Or that boxes within 
the text can make your studying easier? Don’t overlook the tools we’ve built into this book to 
help you graduate with high marks and a high level of confidence in your abilities!

Key Points highlight important concepts to help you 
study and ensure you carry your knowledge into the 
clinical setting.

118 Unit II Overview of the Human Body

personnel normally refer to the body as if the patient 
is in the anatomic position, regardless of actual body 
position. A person in the anatomic position is standing 
erect, with feet parallel, arms at the sides, and eyes and 
palms facing forward.

Other Positions
A common body position a phlebotomist may encoun-
ter when drawing blood, especially from an inpatient, is 
supine position, in which the patient is lying horizon-
tal on the back with the face up. The opposite position 
of supine is prone, in which the patient is lying face 
down. A phlebotomist rarely needs to collect a specimen 
from someone who is prone. However, the term “prone” 
is also used to describe the hand with the palm fac-
ing down, a position used for drawing blood specimens 
from the hand veins.

FYI: The act of turning the hand so that the palm 
faces down is called pronation. The act of turning 

the palm to face upward is called supination.

Memory Jogger: A way to equate supine with 
lying down is to think of the ine as in recline. To 

remember that a person who is supine is face up, look 
for the word up in supine.

Body Planes
A body plane (Fig. 5-1) is a flat surface resulting from 
a real or imaginary cut through a body in the normal 
anatomic position. Areas of the body are often referred 
to according to their locations with respect to one of the 
following body planes:

• Frontal (coronal) plane: divides the body vertically 
into front and back portions.

• Midsagittal (medial) plane: divides the body verti-
cally into equal right and left portions.

• Sagittal plane: divides the body vertically into right 
and left portions.

• Transverse plane: divides the body horizontally into 
upper and lower portions.

FYI: A procedure called computed tomography 
(CT) produces x-rays in a transverse plane of the 

body. Magnetic resonance imaging (MRI) can produce 
images of the body in all three planes using electromag-
netic waves instead of x-rays.

Overview
The human body consists of over 30 trillion cells, 206 
bones, 700 muscles, approximately 5 L of blood, and 
about 25 miles of blood vessels. To fully appreciate the 
workings of this wonder, it is necessary to have a basic 
understanding of human anatomy (structural com-
position) and physiology (function). A fundamental 
knowledge of human anatomy and physiology (A&P) is 
an asset to anyone working in a healthcare setting and 
especially helps the phlebotomist understand the nature 
of the various disorders of the body, the rationale for the 
laboratory tests associated with them, and the impor-
tance of the role that laboratory tests play in monitoring 
body system functions and diagnosing disorders. This 
chapter covers general body organization and function, 
anatomic terminology, and the functions, structures, dis-
orders, and diagnostic tests associated with nine body 
systems. Because of its special importance to phlebot-
omy, a 10th system (circulatory) is covered separately in 
Chapter 6.

Misconception Alert: Some students are con-
fused about the difference between anatomy 

and physiology according to how they answered the 
following question in Wolters Kluwer’s adaptive learn-
ing systems, powered by PrepU:

Human anatomy deals with

26% of the students who answered this question 
chose “Functioning of all body systems.” Human 
anatomy is the science that deals with the structural 
composition of the human body. Human physiol-
ogy is the science that deals with the function of the 
human body.

Key Point: The medical science and specialty 
practice concerned with all aspects of disease—

including the characteristics, causes, and effects of 
disease on the structure and function of the body—is 
called pathology, and the medical professional trained 
in this area is called a pathologist.

Body Positions
There are different physical positions of the body used 
in healthcare for describing the body or positioning the 
body for certain procedures.

Anatomic Position
The human body can be described in a number of dif-
ferent ways. For consistency in describing the direction 
or the location of a given point of the body, medical 
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• Ammonia, urea, and uric acid levels may be elevated 
in patients on high-protein diets.

• Cortisol and adrenocorticotropic hormone (ACTH) 
levels have been shown to increase after drinking 
beverages containing caffeine.

• Glucose (blood sugar) levels increase dramatically 
with the ingestion of carbohydrates or sugar-laden 
substances but return to normal within two hours if 
the patient has normal glucose metabolism. Eating 
carbohydrates can also increase insulin levels.

• Hgb levels can decrease, and electrolyte balance can 
be altered by drinking excessive amounts of water 
and other fluids. 

