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Introduction

Since the first day of your nursing program, you have accumulated stacks of
notes and materials that you were asked to learn. There is no way that you
can study all of those materials. For this reason, we have developed a
concise text that will help you organize your knowledge. This book will
help you to prepare for the NCLEX RN using tried-and-true techniques
used by the experts. This Introduction discusses the changes that have
occurred in the NCLEX exam. You will learn about the future of the exam
and how you can be a successful candidate. Whether you are taking the
exam for the first time or have taken the exam several times, this book is
designed for you.

The Exam Prep books help you to understand and appreciate the subject
material that you need to know to pass nursing school and the exam. This
book includes an in-depth discussion of all topics covered on the NCLEX.
We take you on a self-guided tour of all of the areas covered on the
NCLEX test plan and give you tips for passing. This book also contains
practical tips for your nursing practice. You will find a user-friendly “Fast
Facts” quick reference sheet containing lab values, normal fetal heart tones,
and much more. Study tips, exam prep tips, case studies, math review, and
test banks will help you practice those difficult pharmacology questions and
help you manage the questions and alternative items that you will
encounter on the exam. This book also includes chapters on the cultural
aspects of nursing care and legalities. Each chapter concludes with a series
of practice questions to help reinforce your understanding of the topics
within the chapter and to help you prepare for the exam.

The nurse is a valued member of the healthcare team. The National
Council of State Boards of Nursing (NCSBN) is responsible for allocating
the number and type of questions that the nurse must take as well as the
percentage of questions in each category. The differences between the test
questions for a PN and RN are often subtle. Some examples of these differ-
ences are

» Client care responsibility: Because the RN is ultimately responsible
for the coordination and management of client care as well as delega-
tion of duties, RN candidates will get more questions on these topics
whereas PN candidates will be tested on their knowledge and applica-
tion of how to care for clients.

» Intravenous therapy and medication: The RN is responsible for
initiating IVs and giving medication, but the PN is expected to be able
to monitor IV lines and medication and know how to recognize prob-
lems and the steps to take to correct them.
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>

>

Blood administration: The RN is primarily responsible for initiating a blood
transfusion, but the PN is expected to know the signs of a transfusion reaction and
the action to be taken if such a reaction occurs.

Central line care: The RN is primarily responsible for central line care, but the
PN is expected to know how to care for the central line site and be aware of signs
of an air emboli.

Each chapter in the Exam Prep is extremely useful to the nurse seeking licensure as a

practical nurse or registered nurse.

Organization

This book is organized by body systems. This method uses a format that most students
find helpful for learning material quickly and easily.

>

Each chapter begins with an outline of topics—this is a list of subtopics covered in
the chapter.

Each chapter has helpful notes, tips, and cautions that will help you study for the
exam.

Each chapter includes an in-depth discussion of the topics in that unit.
Each chapter includes pharmacological agents used in the care of the client.
Each chapter includes diagnostic studies used to determine client needs.

Each chapter ends with a case study. This allows the student to use critical-
thinking skills in the treatment of the client.

Instructional Features

This book provides multiple ways to learn and reinforce the exam material. Following

are some of the helpful methods:

>

Study strategies: Study strategies are discussed in a chapter called “Study and
Exam Preparation Tips.”

Key terms: A list of key terms that the student must know appears as a glossary.

Notes, tips, and cautions: Notes, tips, and cautions contain various kinds of
useful or practical information such as tips on nursing practice.

Apply Your Knowledge: Questions covering the material in that particular
chapter are included at the end of each chapter. There are three test banks of 166
items and an additional test bank of management and pharmacology questions. You
will also find a CD of test questions to help you practice the NCLEX format.
These help you to determine what you need to study further and what you already
know.
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» Suggested Readings and Resources: At the end of each chapter, this section
directs you to additional resources for study. This book is also designed to be a
tool used by nursing students and nurses in practice.

Extensive Practice Test Options

This book provides you with many opportunities to assess your knowledge and practice
for the exam. The test options are as follows:

» Exam questions: Each chapter ends with a series of questions relevant to the
chapter material.

» Case studies: Each chapter includes a case study in which you can practice
applying all the information to a real-life scenario.

» Practice exams: This book includes three complete practice exams that reflect the
type of questions you will see on the NCLEX exam. Use them to practice and to
help you determine your strengths and weaknesses so that you can return to your
weakest areas for further study.

» CD exam: The exam engine included on the CD includes questions from the
book as well as additional questions for your review. Be sure to use the study mode
first and then try the exam mode. The CD allows you to repeat the exam as often
as you need, so don’t hesitate to try again and again if you need to.

Final Review

The final review section of the book provides you with two valuable tools for preparing
for the exam:

» Fast Facts: This is a condensed version of the information contained in the book
and is an extremely useful tool for last-minute review.

» Exam questions: Three complete practice exams are included in this book plus
more on the CD-ROM. All questions are written in the style and format used on
the actual exam. Use these exams to prepare for the real exam until you are
comfortable with your level of knowledge.

Other Valuable Tools

"This book also includes several other valuable tools for preparing for the NCLEX exam:

» Appendix A, “Things You Forgot,” contains a list of information commonly used
by nurses.

» Appendix B, “Need to Know More?” includes a list of websites and organizations
that are helpful resources for the nurse in practice.
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» Appendix C, “Calculations,” provides you with a quick-and-easy guide to medica-
tion administration.

» Appendix D, “Most-Prescribed Medications in the United States,” is a list of
commonly prescribed drugs with the generic and brand names and common
nursing implications for use.

» Appendix E, “Alphabetical Listing of Nursing Boards in the United States and
Protectorates,” is a useful list for nurses.

» An index provides a complete source of the location of specific information.

Abhout the NCLEX Exam

The Computer Adaptive Test (CAT) provides a means for individualized testing of each
candidate seeking licensure as a professional nurse. Selecting from a large test bank, the
computer chooses questions based on the candidate’s ability and competence as demon-
strated on the prior question.

For the RN exam, the minimum number of questions is 75 with a maximum of 265.
The average candidate’s exam comprises 160 items. You must answer the question that
appears on the screen before another question is given, and you cannot skip questions or
return to a previous question. It is imperative that you read each question carefully
before you select a response. We suggest that you cover the answers with your nondom-
inant hand and read the stem before looking at the answers. RN candidates are allowed
six hours to take the exam.

The NCLEX consists of questions from the cognitive levels of knowledge, comprehen-
sion, application, and analysis. The majority of questions are written at the application
and analysis levels. Questions incorporate the five stages of the nursing process:

» Assessment

» Analysis

v

Planning
» Implementation

» Evaluation

There are also questions from the four categories of client needs (noted in bold in Table
I.1). Client needs are divided into subcategories (noted in italics in Table I.1) that define
the content within each of the four major categories tested on the NCLEX. Table 1.1
outlines the categories and subcategories of client needs.
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TABLE I.1 NCLEX RN Exam Categories and Subcategories

Client Needs Percentage of Items from Each Category/Subcategory

Safe, Effective Care Environment

Management of Care 16%—-22%
Safety and Infection Control 8%—14%
Health Promotion and Maintenance 6%—-12%
Psychosocial Integrity 6%—12%
Physiological Integrity

Basic Care and Comfort 6%—12%
Pharmacological and Parenteral Therapies 13%-19%
Reduction of Risk Potential 10%-16%
Physiological Adaptation 11%-17%

The percentage of questions allotted to each category is determined by the National
Council and depends on the results of a survey the council sends out every three years
to new graduates. Based on the activity statements, the percentages change accordingly.
It is safe to say that as the patient population changes, these categories will also change.
"This book reflects those changes particularly as they relate to the need for nurses in
management roles, cultural diversity, and client criticality.

Computerized adaptive testing offers the candidate several advantages over the former
paper-and-pencil exam. The test questions are stored in a large test bank and classified
by test plan areas and level of difficulty. Depending on the answer given by the candi-
date, the computer presents another question that is either more difficult or less diffi-
cult. This allows the computer to determine the candidate’s knowledge of the subject
matter more precisely.

The pass/fail decision is not based on how many questions the candidate answers
correctly, but on the difficulty of the questions answered correctly. Even though candi-
dates might answer different questions and different numbers of questions, the test plan
remains the same. All NCLEX examinations conform to this test plan. Each time you
answer a question correctly, the next question gets harder until you miss a question;
then an easier question is given until you answer correctly. This way the computer
concludes whether a candidate has met the passing standard. If you are clearly above the
passing standard at the minimum number of questions, the computer stops asking ques-
tions. If you are clearly below the passing standard, the computer stops asking questions.
If your ability estimate is close to the passing standard, the computer continues to ask
questions until either the maximum number of questions is asked or time expires.
Should time expire, the last 60 questions are reviewed. To pass, the candidate must
remain above the passing standard on the last 60 items.

The CAT exam offers another advantage. The candidate can schedule the exam at a
time that is convenient and usually receives test results in 7days or sooner. The candi-
date can retake the exam after 45 days in most states. We suggest that you review this
text and others, and, if needed, take a review seminar prior to taking the NCLEX. Allow
at least one week to study and prepare for the exam. Remember: You want to take the
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exam only one time. You should visit the National Council’s website at www.ncsbn.org
for information regarding how to schedule your test. We suggest that you read the
application process thoroughly to learn how you can register to take the exam.

Advice for Preparing for the Exam

Judicious use of this book, either alone or with a review seminar such as the one
provided by Rinehart and Associates, will help you achieve your goal of becoming
licensed to practice nursing. We suggest that you find a location where you can concen-
trate on the material each day. A minimum of two hours per day for at least two weeks is
suggested. This book provides you with tips, notes, and sample questions. These ques-
tions will acquaint you with the types of questions you will see during the exam. The
mock exam is formulated with those difficult management and delegation questions that
you can score to determine your readiness to test. Pay particular attention to the notes,
tips, and warnings throughout the book as well as the “Fast Facts” chapter. Using these
elements will help you gain knowledge and reduce your stress as you prepare to take the
test.

Advice for Test Day

From our years of experience in nursing and teaching, we have this advice for you:

» Remember to know where you are going: Be sure that you know the exact loca-
tion of the exam. It is easy to get caught in traffic, and if you are late, you forfeit
the exam time and your money. You will have to reschedule your exam and pay
again.

» Have your authorization number and forms of ID with you: If you forget to
take your identification, you will have to reschedule and will forfeit your testing
time. Remember you will be photographed and fingerprinted prior to entering the
testing site, so do not let this upset you.

» Eat a high-protein meal prior to the exam: You want good food for thought
prior to taking the exam. Studies have shown that a meal high in vitamins such as
B9 help us think more clearly during stressful times.

» Take your time during the test: Remember, you do not have to complete all the
questions.

» If you need to take a break, get up and walk around: The clock will continue
to tick, so don’t take too much time.

» Dress in layers: The testing site might be cold or warm.


www.ncsbn.org
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Hints for Using This Book

Each Exam Prep book follows a regular structure, along with cues about important or
useful information. Here’s the structure of a typical chapter:

» Outline of topics: Lists the topic headings within the chapter.

» Headings and subheadings: These are the main chapter topics and ancillary
subtopics, designating the core content for study within the chapter.

» Case studies: This allows the student to use critical thinking skills in a specific
client situation. The answers and complete explanations for the case study are
included.

» Key Concepts: This section of the chapter includes the following three compo-
nents for you to review and study to ensure your understanding of the chapter
topics:

» Key Terms: A list of the key terms from the chapter that you should be
able to define.

» Diagnostics: When appropriate, this section lists diagnostics used in the
care of the client with a condition covered within the chapter.

» Pharmacological agents used in the care of the client with disorders
found in the chapter: This information is found in a table form and
includes the generic name and brand name of the drug by category, the
action of the drug, the potential side effects, and the nursing implications
and care of the client taking that category of drugs.

» Apply Your Knowledge: Exam questions about the chapter content with answers
and explanations are included in each chapter.

» Suggested Reading and Resources: Each chapter concludes with a supplemen-
tary resource list (including books, websites, and journals) relevant to the chapter
content.

We suggest that you study from the front of the book and proceed in a logical sequence.
When you have completed the case study and questions at the end of each chapter, you
might feel the need to research using the resource list.

Contact the Author

We are interested in your study and success, and want you to pass on the first attempt. If
after reviewing with this text, you would like to contact us, you can do so at Rinehart
and Associates, PO Box 124, Booneville, MS 38829 or visit our website at www.nclexre-
view.net. You can contact us by phone at (662) 728-4622.

Remember, knowing the material is important, but being able to apply that knowledge is
a must. When you understand the material, passing the NCLEX exam will be easy.

Good luck!


www.nclexreview.net
www.nclexreview.net
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Study and Exam Preparation
Tips

There are many ways to approach studying for the NCLEX exam. The
following tips have been found useful in helping the candidate study more
quickly and retain more information.

Study Tips

Although individuals vary in the ways they learn, some basic principles
apply to everyone. Adopt a study strategy that takes advantage of these
principles:

» Learn the detailed information first.
» After you master the small details, look at the big picture.
» Devote at least one to two hours per day to studying the information.

» Don'’t try to pull out all your notes from nursing school. Focus on this
book and the suggested resources.

» Learn from your mistakes. If you miss a question, look at the answer
explanation carefully and look up information you don’t understand.

» Talk out loud if you like. Others might think you’re odd, but hearing
the material spoken could help you to concentrate and remember.

» Study with a friend. If your study group focuses on success, it will help
you to concentrate. But if they do not, don’t waste your time with an
ineffective group.

» Attend a live review like that offered by Rinehart and Associates.
Participating in a live review where the instructors are dedicated to
helping you succeed is immeasurable in value.

» When you feel ready to take the test, schedule a time. Don’t put off
taking the test too long because you might start to forget what you
have learned.

As you can see by looking at the outline of this book, we organized the
material in a logical sequence. Follow the outline and focus on learning the
details as well as the big picture. Memorizing is not fun, but it is necessary
when dealing with things such as laboratory values, conversion factors, and
nutrition. First look at the details and then master the major concepts.
Understanding “why” helps you to remember, so be sure you master the
concept before you move on to the next topic.

Research has shown that attempting to assimilate both overall and detailed
types of information at the same time can interfere with the overall learning
process. For best performance on the exam, separate your study time into
learning the details and then the big picture.
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Exam Prep Tips

After learning the materials, you might want to use a number of testing tips:
» Read the questions carefully.
» Look for keywords.
» Watch for specific details.
» Eliminate options that are clearly wrong or incorrect.
» Look for similar options.
» Look for opposite answers.

» Use common sense.

These strategies provide you with additional skills, but do not consider them a substitute
for good study habits or adequate knowledge of the content. Most questions that appear
as test items above the pass point require the candidate to pull together information
from a variety of sources. If you have thorough knowledge of the content, use good
testing skills, and can apply your knowledge, you will pass the exam. Remember that
testing skills, like any other skill, improve with practice.