• Lipid levels increase after eating foods such as butter 
or margarine, cheese, cream, oils, and some enteral 
(tube feeding) preparations. (“Lipid” is a term mean-
ing fat-soluble that is used to describe certain fatty 
substances of animal or vegetable origin.) Choles-
terol and triglycerides are examples of lipids. Abnor-
mally increased blood lipid content is called lipemia. 
Lipids do not dissolve in water, and thus high levels 
of lipids are visible in serum or plasma, causing it 
to appear milky (cloudy white) or turbid (cloudy) 
instead of transparent light yellow, and the specimen 
is described as being lipemic (Fig. 9-1). Lipemia can 
be present for up to 12 hours, which is why accurate 
testing of triglycerides (a type of lipid) requires a 
12-hour fast. In addition, some chemistry tests can-
not be performed on lipemic specimens because the 
cloudiness interferes with the testing procedure.

Figure 9-1. Left to right: Lipemic, icteric, and normal specimen.

FYI: Analytes generally take weeks to adapt to 
high elevations; however, some of them adapt to 

a return to sea level within days.

Dehydration
Dehydration (decrease in total body fluid), which can 
occur, for example, with persistent vomiting or diarrhea, 
causes hemoconcentration, a condition in which blood 
components that cannot easily leave the bloodstream 
become concentrated in the smaller plasma volume. 
Blood components affected include RBCs, enzymes, iron 
(Fe), calcium (Ca), sodium (Na+), potassium (K+), and 
coagulation factors. Consequently, results on specimens 
from dehydrated patients may not accurately reflect the 
patient’s normal status. In addition, it is often difficult to 
obtain blood specimens from dehydrated patients.

Diet
Blood analyte composition can be altered by the inges-
tion of food and drink. Consequently, blood specimens 
collected soon after a meal or snack are unsuitable for 
many laboratory tests. Diet effects on analytes are gen-
erally temporary and vary depending upon the amount 
and type of food or drink and the length of time between 
ingestion and specimen collection. Requiring a patient to 
fast or follow a special diet up until specimen collection 
eliminates most dietary influences on testing. The typi-
cal fast is 8 to 12 hours depending on the test. Fasting is 
normally done overnight beginning after the last evening 
meal or sometimes after midnight, with specimens col-
lected the following morning before the patient has eaten.

CAUTION: Fasting beyond 12 hours can cause 
serious health problems, such as electrolyte imbal-

ance and heart rhythm disturbances. Consequently, fast-
ing specimens, especially those requiring a 12-hour fast, 
should be collected promptly without unreasonable delay.

Key Point: Some healthcare workers and patients 
mistakenly think fasting means going without 

food and all liquids including water. However, patients 
can drink water during fasting unless they are NPO (noth-
ing by mouth) for another procedure (e.g., surgery). 
Refraining from drinking water while fasting can result in 
dehydration that can make blood collection more diffi-
cult and negatively affect test results.

The following are examples of how some analytes 
can be significantly affected by the consumption of cer-
tain types of food or drink and the excess consumption 
of some fluids.

LWBK1713-C09_p272-302.indd   274 28/12/18   8:56 PM

Caution Boxes provide a heads-up about potential 
mistakes to help you avoid them.

Icons throughout the text let you know where related 
material in the Workbook or Exam Review can help 
you practice putting what you’ve learned to work.

Memory Joggers help you to learn and provide for 
easy recall of key tips and facts long after you’ve 
entered the workplace.

FYI Boxes provide interesting, relevant information 
and add context to the materials you’re learning.

New Misconception Alerts clarify difficult-to-learn 
topics based on student data from the Jones & Bartlett 
Learning TestPrep.

New Law and Ethics Boxes highlight potential ethical 
and legal dilemmas phlebotomists face.
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uses an antimicrobial soap or equivalent to remove or 
destroy transient microorganisms and reduce levels of 
normal flora prior to surgical procedures. Proper routine 
handwashing technique is described in Procedure 3-1.

cleaned with detergent-containing wipes followed by an 
alcohol-based antiseptic hand cleaner.

CAUTION: The spores of some microbes such as 
C. diff are not killed by alcohol-based hand clean-

ers. Patients known to be infected with such microbes 
will normally be in contact isolation with a sign posted 
to remind those who enter the room that washing 
hands with soap and water is required before leaving 
the room (Fig. 3-3).