Before discussing each strategy for successful test-taking, you should be familiar with
the following terms:

» Test item: This is the entire question.

» Stems: Within a test item, these are the portions that ask a question or propose a
problem.

» Options: These are the potential answers.

» Alternative item: These are the items that require the candidate to use a diagram,

list in order of priority, check all that apply, calculate math or intake and output, or
fill in blanks.

The candidate might be asked to read a graph or to put on earphones and listen to heart
or breath sounds. He might also be asked to view a video and make an interpretation of
the information given. You will want to practice listening to rales, rhonchi, and
wheezing to review for the audio portion of the exam.

Read the Question Carefully

Reading ability and careful reading of exam questions often affect exam scores. Before
selecting an answer, ask the following questions:

1. What is the question asking?

2. Does the question include keywords?
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3. Is there relevant information in the stem?
4. How would I ask this question (in my own words)?

5. How would I answer this question (in my own words)?

After answering these questions, see whether there is an option similar to your answer.
Is this option the best or most complete answer to the question?

Look for Keywords

Keywords in the stem should alert you to use care in choosing an answer. Avoid
selecting answers that include keywords such as always, never, all, every, only, must, no,
except, and mone. Answers that contain these keywords are seldom correct because they
limit and qualify potentially correct answers.

Watch for Specific Details

Careful reading of details in the stem can provide important clues to the correct option.
For example, if the item seeks information on a short-term goal, look for something
accomplishable within the hospital stay; if the item seeks information on a long-term
goal, look for something accomplishable in the home or community.

Eliminate Options That Are Clearly Wrong or
Incorrect

By systematically eliminating distracters that are clearly incorrect, you increase the
probability of selecting the correct option. With the elimination of each distracter, you
increase the probability of selecting the correct option by 25%.

Look for Similar Options

If a test item contains two or more options that could feasibly be correct or are similar
in meaning, look for an umbrella term or phrase that encompasses the other correct
options. The following list gives you hints about how to read the question and its
options to identify the correct answer accurately:

» Look at the parts of the options: If an answer contains two or more parts, you
can reduce the number of possible correct answers by identifying one part as
incorrect.

» Identify specific determiners: Look for the same or similar words in the stem
and in the options. The word in the stem that clues you to a similar word in the
option or that limits potential options is a specific determiner. The option with a
specific determiner is often the correct answer.
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Identify words in the option that are closely associated with, but not iden-
tical to, words in the stem: The option that contains words closely associated
with words appearing in the stem is often the correct answer.

Be alert for grammatical inconsistencies: The correct option must be consistent
with the form of the question. If the item demands a response in the singular, an
option in the plural would be incorrect, so look for an option in the singular.

Use relevant information from an earlier question: Test writers often provide
information that you can use in subsequent questions. For example, the test might
ask several questions on the topic of diabetes mellitus. Write information that you
remember about this topic on the paper or slate provided in the testing area. That
information can help you later in the test when you encounter a similar question.

Look for the answer that differs from the other options: This testing strategy
is called odd answer out. An example of this type of question follows:

The nurse is attempting to evaluate the client’s knowledge of diabetes. Which
statement made by the client indicates a need for further teaching?

A. The client states that he will check his blood glucose levels before meals.
B. The client selects a 10-ounce steak from his menu.

C. The client demonstrates how he will give himself insulin.

D. The client verbalizes understanding of ways to improve circulation.

Answer B is correct. Answers A, C, and D all indicate knowledge of diabetes.
Answer B indicates that the client lacks understanding because the portion size for
steak is 3 ounces.

Look for Opposite Answers

When you see opposites, one of these options is usually correct. Here is an example of
this testing strategy:

A client with hemophilia is admitted with bleeding. Which action by the nurse indicates
an understanding of hemophilia?

A. The nurse applies heat to the joints.
B. The nurse applies ice to the joints.
C. The nurse offers to perform passive range of motion.
D. The nurse elevates the extremity.
Answer B is correct. Hemophilia is a genetically obtained disorder in which there is an

absence of clotting factor. Applying heat vasodilates and causes increased bleeding. This
answer is the opposite of the correct choice, which is answer B. Answer C is incorrect
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because range of motion should not be performed during bleeding episodes; doing so
potentiates further bleeding. Perform range of motion after controlling the bleeding. In
answer D, elevating the extremity is good, but it will not stop active bleeding.

Remember that when dealing with the legality questions on the NCLEX exam, the nurse should assign the
most critical client to the registered nurse and the most stable to the nursing assistant. If skilled nursing
care is required, assign the stable client to the licensed practical nurse and self-assign the most critical
client. In this situation, the term self-assign indicates the client that you would take care of yourself.

Finally, follow common sense practice when studying. Study when you are alert, reduce
or eliminate distractions, take breaks when you are tired, and focus on the goal.
Remember, you want to take the NCLEX exam only one time.
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CHAPTER ONE

Pharmacology

For a number of years, I have searched for a way to help students under-
stand and apply knowledge of pharmacology to nursing practice. The grad-
uate nurse is frequently responsible for instructing the client and the client’s
family regarding the safe administration of medications. The study of phar-
macology is constantly changing as new drugs are constantly being
approved for public use by the Food and Drug Administration (FDA). The
recent test plan approved by the National Council Licensure Exam devotes
13%-19% of the Physiological Integrity section to pharmacology. This
chapter contains useful information to help you look at the classification
and generic name of drugs. If you can remember the drug classification,
frequently you can understand why the drug was ordered.

Three Areas of Pharmacology

It is important to note that the study of pharmacology includes three areas:

» Pharmacokinetics: This is the study of how drugs are absorbed,
distributed, metabolized, and excreted by the body. Elderly clients and
clients with renal or liver disease frequently have difficulty metabo-
lizing and excreting medications. These clients can develop drug toxi-
city more easily than those with no renal or liver impairment.

» Pharmacodynamics: This is the study of how drugs are used by the
body. For example, pharmacodynamics of oral hypoglycemics explain
how the blood glucose is reduced by stimulating the pancreatic beta
cells to produce more insulin, by also making insulin receptor sites
more sensitive to insulin, and by increasing the number of insulin
receptor cells. These drugs are effective only if the client’s pancreas is
producing some insulin.

» Pharmacotherapeutics: This is the study of how the client responds
to the drug. A client might experience side effects such as gastroin-
testinal symptoms to a number of medications, including antibiotics.
Side effects might cause discomfort but are usually not severe enough
to warrant discontinuation of the medication. Demerol (meperidine
HCI) is a narcotic analgesic that can cause nausea and vomiting. To
prevent these side effects, the physician frequently orders an
antiemetic called Phenergan (promethazine) to be given with
Demerol. These drugs have a synergistic effect that provides pain
relief while preventing the discomfort of side effects.
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Adverse effects of medications result in symptoms so severe that it is necessary to reduce
the dosage or discontinue the medication completely. Antituberculars and anticonvul-
sants are two categories of medications that can have adverse effects on the liver. The
nurse should carefully assess the client’s liver function studies as well as assess for signs
of jaundice that indicate drug-related hepatitis, in which case the medication will be
discontinued.

How Nurses Work with Pharmacology

Nourses are expected to utilize their knowledge of pharmacology to:
» Recognize common uses, side effects, and adverse effects of the client’s medication
» Challenge medication errors

» Meet the client’s learning needs

Generally, the medication the nurse is expected to administer depends on the area of
practice and the assigned client. The following medication classifications are commonly
prescribed for adult clients within a medical/surgical setting:

» Anti-infectives: Used for the treatment of infections. Common side effects
include GI upset.

» Antihypertensives: Lower blood pressure and increase blood flow to the
myocardium. Common side effects include orthostatic hypotension. Other side
effects are specific to types of antihypertensive prescribed.

» Antidiarrheals: Decrease gastric motility and reduce water content in the intes-
tinal tract. Side effects include bloating and gas.

» Diuretics: Decrease water and sodium absorption from the loop of Henle (loop
diuretics) or inhibit antidiuretic hormone (potassium-sparing diuretics). Side
effects of non—potassium-sparing diuretics include hypokalemia.

» Antacids: Reduce hydrochloric acid in the stomach. A common side effect of
calcium- and aluminum-based antacids is constipation. Magnesium-based antacids
frequently cause diarrhea.

» Antipyretics: Reduce fever.

» Antihistamines: Block the release of histamine in allergic reactions. Common side
effects of antihistamines are dry mouth, drowsiness, and sedation.

» Bronchodilators: Dilate large air passages and are commonly prescribed for
clients with asthma and chronic obstructive lung disease. A common side effect of
these is tachycardia.

» Laxatives: Promote the passage of stool. Types of laxatives include stool softeners,
cathartics, fiber, lubricants, and stimulants.
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Anticoagulants: Prevent clot formation by decreasing vitamin K levels and
blocking the clotting chain or by preventing platelet aggregation.

Antianemics: Increase factors necessary for red blood cell production. Examples
of antianemics include B12, iron, and Epogen (erythropoetin).

Narcotics/analgesics: Relieve moderate to severe pain. Medications in this cate-
gory include opioids (morphine and codeine), synthetic opioids (meperidine), and
NSAIDs (ketorolac).

Anticonvulsants: Used for the management of seizure disorder and the treatment
of bipolar disorder. Medications used as anticonvulsants include phenobarbital,
phenytoin (Dilantin), and lorazepam (Ativan).

Anticholinergics: Cause the mucous membranes to become dry; therefore, oral
secretions are decreased. Anticholinergics such as atropine are often administered
preoperatively.

Mydriatics: Dilate the pupils. Mydriatics are used in the treatment of clients with
cataracts.

Miotics: Constrict the pupil. Miotics such as pilocarpine HCI are used in the
treatment of clients with glaucoma.

Time-released Drugs

The following abbreviations indicate to the nurse that the drug is time-released. These

preparations should not be crushed or opened:

4

>

v

Dur = Duration

SR = Sustained release

CR = Continuous release
SA = Sustained action
Contin = Continuous action

LA = Long acting

Enteric-coated tablets and caplets are those coated with a thick shell that prevents the

medication from being absorbed in the upper GI tract, allowing the medication to be

absorbed more slowly. Spansules are capsules containing time-released beads that are

released slowly. The nurse should not alter the preparation of these types of medica-

tions. The physician should be notified to obtain an alternative preparation if the client

is unable to swallow a time-released preparation.



18

Chapter 1: Pharmacology

Administering Medications

When preparing to administer medications, the nurse must identify the client by
reviewing the physician’s order. She must also administer the medication by the right
route. Many medications are supplied in various preparations. The physician orders the
method of administration. The choice of medication administration is dependent on
several factors, including the desired blood level, the client’s ability to swallow, and the
disease or disorder being treated.

The Seven Rights of Administering Medication

The nurse is expected to use the seven rights when administering medications to the
client. These include five rights of drug administration, plus two from the Patient’s Bill
of Rights.

The Patient’s Bill of Rights was enacted to protect the client’s well-being, both mentally
and physically. The client has the right to refuse treatment, which can include medica-
tions. The nurse must document any treatment provided to the client. Documentation
of care given must be made promptly to prevent forgetting any details and to ensure
that another nurse does not duplicate medication administration.

The seven rights of medication administration are

» Right client: Identification of the client must be done by asking the client to state
his name and checking the identification band.

» Right route: The physician orders the prescribed route of administration.

» Right drug: Checking both the generic and trade names with the physician’s order
ensures that the right drug is administered. If the client’s diagnosis does not match
the drug category, the nurse should further investigate the ordered medication.

» Right amount: The nurse is expected to know common dosages for both adults
and children.

» Right time: The nurse can administer the medication either 30 minutes before the
assigned time or 30 minutes after.

» Right documentation (from the Patient’s Bill of Rights and legality issues in
nursing): This right is different from the others in that it must be done to prevent
duplicating drug administration.

» Right to refuse treatment (from the Patient’s Bill of Rights): The client has
the right to refuse medication or treatment.
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Understanding and Identifying the Various
Drugs

It is important to know that drugs generally have several names. The following list
explains these different names for you:

» Chemical name: This is often a number or letter designation that tells you the
chemical makeup of the drug. This name is of little value to the nurse in practice.

» Generic name: This is the name given by the company that developed the drug,
and it remains the same even after the patent is released and other companies are
allowed to market the medication.

» Trade name: This is the name given to the drug by the originating company.
After the drug has been released to the market for approximately four years, a
trade-named medication can be released by an alternative company. The trade
name will be different, while the generic name will remain the same

It is much safer for the nurse to remember the generic name rather than the trade name
because the trade name will probably change.

EXAM ALERT

On the NCLEX exam, hoth the generic and trade names of medications might be included for clarifica-

tion. The generic name will be given.

Approximately 80% of the time generic drugs in the same category have common sylla-
bles. If you can identify the commonality within the generic names, you can more easily
learn the needed information for the NCLEX. The sections that follow look at some
commonly given categories of drugs and help you to recognize the commonalities in the
names. As you will see, each drug has a common part in its name, which will help you to
quickly identify a particular drug by the common part of the name for that drug cate-

gory.

Angiotensin-Converting Enzyme Inhibitors

"This category of drugs is utilized to treat both primary and secondary hypertension.
These drugs work by inhibiting conversion of angiotensin I to angiotensin II. Notice
that all the generic names include the syllable pril. When you see these letters, you will
know that they are angiotensin-converting enzyme (ACE) inhibitors. Table 1.1 high-
lights these in more depth.
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TABLE 1.1 Angiotensin-Converting Enzyme Inhibitors

Action/Use Drug Name*

Antihypertensives Benazepril (Lotensin)
Lisinopril (Zestril)
Captopril (Capoten)
Enalapril (Vasotec)
Fosinopril (Monopril)
Moexipril (Univas)
Quinapril (Acupril)
Ramipril (Altace)

*The generic name is listed first with the trade name in parentheses.

When working with angiotensin-converting enzyme inhibitors, it is important to know
the potential side effects. The following list details the possible side effects/adverse reac-
tions with this drug category:

» Hypotension

» Hacking cough
» Nausea/vomiting
» Rashes

» Angioedema

The following items are nursing considerations to know when working with ACE
inhibitors:

» Monitor the vital signs frequently.
» Monitor the white blood cell count.
» Monitor the potassium and creatinine levels.

» Monitor the electrolyte levels.

Beta Adrenergic Blockers

Beta adrenergic blockers are drugs that help lower blood pressure, pulse rate, and
cardiac output. They are also used to treat migraine headaches and other vascular
headaches. Certain preparations of the beta blockers are used to treat glaucoma and
prevent myocardial infarctions. These drugs act by blocking the sympathetic vasomotor
response.