Test your knowledge of proper handwashing 
procedure with WORKBOOK Skills Drill 3-3.

Handwashing

There are different methods of handwashing, depending 
on the degree of contamination and the level of antimi-
crobial activity required. They are routine handwash-
ing, hand antisepsis, and a two-minute scrub. A routine 
handwashing procedure uses plain soap and water to 
mechanically remove soil and transient bacteria. Accord-
ing to the CDC, hand antisepsis requires the use of an 
antimicrobial soap to remove, kill, or inhibit transient 
microorganisms. A two-minute surgical hand scrub 

Figure 3-3. Stop sign reminder to wash hands with soap and 
water. (Reprinted by permission of Brevis Corp., Salt Lake City, UT).

PURPOSE: Decontaminate hands to prevent the spread of infection

EQUIPMENT: Liquid soap, disposable towels, trash can

Procedure 3-1  Handwashing Technique

Step Explanation/Rationale

1. Stand back so that you do not touch the sink. The sink may be contaminated.

2.  Turn on the faucet, and wet hands under warm running 
water.

Water should not be too hot or too cold, and hands should 
be wet before applying soap to minimize drying, chapping, or 
cracking from frequent handwashing.

3. Apply soap, and work up a lather. A good lather is needed to reach all surfaces.
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Drug Therapy
Some drugs alter physiologic functions, causing changes 
in the concentrations of certain blood analytes. The 
effect may be desired or an unwanted side effect or 
sensitivity. Consequently, it is not uncommon for physi-
cians to monitor levels of specific blood analytes while a 
patient is receiving drug therapy. The following are just 
a few examples of drugs that can alter physiologic func-
tion and the analytes they affect:

• Chemotherapy drugs can cause a decrease in blood 
cells, especially WBCs and platelets.

• Many drugs are toxic to the liver, as evidenced by 
increased levels of liver enzymes such as aspartate ami-
notransaminase (AST), alkaline phosphatase (ALP), 
and lactate dehydrogenase (LDH), and decreased 
production of clotting factors. Erythromycin and acet-
aminophen (e.g., Tylenol) can increase AST and bili-
rubin levels and give a false indication of abnormal 
liver function. Acetaminophen can also be a cause of 
abnormal liver function.

• Opiates such as morphine increase levels of liver and 
pancreatic enzymes.

• Oral contraceptives can affect the results of many tests. 
For example, they can elevate the erythrocyte sedimen-
tation rate (ESR) and decrease levels of vitamin B12.

• Steroids and diuretics can cause pancreatitis and an 
increase in amylase and lipase values.

• Thiazide diuretics (blood pressure medications) can 
elevate calcium and glucose levels and decrease 
sodium and potassium levels. Other thiazide-type 
medications that lower blood volume can increase 
blood levels of nitrogenous waste such as urea, a con-
dition called azotemia.

Key Point: Of special concern to phlebotomists 
are the anticoagulants warfarin and heparin and 

over-the-counter drugs like aspirin that can cause pro-
longed bleeding after venipuncture.

Drugs can also interfere with the actual test procedure, 
causing false increases or decreases in test results. A drug 
may compete with the analyte for the same test sites in 
the reaction, causing a falsely low or false-negative result, 
or the drug may enhance the reaction, causing a falsely 
high or false-positive result.

FYI: An acronym for substances that interfere 
in the testing process is CRUD, which stands for 

“compounds reacting unfortunately as the desired.”

Although it is ultimately up to the physician to pre-
vent or recognize and eliminate drug interferences, 

Memory Jogger The word root lip means “fat.” 
To associate lipemic with fat, think “fat lip” or 

visualize a big fat white cloud, because fats make the 
specimen appear cloudy white.

Key Point: Lipemia in a fasting specimen is rare. 
When a test requires a fasting specimen but the 

serum or plasma sample submitted is lipemic, it is a clue 
that the patient may not have been fasting.

• Triglycerides, certain liver enzymes, and other liver 
function analytes are increased by chronic consump-
tion or recent ingestion of large amounts of alcohol, 
which can also cause hypoglycemia.

FYI: Malnutrition and starvation also affect the 
composition of blood analytes. Long-term star-

vation decreases cholesterol, triglycerides, and urea lev-
els and increases creatinine, ketone, and uric acid levels.