Notice the syllable olo/. When you see these letters, you will know that these drugs are
beta blockers. Table 1.2 highlights these beta blockers in more detail.
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TABLE 1.2 Beta Adrenergic Blockers

Action/Use Drug Name*

Act by blocking sympathetic vasomotor response Acebutolol (Monitan, Rhotral, Sectral)
Atenolol (Tenormin, Apo-Atenol, Nova-Atenol)
Carvedilol (Coreg)
Esmolol (Brevibloc)
Propanolol (Inderal)
Toprol-XL (Metoprolol)

*The generic name is listed first with the trade name in parentheses.

The potential side effects/adverse reactions of beta adrenergic blockers are listed here:
» Orthostatic hypotension
» Bradycardia
» Nausea/vomiting
» Diarrhea

» May mask hypoglycemic symptoms

The following list gives you some nursing interventions for working with clients using
beta adrenergic blockers:

» Monitor the client’s blood pressure, heart rate, and rhythm.

» Monitor the client for signs of edema. The nurse should assess lung sounds for
rales and rhonchi.

» Monitor the client for changes in lab values (protein, BUN, creatinine) that indi-
cate nephrotic syndrome.

» Teach the client to:
» Rise slowly
» Report bradycardia, dizziness, confusion, depression, or fever

» Taper off the medication

Anti-Infectives (Aminoglycosides)

Anti-infective drugs include bactericidals and bacteriostatics. They interfere with the
protein synthesis of the bacteria, causing the bacteria to die. They are active against
most aerobic gram-negative bacteria and against some gram-positive organisms.

Notice that these end in ¢z, and many of them end in mzycin. So, when you see either of
these syllables, you know these are anti-infectives. Table 1.3 explains the various anti-
infectives.
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TABLE 1.3 Anti-Infective Drugs

Action/Use Drug Name*

Interfere with the protein synthesis of the bacteria, Gentamicin (Garamycin, Alcomicin, Genoptic)
causing the bacteria to die

Kanamycin (Kantrex)
Neomycin (Mycifradin)
Streptomycin (Streptomycin)
Tobramycin (Tobrex, Nebcin)
Amikacin (Amikin)

*The generic name is listed first with the trade name in parentheses.

The following list highlights some possible side effects/adverse reactions from the use of
anti-infectives (aminoglycosides):

» Ototoxicity
» Nephrotoxicity

Seizures

v

v

Blood dyscrasias
» Hypotension

» Rash

The following are nursing interventions you need to be aware of when working with
clients using anti-infectives (aminoglycosides):

» Obtain a history of allergies.

» Monitor intake and output.

» Monitor vital signs during intravenous infusion.

» Maintain a patent IV site.

» Monitor for therapeutic levels.

» Monitor for signs of nephrotoxicity.

» Monitor for signs of ototoxicity.

» Teach the client to report any changes in urinary elimination.

» Monitor peak and trough levels.

TIP

Tests on peak and trough levels are done to obtain a blood level and determine the dosage needed for the
client. They should be done 30-60 minutes after the third or fourth IV dose or 60 minutes after the third or
fourth IM dose. Trough levels should be drawn 5 minutes before the next dose if possible. The client
should be taught to report any change in renal function or in hearing because this category can be toxic to
the kidneys and the auditory nerve.
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These drugs are frequently used to treat super-infections such as methicillin-resistant staphylococcus
aureus (MRSA). Clients with MRSA can exhibit the following symptoms: fever, malaise, redness, pain,
swelling, perineal itching, diarrhea, stomatitis, and cough.

Benzodiazepines (Anticonvulsants/Antianxiety)

These drugs are used for their antianxiety or anticonvulsant effects.

Notice that all these contain the syllable pamz, pate, or lam. Table 1.4 gives you a break-
down of these drug types.

TIP

Not all the benzodiazepines contain pasz; some of them contain pate and /am, as in aprazolam (Xanax).
However, they all contain azo or aze.

TABLE 1.4 Benzodiazepines (Anticonvulsants/Sedative/Antianxiety) Drugs

Action/Use Drug Name*

Sedative-hypnotic; also used as anticonvulsants;  Clonazepam (Klonopin)
have antianxiety effects

Diazepam (Valium)
Chlordiazepoxide (Librium)
Lorazepam (Ativan)
Flurazepam (Dalmane)

*The generic name is listed first with the trade name in parentheses.

The following list gives you some possible side effects and adverse reactions from the
use of this classification of drugs:

» Drowsiness

» Lethargy

» Ataxia

» Depression

» Restlessness

» Slurred speech
» Bradycardia

» Hypotension
» Diplopia

» Nystagmus

» Nausea/vomiting
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» Constipation

» Incontinence

» Urinary retention

» Respiratory depression
» Rash

» Urticaria

The following are some nursing interventions to know when working with the client
taking benzodiazepines:

» Monitor respirations.
» Monitor liver function.
» Monitor kidney function.

» Monitor bone marrow function.

v

Monitor for signs of chemical abuse.

Phenothiazines (Antipsychotic/Antiemetic)

These drugs are used as antiemetics or neuroleptics. These drugs are also used to treat
psychosis in those clients with schizophrenia. Some phenothiazines, such as Phenergan
(promethazine) and Compazine (prochlorperzine), are used to treat nausea and

vomiting.

Because they are irritating to the tissue, Z-track method should be used when administering phenoth-
iazines by intramuscular injection. If the client is allergic to one of the phenothiazines, she probably is
allergic to all of them. If the client experiences an allergic reaction or extrapyramidal effects, a more severe
reaction, she should be given Benadryl (diphenhydramine hydrochloride) or Congentin (benztropine mesy-
late).

Notice that all these contain the syllable zine (see Table 1.5).

TABLE 1.5 Phenothiazines (Antipsychotic/Antiemetic) Drugs

Used as antiemetics or major tranquilizers Chlopromazine (Thorazine)
Prochlorperazine (Compazine)
Trifluoperazine (Stelazine)
Promethazine (Phenergan)
Hydroxyzine (Vistaril)
Fluphenazine (Prolixin)

*The generic name is listed first with the trade name in parentheses.
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The following list gives you some possible side effects and adverse reactions from the
use of phenothiazines:

» Extrapyramidal effects
» Drowsiness

» Sedation

» Orthostatic hypotension
» Dry mouth

» Agranulocytosis

» Photosensitivity

» Neuroleptic malignant syndrome

The following are some nursing interventions to know when working with a client
taking phenothiazines:

» Protect the medication from light.

» Do not mix the liquid forms of Prolixin (Fluphenazine HCL) with any beverage
containing caffeine, tannates, or pectin due to physical incompatibility.

» Monitor liver enzymes.
» Monitor renal function.

» Protect the client from overexposure to the sun.

Glucocorticoids

These drugs are used in the treatment of conditions requiring suppression of the
immune system or to decrease inflammatory response. They are also used in Addison’s
disease, chronic obstructive pulmonary disease (COPD), and immune disorders. These
drugs have anti-inflammatory, anti-allergenic, and anti-stress effects. They are used for
replacement therapy for adrenal insufficiency (Addison’s disease); as immunosuppressive
drugs in post-transplant clients; and to reduce cerebral edema associated with head
trauma, neurosurgery, and brain tumors.

Notice that all these contain sone or cort (see Table 1.6).
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TABLE 1.6 Glucocorticoid Drugs

Action/Use Drug Name*

Used to decrease the inflammatory Prednisolone (Delta-Cortef, Prednisol, Prednisolone)
response to allergies and inflammatory

diseases or to decrease the possibility

of organ transplant rejection

Prednisone (Apo-Prednisone, Deltasone, Meticorten, Orasone,
Panasol-S)

Betamethasone (Celestone, Selestoject, Betnesol)

Dexamethasone (Decadron, Deronil, Dexon, Mymethasone, Dalalone)
Cortisone (Cortone)

Hydrocortisone (Cortef, Hydrocortone Phosphate, Cortifoam)

Methylprednisolone (Solu-cortef, Depo-Medrol, Depopred, Medrol,
Rep-Pred)

Triamcinolone (Amcort, Aristocort, Atolone, Kenalog, Triamolone)

*The generic name is listed first with the trade name in parentheses.

The following list gives you some possible side effects and adverse reactions from the

use of this drug type:
» Acne
» Poor wound healing
» Leukocytosis
» Ecchymosis
» Bruising
» Petechiae
» Depression
» Flushing
» Sweating
» Mood changes (depression), insomnia, hypomania
» Hypertension
» Osteoporosis
» Diarrhea

» Hemorrhage

These drugs can cause Gushing’s syndrome. Signs of Cushing’s syndrome include moon faces, edema,
elevated blood glucose levels, purple straie, weight gain, buffalo hump, and hirsutism.
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The following are nursing interventions used when working with a client taking gluco-
corticoids:

» Monitor glucose levels.
» Weigh the client daily.
» Monitor blood pressure.

» Monitor for signs of infection.

Antivirals

These drugs are used for their antiviral properties. They inhibit viral growth by
inhibiting an enzyme within the virus. Herpetic lesions respond to these drugs. Clients
with acquired immune deficiency syndrome (AIDS) are often treated with this category
of drugs either alone or in combination with other antiviral drugs. These drugs are also
used to treat herpetic lesions (HSV-1, HSV-2), varicella infections (chickenpox), herpes
zoster (shingles), herpes simplex (fever blisters), encephalitis, cytomegalovirus (CMV),
and respiratory syncytial virus (RSV).

Notice that all these drug names contain vir. Table 1.7 lists some of these drug types.

TABLE 1.7 Antiviral Drugs

Action/Use Drug Name*

Used for their antiviral effects Acyclovir (Zovirax)
Ritonavir (Norvir)
Saquinovir (Invirase, Fortovase)
Indinavir (Crixivan)
Abacavir (Ziagen)
Cidofovir (Vistide)
Ganciclovir (Cytovene, Vitrasert)

*The generic name is listed first with the trade name in parentheses.

The following list gives some side effects and adverse effects that are usually associated
with this drug category:

» Nausea

» Vomiting
» Diarrhea
» Oliguria

» Proteinuria
» Vaginitis

» Central nervous side effects (these are less common):
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» Tremors
» Confusion
» Seizures

» Severe, sudden anemia

The following nursing interventions are used when working a client taking antivirals:
» Tell the client to report a rash because this can indicate an allergic reaction.
» Watch for signs of infection.
» Monitor the creatinine level frequently.

» Monitor liver profile.

v

Monitor bowel pattern before and during treatment.

Cholesterol-Lowering Agents

This drug type is used to help the client lower cholesterol and triglyceride levels and to
decrease the potential for cardiovascular disease. Notice that all these contain the
syllable vastatin. It should be noted that many advertisements call these “statin” drugs.
These drugs should not be confused with the statin drugs used for their antifungal
effects. These can include nystatin (trade name Mycostatin or Nilstat). Table 1.8 lists
some of the cholesterol-lowering agents.

TABLE 1.8 Cholesterol-Lowering Drugs

Used to lower cholesterol Atorvastatin (Lipitor)
Fluvastatin (Lescol)
Lovastatin (Mevacor)
Pravastatin (Pravachol)
Simvastatin (Zocar)
Rosuvastatin (Crestor)

*The generic name is listed first with the trade name in parentheses.

This category should not be taken with grapefruit juice and should be taken at night. The client should
have regular liver studies to determine the presence of liver disease.
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Here is a list of side effects and adverse reactions that could occur with the use of
cholesterol-lowering agents:

» Rash
» Alopecia

» Dyspepsia

v

Liver dysfunction
» Muscle weakness (myalgia)
» Headache

Rhabdomyolysis, a muscle-wasting syndrome, has been linked with the use of cholesterol-lowering
agents. The client should be instructed to report cola-colored urine and unexplained muscle soreness and
weakness to the physician because these can be signs of rhabdomyolysis.

The following nursing interventions are used when working with a client taking
cholesterol-lowering agents:

» Include a diet low in cholesterol and fat in therapy.
» Monitor cholesterol levels.

» Monitor liver profile.

» Monitor renal function.

» Monitor for muscle pain and weakness.

Angiotensin Receptor Blockers

These drugs block vasoconstrictor- and aldosterone-secreting angiotensin II. They are
used to treat primary or secondary hypertension and are an excellent choice for clients
who complain of the coughing associated with ACE inhibitors. Notice that all these
contain sartan. Table 1.9 lists some of these drugs.

TABLE 1.9 Angiotensin Receptor Blocker Drugs

Action/Use Drug Name*

Used to lower blood pressure and increase cardiac output Valsartan (Diovan)
Candesartan (Altacand)
Losartan (Cozaar)
Telmisartan (Micardis)

*The generic name is listed first with the trade name in parentheses.
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The following list gives some side effects and adverse effects that accompany the use of
angiotensin receptor blockers:

» Dizziness

» Insomnia

» Depression

» Diarrhea

» Nausea/vomiting
» Impotence

» Muscle cramps
» Neutropenia

» Cough

The following nursing interventions are used when working with a client taking
angiotensin receptor blocker agents:

» Monitor blood pressure.
» Monitor BUN.

» Monitor creatinine.

» Monitor electrolytes.

» Tell the client to check edema in feet and legs daily.

v

Monitor hydration status.

Histamine 2 Antagonists

These drugs are used in the treatment of gastroesophageal reflux disease (GERD), acid
reflux, and gastric ulcers. They inhibit histamine 2 (H2) release in the gastric parietal
cells, therefore inhibiting gastric acids.

Notice that all these contain the syllable #idine (see Table 1.10).

TABLE 1.10 Histamine 2 Antagonist Drugs

Action/Use Drug Name*

Block histamine 2 receptor sites, decreasing acid Cimetidine (Tagamet)
production; used to treat gastric ulcers and GERD

Famotidine (Pepcid)
Nizatidine (Axid)
Rantidine (Zantac)

*The generic name is listed first with the trade name in parentheses.
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The following list gives some side effects and adverse effects associated with histamine 2
antagonists:

» Confusion

» Bradycardia/tachycardia
» Diarrhea

» Psychosis

» Seizures

» Agranulocytosis

» Rash

» Alopecia

» Gynecomastia

» Galactorrhea

Following are some nursing interventions when working with a client taking H2 antago-
nists:

» Monitor the blood urea nitrogen levels.
» Administer the medication with meals.

» If the client is taking the medication with antacids, make sure he takes antacids one
hour before or after taking these drugs.

» Cimetidine can be prescribed in one large dose at bedtime.

» Sucralfate decreases the effects of histamine 2 receptor blockers.

Proton Pump Inhibitors

These drugs suppress gastric secretion by inhibiting the hydrogen/potassium ATPase
enzyme system. They are used in the treatment of gastric ulcers, indigestion, and
GERD.

Notice that all these drugs contain the syllable prazole and should be given prior to
meals. Table 1.11 highlights proton pump inhibitor drugs.