Diurnal/Circadian Variations
The levels of many blood components normally exhibit 
diurnal (daily) or circadian (having a 24-hour cycle) 
variations or fluctuations. Factors that play a role in 
diurnal variations include posture, activity, eating, 
daylight and darkness, and being awake or asleep. For 
example, melatonin levels are affected by light; they 
increase at night when it is dark and decrease during 
daylight hours. Maximum renin and thyroid-stimulating 
hormone (TSH) levels normally occur in the predawn 
hours of the morning during sleep, while peak corti-
sol levels normally occur later in the morning, around 
8:00 am. Other blood components that exhibit diurnal 
variation with highest levels occurring in the morning 
include aldosterone, bilirubin, cortisol, hemoglobin, 
insulin, iron, potassium, testosterone, and RBCs. Blood 
levels of eosinophils, creatinine, glucose, GH, triglycer-
ides, and phosphate are normally lowest in the morning. 
Diurnal variations can be large. For example, the levels 
of cortisol, TSH, and iron can differ by 50% or more 
between morning and late afternoon.

FYI: A change of several time zones can affect 
diurnal rhythm and the tests associated with it. 

Several days may be required to restore a normal rhythm.

Key Point: Tests influenced by diurnal variation 
are often ordered as timed tests; it is important to 

collect them as close to the time indicated as possible.

LWBK1713-C09_p272-302.indd   275 28/12/18   8:56 PM

118 Unit II Overview of the Human Body

personnel normally refer to the body as if the patient 
is in the anatomic position, regardless of actual body 
position. A person in the anatomic position is standing 
erect, with feet parallel, arms at the sides, and eyes and 
palms facing forward.

Other Positions
A common body position a phlebotomist may encoun-
ter when drawing blood, especially from an inpatient, is 
supine position, in which the patient is lying horizon-
tal on the back with the face up. The opposite position 
of supine is prone, in which the patient is lying face 
down. A phlebotomist rarely needs to collect a specimen 
from someone who is prone. However, the term “prone” 
is also used to describe the hand with the palm fac-
ing down, a position used for drawing blood specimens 
from the hand veins.

FYI: The act of turning the hand so that the palm 
faces down is called pronation. The act of turning 

the palm to face upward is called supination.

Memory Jogger: A way to equate supine with 
lying down is to think of the ine as in recline. To 

remember that a person who is supine is face up, look 
for the word up in supine.

Body Planes
A body plane (Fig. 5-1) is a flat surface resulting from 
a real or imaginary cut through a body in the normal 
anatomic position. Areas of the body are often referred 
to according to their locations with respect to one of the 
following body planes:

• Frontal (coronal) plane: divides the body vertically 
into front and back portions.

• Midsagittal (medial) plane: divides the body verti-
cally into equal right and left portions.

• Sagittal plane: divides the body vertically into right 
and left portions.

• Transverse plane: divides the body horizontally into 
upper and lower portions.

FYI: A procedure called computed tomography 
(CT) produces x-rays in a transverse plane of the 

body. Magnetic resonance imaging (MRI) can produce 
images of the body in all three planes using electromag-
netic waves instead of x-rays.

Overview
The human body consists of over 30 trillion cells, 206 
bones, 700 muscles, approximately 5 L of blood, and 
about 25 miles of blood vessels. To fully appreciate the 
workings of this wonder, it is necessary to have a basic 
understanding of human anatomy (structural com-
position) and physiology (function). A fundamental 
knowledge of human anatomy and physiology (A&P) is 
an asset to anyone working in a healthcare setting and 
especially helps the phlebotomist understand the nature 
of the various disorders of the body, the rationale for the 
laboratory tests associated with them, and the impor-
tance of the role that laboratory tests play in monitoring 
body system functions and diagnosing disorders. This 
chapter covers general body organization and function, 
anatomic terminology, and the functions, structures, dis-
orders, and diagnostic tests associated with nine body 
systems. Because of its special importance to phlebot-
omy, a 10th system (circulatory) is covered separately in 
Chapter 6.

Misconception Alert: Some students are con-
fused about the difference between anatomy 

and physiology according to how they answered the 
following question in Wolters Kluwer’s adaptive learn-
ing systems, powered by PrepU:

Human anatomy deals with

26% of the students who answered this question 
chose “Functioning of all body systems.” Human 
anatomy is the science that deals with the structural 
composition of the human body. Human physiol-
ogy is the science that deals with the function of the 
human body.