TABLE 1.11 Proton Pump Inhibitors

Action/Use Drug Name*

Used in the treatment of GERD, gastric ulcers, and Esomeprazole (Nexium)
esophagitis
Lansoprazole (Prevacid)
Pantoprazole (Protonix)
Rabeprazole (AciPhex)

*The generic name is listed first with the trade name in parentheses.
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The following list gives some side effects and adverse effects associated with proton
pump inhibitors:

» Headache
» Insomnia
» Diarrhea
» Flatulence

» Rash

v

Hyperglycemia

Some nursing interventions to use when working with a client taking proton pump
inhibitors are as follows:

» Do not crush pantoprazole (Protonix). Use a filter when administering IV panto-
prazole.

» Advise the client to take proton pum inhibitors before meals for best absorption.

» Monitor liver function.

Anticoagulants

These drugs are used in the treatment of thrombolytic disease. These drugs are used to
treat pulmonary emboli, myocardial infarction, and deep-vein thrombosis; after coro-
nary artery bypass surgery; and for other conditions requiring anticoagulation.

Notice that all these drugs contain the syllable parin and are heparin derivatives. The
client should have a PTT check to evaluate the bleeding time when giving heparin. The
antidote for heparin is protamine sulfate. Table 1.12 lists some common anticoagulants.

TABLE 1.12 Anticoagulant Drugs

Action/Use Drug Name*

Used to treat clotting disorders and to thin the blood Heparin sodium (Hepalean)
Enoxaparin sodium (Lovenox)
Dalteparin sodium (Fragmin)

*The generic name is listed first with the trade name in parentheses.

The following list gives side effects and adverse effects of heparin derivatives:
» Fever
» Diarrhea
» Stomatitis

» Bleeding
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» Hematuria

Dermatitis

v

» Alopecia

» Pruritus

Nursing interventions to use in caring for a client taking an anticoagulant (heparin
derivative) include the following:

» Blood studies (hematocrit and occult blood in stool) should be checked every three
months.

» Monitor PTT often for heparin (therapeutic levels are 1.5-2.0 times the control).
There is no specific bleeding time done for enoxaparin (Lovenox); however, the
platelet levels should be checked for thrombocytopenia.

» Monitor platelet count.
» Monitor for signs of bleeding.

» Monitor for signs of infection.

More Drug Identification Helpers

These are some of the commonly given medications that allow you to utilize the testing
technique of commonalities. Looking at these similarities will help you manage the
knowledge needed to pass the NCLEX and better care for your clients.

Here are some other clues that can help you in identifying drug types:
» Caine = anesthetics (Lidocaine)
» Mab = monoclonal antibodies (Palivazumab)
» Ceph or cef = cephalosporins (Cefatazime)
» Cillin = penicillins (Ampicillin)
» Cycline = tetracycline (Tetracycline)
» Stigmine = cholinergics (Phyostigmine)
» Phylline = bronchodilators (Aminophylline)
» Cal = calciums (Calcimar)

» Done = opioids (Methodone)

Do not give tetracycline to pregnant women or small children. It stains the child’s teeth dark and stunts the
growth of small children.




34
Chapter 1: Pharmacology

Herhals

Herbals are not considered by some to be medications. They are not regulated by the

FDA and can be obtained without a prescription. They do, however, have medicinal

properties. Herbals are included on the NCLEX in the category of pharmacology. The

list that follows includes some common herbals used by clients as well as some associ-

ated nursing precautions:

>

Feverfew: This is used to prevent and treat migraines, arthritis, and fever. This
herbal should not be taken with Coumadin, aspirin, NSAIDs, thrombolytics, or
antiplatelet medications because it will prolong the bleeding time.

Ginseng: This is used as an anti-inflammatory. It has estrogen effects, enhances
the immune system, and improves mental and physical abilities. This herbal
decreases the effects of anticoagulants and NSAIDs. It also should not be taken by
clients taking corticosteroids because the combination of these two can result in
extremely high levels of corticosteroids. High doses cause liver problems. A client
with hypertension and bipolar disorder should be cautioned regarding the use of
ginseng because this herbal can interfere with medications used to treat these
disorders.

Ginkgo: This improves memory and can be used to treat depression. It also
improves peripheral circulation. Ginkgo should not be taken with MAO inhibitors,
anticoagulants, or antiplatelets. It increases the bleeding time in clients taking
NSAIDs, cephalosporins, and valproic acid. Clients with seizure disorders should
not take ginkgo because it can exacerbate seizure activity.

Echinacea: This is used to treat colds, fevers, and urinary tract infections. This
herbal can interfere with immunosuppressive agents, methotrexate, and ketoconi-
zole.

Kava-kava: This herb is used to treat insomnia and mild muscle aches and pains.
It increases the effects of central nervous system (CNS) suppressants and decreases
the effects of levodopa. It can also increase the effect of MAOIs and cause liver
damage.

St. John’s Wort: This is used to treat mild to moderate depression. This herbal
increases adverse CNS effects when used with alcohol or antidepressant medica-
tions.

Ma Huang: This is used to treat asthma and hay fever, for weight loss, and to
increase energy levels. It increases the effect of MAOIs, sympathomimetics, theo-
phylline, and cardiac glycosides.
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Drug Schedules

It is important for the nurse to be aware of the drug schedules because several questions
might be asked on the NCLEX exam regarding safety. The list that follows character-
izes the various drug schedules:

>

Schedule I: Research use only (for example, LSD). These drugs are not medically
safe to take and have a high potential for abuse.

Schedule II: Requires a written prescription for each refill. No telephone renewals
are allowed (for example, narcotics, stimulants, and barbiturates).

Schedule III: Requires a new prescription after six months or five refills; it can be
a telephone order (for example, codeine, steroids, and antidepressants).

Schedule IV: Requires a new prescription after six months (for example, benzodi-
azepines).

Schedule V: Dispensed as any other prescription or without prescription if state
law allows (for example, antidiarrheals and antitussives).

Pregnancy Categories for Drugs

These drug categories might also be included on the NCLEX exam. It is important for
the nurse to know which categories the pregnant client should avoid:

>

>

>

Category A: No risk to fetus.
Category B: Insufficient data to use in pregnancy.
Category C: Benefits of medication could outweigh the risks.

Category D: Risk to fetus exist, but the benefits of the medication could outweigh
the probable risks.

Category X: Avoid use in pregnancy or in those who may become pregnant.
Potential risks to the fetus outweigh the potential benefits.



36
Chapter 1: Pharmacology

Key Concepts

The study of pharmacology is often difficult for the nurse to understand. This chapter
provided information in a simple to understand format. The NCLEX exam includes
questions on this topic under the category of physiologic integrity. The nurse should use
the key terms and information found in this chapter to answer pharmacololgy questions.

Key Terms

» Adverse reactions

» Agonist

» Allergic response

» Antagonists

» Buccal

» Contraindications
» Enteral administration
» Enteric coating

» FDA

» Intradermal

» Intramuscular

» Nursing implication
» Oral

» Peak drug level

» Pharmacodynamics
» Pharmacokinetics

» Pharmacotherapeutics
» Side effects

» Spansules

» Subcutaneous

» Synergistic

» Toxicity

» Trough drug level
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The nurse is responsible for the administration of pharmacological agents. Examples of
these skills are

» Drug calculations

» Administering oral medication

» Administering parenteral medication
» Administering suppositories

» Interpreting normal lab values

Apply Your Knowledge

This chapter includes much needed information to help the nurse apply knowledge of
pharmacology. The nurse preparing for the licensure exam should commit to memory
the both the generic and trade names when appropriate.