Key Point: The medical science and specialty 
practice concerned with all aspects of disease—

including the characteristics, causes, and effects of 
disease on the structure and function of the body—is 
called pathology, and the medical professional trained 
in this area is called a pathologist.

Body Positions
There are different physical positions of the body used 
in healthcare for describing the body or positioning the 
body for certain procedures.

Anatomic Position
The human body can be described in a number of dif-
ferent ways. For consistency in describing the direction 
or the location of a given point of the body, medical 
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vein or the sudden drop in pressure on the vein when the 
tourniquet is released. Some patients have had adverse 
reactions to tube additives, particularly EDTA, that were 
attributed to reflux. Reflux can occur when the contents 
of the collection tube are in contact with the needle while 
the specimen is being drawn. To prevent reflux, place the 
patient’s arm in a downward position so that the collec-
tion tube remains below the venipuncture site and fills 
from the bottom up (Fig. 9-15). This prevents the tube 
holder end of the needle from being in contact with blood 
in the tube. Do not move the tube in a manner that cre-
ates back-and-forth movement of blood in the tube until 
the tube is removed from the evacuated tube holder.

Key Point: If the blood is flowing slowly into an 
anticoagulant tube and the phlebotomist feels 

the need to mix the tube to prevent clotting, it should be 
removed from the holder, mixed, and quickly replaced 
in the holder to continue the draw.

An outpatient can be asked to lean forward and 
extend the arm downward over the arm of the drawing 
chair to achieve proper positioning. Raising the head of 
the bed, extending the patient’s arm over the side of the 
bed, or supporting the arm with a rolled towel or folded 
pillow can be used to help achieve proper positioning of 
a patient who is lying down.

 View the Reflux animation at http://thepoint.
lww.com/McCall7e.

FYI: Sometimes, when venipuncture is performed 
using a butterfly, blood initially flows into the tub-

ing, but then some of it starts to disappear back into the 
vein before the tube is engaged. This is an example of 
reflux; however, since the tube is not engaged, there is no 
danger of additive reflux.

removal can help prevent or reduce inflammation asso-
ciated with nerve involvement.

CAUTION: Extreme pain, a burning or electric 
shock sensation, numbness of the arm, and pain 

that radiates up or down the arm are all signs of nerve 
involvement, and any one of them requires immediate 
termination of the venipuncture. Continuing the draw if 
nerve damage has occurred can make it worse. Do not 
ask the patient if you should stop the draw. The patient 
may not understand the seriousness of the situation 
and allow you to continue.

Nerve compression injuries can occur from blood 
pooling and clotting beneath the vein because of acci-
dental arterial puncture or blood leaking from the vein 
because the needle went all the way through it on ini-
tial needle entry. (See also “Hematoma Formation and 
Bruising.”) Temporary nerve compression can also occur 
from a tourniquet that is too tight or left on for too long. 
Although significant pain may be present at the time 
of venipuncture, a compression injury is harder for the 
phlebotomist to detect because swelling and numbness 
from nerve compression usually does not occur for 24 
to 96 hours.

Key Point: If significant pain or any other sign of 
nerve injury occurs, document the incident, and 

report it to the patient’s healthcare provider. Direct the 
patient to seek the healthcare provider’s advice accord-
ing to facility protocol should symptoms persist.

Law and Ethics: Sometimes there can be signs 
of nerve involvement during a blood draw even 

though the tubes are filling with blood. When this hap-
pens, it is tempting for the phlebotomist to finish collect-
ing the specimens. The standard of care based on CLSI 
venipuncture standards is to immediately terminate the 
venipuncture. The ethical phlebotomist must always 
safeguard the patient’s welfare. To continue the draw in 
this type of situation is unethical because it risks nerve 
injury to the patient. If an injury has already occurred, 
it can make it worse. If a permanent injury results and 
there is a lawsuit, the phlebotomist would not be in a 
good legal position because he or she did not follow the 
standard of care.

Reflux of Additive
In rare instances, it is possible for blood to reflux (flow 
back) into the patient’s vein from the collection tube dur-
ing the venipuncture procedure. Reflux is thought to be 
caused by a normal variation in pressure in the patient’s 

Figure 9-15. Correct filling of tube to avoid reflux.
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Misconception Alert:  When asked the follow-
ing question in the Jones & Bartlett Learning 

TestPrep:
Why do pregnant patients have lower reference 

ranges for red blood cell (RBC) counts?
26% of the students incorrectly chose “The grow-

ing fetus uses up the mother’s iron reserves.” The cor-
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Study and Review 
Questions test how well 
you understand each 
chapter’s major concepts.

 Chapter 2 Quality Assurance and Legal Issues in Healthcare  57

 7. Informed consent means that a
a. nurse has the right to perform a procedure on a 

patient even if the patient refuses.
b. patient agrees to a procedure after being told of 

the consequences associated with it.
c. patient has the right to look at all his or her 

medical records and test results.
d. phlebotomist tells the patient why the test is 

ordered and the meaning of the results.

 8. A national organization that develops guidelines 
and sets standards for laboratory procedures is 
the
a. CAP.
b. CLIAC.
c. CLSI.
d. NAACLS.

 9. A physician is sued for negligence due to 
the actions of an inexperienced, contracted 
phlebotomist hired to cover summer vacations. 
This is an example of
a. assault and battery.
b. res ipsa loquitur.
c. the statute of limitations.
d. vicarious liability.

 10. A young adult comes to an outpatient lab to have 
his blood drawn. The phlebotomist refuses to 
draw this patient’s blood because the patient
a. does not have insurance, but offers to pay cash.
b. has never had his blood drawn before this 

time.
c. has not reached the age of majority in the state.
d. has not eaten breakfast and feels lightheaded.

 11. The NPSGs are
a. CLSI’s voluntary standards and guidelines.
b. NAACLS national educational guidelines.
c. Safety rules set down by CDC and OSHA.
d. TJC’s annual safety requirement goals.

 12. A delta check refers to
a. checking the wristband with the requisition.
b. comparing current test results with previous 

ones.
c. documenting all of the results of the QC checks.
d. reporting new infection control precautions.

See the EXAM REVIEW for more study questions.

 1. Which of the following is the oldest and largest 
healthcare standards–setting body in the 
nation?
a. American Medical Association
b. Centers for Medicare and Medicaid Services
c. College of American Pathologists
d. The Joint Commission

 2. The CLIA federal regulations are administered 
by
a. CAP.
b. CLSI.
c. CMS.
d. CoW.

 3. Which of the following are set up to monitor all 
areas of care that tend to cause problems?
a. Internal report forms
b. Quality indicators
c. Sentinel events
d. Threshold values

 4. Proper patient identification includes
a. actively involving patients in their own 

identification.
b. asking a second person to verify your ID 

procedure.
c. checking the requisition against the patient’s 

room number.
d. scanning patient ID bands with barcode readers 

only.

 5. Which manual describes the necessary steps 
to follow in patient preparation for laboratory 
tests?
a. The patient record
b. The procedure manual
c. The safety manual
d. The test catalog

 6. Which of the following can identify trends for 
risk management?
a. Delta checks
b. Incident reports
c. Safety data sheets
d. Test menus

Study and Review Questions
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Media Menus recap 
and highlight all of the 
resources available for 
each chapter.

Online Ancillaries 
•	 Animations and videos
•	 Animations:

•	 Gas Exchange in Alveoli
•	 Oxygen Transport

•	 Flashcards
•	 Audio Glossary

Internet Resources 
•	 Anatomy Arcade. www.anatomyarcade.com
•	 GetBodySmart.com. http://www.getbodysmart.com/ap/site/

resourcelinks/links.html
•	 free-ed.net™, free education on the Internet.  

https://waybuilder.net/free-ed
•	 Human Anatomy online. http://ect.downstate.edu/

courseware/haonline/index.htm
•	 National Institute of Diabetes and Digestive and Kidney 

Diseases. http://www.niddk.nih.gov

MEDIA MENU 
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Stepping into Success
Do you feel like you learn better when you understand not only the what, but also the why of 
what you’re learning? We think you do. Phlebotomy Essentials provides many opportunities for 
you to step into the shoes of practicing phlebotomists and understand what wearing those shoes 
feels like!

Practicing phlebotomy means 
successfully performing a variety 
of procedures. Our visual, step-
by-step instructions can help you 
get ready to do just that!

334 Unit III Blood Collection Procedures
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Case Study 10-2. Venous Blood and Microtubes

Casey is a phlebotomist in a small rural hospital. Tonight, 
he is working the night shift by himself. He has a headache, 
so he is not feeling his best. It has been a quiet evening 
and all his draws have been patients with easy veins. He 
then gets an order for STAT CBC, electrolytes, and glucose 
on a patient in ICU. The patient has IVs in both arms and 
has tiny hand veins. Casey decides to perform a syringe 
draw on a hand vein. The vein ruptures, and he has to 
discontinue the draw. There is a small amount of blood in 
the syringe, so he decides to put half of it in a nonadditive 
microtube for the electrolytes and glucose and the rest in 
an EDTA microtube. He is only able to fill each microtube 
partway. Just then he is paged for a STAT draw in the ER. 
He quickly finishes up with the patient, slaps labels on the 
microtubes, scribbles his initials on them, and heads to 
the lab to deliver them before proceeding to the ER.

Questions

1. Casey forgot to put something important on the 
labels of the microtubes. What was it, and why is 
that a problem?

2. What effect could his forgetfulness have when the 
results of the electrolytes and glucose are reported? 
What is the reason for your answer?

3. One of the specimens is compromised even if the 
problem addressed by the first question had not 
happened. It might be compromised in another 
way also. Which specimen is it and why is it 
compromised for certain? What is the second way 
that it might also be compromised?

See the WORKBOOK for more case studies.

Case Study 10-1. Capillary Puncture Procedure

A phlebotomist is sent to collect a CBC specimen on a 
five-year-old pediatric patient. The patient has an IV in 
the left forearm. The right arm has no palpable veins 
so the phlebotomist decides to perform capillary punc-
ture on the middle finger of the right hand. This is the 
phlebotomist’s first job, and although he is quite good 
at routine venipuncture, he has not performed many 
capillary punctures. The child is uncooperative and 
the mother tries to help steady the child’s hand dur-
ing the procedure. The phlebotomist is able to puncture 
the site, but the child pulls the hand away. Blood runs 
down the finger. The phlebotomist grabs the child’s fin-
ger and tries to fill the collection device with the blood 
as it runs down the finger. The child continues to try 
to wriggle the finger free. The phlebotomist finally fills 
the container to the minimum level. When the speci-
men is tested, the platelet count is abnormally low. A 
slide is made and platelet clumping is observed. A new 
specimen is requested. Hemolysis is later observed in 
the specimen.

Questions

1. How might the circumstances of collection 
have contributed to the platelet clumping in the 
specimen?

2. What most likely caused the hemolysis?

3. What factors may have contributed to the specimen 
collection difficulties?

Case Studies
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Case Studies help you see 
exactly how the concept 
you’re learning might present 
itself in the real world. You’ll 
start to think like you’re 
already in practice so you’re 
fully ready for the workforce 
when you graduate.

 Chapter 10 Capillary Puncture Equipment, Principles and Procedures 315

Step 19: Discard Used Materials,  
Thank the Patient, Remove Gloves,  
and Sanitize the Hands
Equipment packaging and bandage wrappers are nor-
mally discarded in the regular trash. Discard contami-
nated items, such as blood-soaked gauze, in a biohazard 
container. Follow facility protocol.

Be sure to thank the patient, parent, or guardian. 
It is courteous and professional. Remove gloves in an 
aseptic manner, and wash or decontaminate hands 
with hand sanitizer as an infection control precau-
tion before leaving the site or proceeding to the next 
patient.

Step 20: Transport the Specimen  
to the Lab Promptly
Prompt delivery to the lab protects specimen integrity 
and is typically achieved by personal delivery, trans-
portation via a pneumatic tube system, or a courier 
service.

Capillary Puncture Procedures
Most capillary punctures are fingersticks. Fingerstick pro-
cedure is illustrated in Procedure 10-1. Heel punctures 
are typically performed on infants under one year of age, 
though they are sometimes performed on toddlers using a 
lancet designed for use on toddlers. Heelstick procedure is 
illustrated in Procedure 10-2. There are additional special 
capillary procedures.

Step 17: Label and Prepare Specimens 
for Handling and Transport
Label specimens with the appropriate information (see 
Chapter 8) immediately after specimen collection. Include 
type and source of specimen according to facility policy. 
Label before leaving the patient’s side or dismissing an 
outpatient. Label in view of the patient, parent, or guard-
ian, and affix labels directly to microcollection contain-
ers. Microhematocrit tubes can be placed in a nonadditive 
tube or an appropriately sized aliquot tube for transport 
with identifying information written on the transport tube 
label, or transport according to laboratory protocol. Follow 
any special handling required, such as cooling in crushed 
ice (e.g., ammonia), transportation at body temperature 
(e.g., cold agglutinin), or light protection (e.g., bilirubin).

Step 18: Check the Site, and  
Apply a Bandage
Examine the site for 5 to 10 seconds to verify that bleed-
ing has stopped. If bleeding persists beyond five minutes, 
notify the patient’s physician or appropriate healthcare 
provider. If bleeding has stopped and the patient is an 
older child or adult, apply a bandage and advise the 
patient or parent/guardian to keep the bandage in place 
for at least 15 minutes.

CAUTION: Do not apply bandages to infants 
and children under two years of age because 

they pose a choking hazard. In addition, bandage adhe-
sive can stick to the paper-thin skin of newborns and 
tear it when the bandage is removed.

PURPOSE: To obtain a blood specimen for patient diagnosis or monitoring from a finger puncture
EQUIPMENT: Nonlatex gloves, warming device (optional), antiseptic prep pad, safety finger puncture  
lancet, microtubes or other appropriate collection devices, gauze pads, sharps container, permanent ink  
pen, bandage

Procedure 10-1 Fingerstick Procedure

Step Explanation/Rationale

 1–5. See Chapter 8 venipuncture steps 1 through 5. See Chapter 8 Procedure 8-2: steps 1 through 5.

 6. Position the patient. CLSI standards require the patient to be seated or reclining in 
an appropriate chair, or lying down.

The arm must be supported on a firm surface and the hand 
palm up.

Note: A young child may have to be held on the lap and 
restrained by a parent or guardian.

 7. Select the puncture site and warm the hand if needed. Selecting an appropriate site protects the patient from injury, 
allows collection of a quality specimen, and prevents spread-
ing previous infection.
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Strengthening Your Learning
Ever feel like you’re struggling to keep up in class? Make sure you’re taking 
advantage of all of the tools available to help you own your success!

Student Workbook for Phlebotomy Essentials provides new tools and resources 
to help you supplement your text and build on your learning. Activities include:

•	 Matching activities to help you learn the terms and concepts that 
professional phlebotomists need to know.

•	 Labeling exercises to help you recognize important equipment, tools, and 
procedures.

•	 Knowledge drills to reinforce core concepts and principles discussed in the 
text.

•	 Skills drills to help you make the transition from the classroom to clinical 
practice.

•	 Chapter and unit crossword puzzles that offer a fun way to reinforce and 
assess your knowledge.

•	 Chapter review questions to test your comprehension as you progress 
through the text and build your knowledge.

•	 Case studies that let you see how your newfound knowledge and skills can 
be put into practice.

Want to sit for certification? Do you know that, on average, certified 
phlebotomists earn more money than those who opt not to obtain certification? 
If you’re considering certification, then consider Phlebotomy Exam Review, 
which can help you prepare for several national exams.

Phlebotomy Essentials, Enhanced Seventh Edition 
includes additional resources for both instructors and 
students that are available on the book’s online site. 
Instructors can also request access to the instructor 
resources from their Jones & Bartlett Learning Account 
Representative. These resources include:

•	 Videos and animations that illustrate important 
procedures and concepts

•	 Study tools, like crossword puzzles and an audio 
glossary, that can help you check your learning

FPO

FPO
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•	 Personalized Quiz Builder: TestPrep 
uses data gathered from student 
performance to create personalized 
quizzes that focus on exactly what 
each student needs to understand! 
After each quiz, PrepU adapts to 
continue helping students progress on 
their next quiz!

•	 Personalized Reports: PrepU gives 
students feedback about their 
performance—broken down by topics 
so students know exactly where to 
focus their study efforts.

•	 Quick and Meaningful Remediation: 
PrepU offers an Answer Key for each 
completed quiz including rationales 
for each answer with specific textbook 
pages to help students quickly 
remediate.

Take a look at these solutions at  
thePoint.lww.com/McCall7e.

Get Your Customized Success Play
Ever had a study plan that was completely customized for you? Now you can have one by 
purchasing PrepU for Phlebotomy Essentials Exam Review. PrepU is an adaptive quizzing engine 
that is simple to use and extraordinary in what it can do to help you learn!
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