1. Which instruction should be given to the client taking alendronate sodium
(Fosamax)?

A. Take the medication before arising
B. Force fluids while taking this medication
C. Remain upright for 30 minutes after taking this medication

D. Take the medication in conjunction with estrogen

2. The client is discharged from the unit with a prescription for Evista (raloxifene
HCI). Which of the following is a side effect of this medication?

A. Leg cramps
B. Hot flashes
C. Urinary frequency

D. Cold extremities

3. An elderly diabetic who has been maintained on metformin (Glucophage) is sched-
uled for a cardiac catheterization. Which instruction should be given to the client?

A. Take the medication as ordered prior to the exam
B. Limit the amount of protein in the diet prior to the exam
C. Discontinue the medication prior to the exam

D. Take the medication with only water prior to the exam
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. The client’s mother contacts the clinic regarding medication administration

stating, “My daughter can’t swallow this capsule. It’s too large.” Investigation
reveals that the medication is a capsule marked SR. The nurse should instruct the
mother to:

A. Open the capsule and mix the medication with ice cream
B. Crush the medication and administer it with 8 oz. of liquid
C. Call the pharmacist and request an alternative preparation of the medication

D. Stop the medication and inform the physician at the follow-up visit

. A 5-year-old is being treated for an acute attack of asthma using racemic epineph-

rine (epinephrine hydrochloride) nebulizer stat. Which finding indicates an adverse
effect of this medication?

A. Excitability
B. Tremors

C. Heart rate 150
D. Nausea

. The client is being treated with intravenous Vancomycin for MRSA when the

nurse notes redness of the client’s neck and chest. Place in ordered sequence the
actions to be taken by the nurse:

A. Call the doctor

B. Stop the IV infusion of Vancomycin
C. Administer Benadryl as ordered

D. Take the vital signs

. A client with leukemia is receiving oral prednisolone (Prednisone). An expected

side effect of the prolonged use of prednisoline is which of the following?
A. Weight loss
B. Decreased appetite
C. Hirsutism

D. Integumentary bronzing

. Which laboratory result would concern the nurse caring for a client who is

receiving furosemide (Lasix)?
A. Potassium level of 2.5
B. Sodium level of 140
C. Glucose level of 110
D. Calcium level of 8
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9. Which instruction should be given to a client taking Lugol’s solution prior to a
thyroidectomy?

A. Take at bedtime
B. Take the medication with juice
C. Report changes in appetite

D. Avoid sunshine while taking the medication

10. A client is admitted to the recovery room following an exploratory laparotomy.
Which medication should be kept nearby?

A. Nitroprusside (Nipride)
B. Naloxone hydrochloride (Narcan)
C. Flumazenil (Romazicon)

D. Diphenhydramine (Benadryl)

11. A client with renal failure has an order for erythropoietin (Epogen) to be given
subcutaneously. The nurse should teach the client to report which of the
following?

A. Severe headache
B. Slight nausea
C. Decreased urination

D. Itching

Answer Rationales

1. Answer C is correct. Alendronate sodium is a drug used to treat osteoporosis. Let’s
use testing strategies for this question. Look at answers A and C; these are oppo-
sites. When you are in the bed, you are lying down. The drug should not be given
while lying down, nor should it be taken with medication or with estrogen. In
answer C, you are upright. This drug causes gastric reflux, so you should remain
upright and take it with only water. Notice the clue in the name of the drug: fosa,
as in fossils. All the drugs in this category contain the syllable dronate.

2. Answer B is correct. This drug is in the same category as the chemotherapeutic
agent tamoxifene (Novaldex) used for breast cancer. In the case of Evista, this drug
is used to treat osteoporosis. Notice that the E stands for estrogen. This drug has
an agonist effect, so it binds with estrogen and can cause hot flashes. This drug
does not cause leg cramps, urinary frequency, or cold extremities, so answers A, C,
and D are incorrect.
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10.

1.

Answer C is correct. Glucophage can cause renal problems. The dye used in
cardiac catheterizations is also detrimental to the kidneys. The client may be
placed on sliding scale insulin for 48 hours after the dye procedure or until renal
function returns. Note the syllable phage, as seen in the syllable phagia, which
means eating. Also note that answers A and C are opposites. Answer A is incorrect
because the medication should be withheld; answer B is incorrect because limiting
the amount of protein in the diet prior to the exam has no correlation to the
medication. Taking the medication with water is not necessary, so answer D is
incorrect.

Answer C is correct. SR means sustained release. These medications cannot be
altered. In answers A and B, crushing or opening the capsule is not allowed. In
answer D, the doctor should be notified immediately.

Answer C is correct. Adverse effects of epinephrine include hypertension and
tachycardia. Answers A, B, and D are expected side effects of racemic epinephrine.

The correct order is B, D, A, C.

Answer C is correct. Notice that the testing strategy “odd item out” can be used in
this question. Answers A, B, and D are symptoms of Addison’s disease. Answer C is
the answer that is different from the rest. Hirsutism, or facial hair, is a side effect
of cortisone therapy.

Answer A is correct. Furosemide (Lasix) is a loop diuretic. Note that most of the
loop diuretics end in ide. In answers B, C, and D, the findings are all within normal
limits.

Answer B is correct. Lugol’s solution is a soluble solution of potassium iodine and
should be given with juice because it is bitter to taste. In answer A the medication
can be taken at another time, so it is incorrect. Reporting changes in appetite is
unnecessary, so answer C is incorrect. Answer D is incorrect because it is also
unnecessary.

Answer B is correct. During the postoperative period, narcotics are given. Narcan
is the antidote to narcotics, so answer B is correct. Nipride is utilized to lower
blood pressure, so answer A is incorrect. Romazicon is the antidote for the benzo-
diazepines, so answer C is incorrect. Benadryl is an antihistamine, so answer D is
incorrect.

Answer A is correct. Severe headache can indicate impending seizure activity.
Slight nausea is expected when beginning the therapy, so answer B is incorrect. A
client with renal failure already has itching and decreased urination, so answers C
and D are incorrect.



CHAP TWO

Fluid and Electrolyte and
Acid/Base Balance

Cells maintain a balance, or homeostasis, by transference of fluid and elec-
trolytes in and out of the cell. This fluid constantly bathes the cell.
Although fluid and electrolyte balance and acid/base balance are separate
entities, they directly relate to one another. For example, dehydration
results in a decrease in the pH or metabolic acidosis, whereas overhydration
results in an increase in the pH or metabolic alkalosis. To understand how
this happens, let’s review the basics of fluid movement across the cell
membrane.

Water and small particles constantly move in and out of the semipermeable
membrane in the cell through active transport and osmosis. This process
transports nutrients, hormones, proteins, and other molecules into the cell.
It also aids in the movement of waste products out of the cell for excretion
from the body. Along with other functions, fluid also assists with body
temperature regulation. When the client has an infection resulting in an
elevated temperature, he tends to perspire. This loss of body fluid can lead
to dehydration. Dehydration occurs when there is more fluid output than
fluid intake.

Other body fluids exist in the form of pericardial fluid, pleural fluid, and
spinal fluid. These fluids are compartmentalized into two types:

» Intracellular fluid (fluid that is within the cell): Two-thirds of the
body’s fluid is intracellular.

» Extracellular fluid (fluid that is outside the cell): One-third of the
body’s fluid is extracellular. These fluids are divided between the
intravascular and interstitial spaces.

Intravasular fluid (fluid that is within the vascular space) is composed of blood products,
water, and electrolytes.

Interstitial fluid (fluid that is within the interstitial space) is fluid found in organs or tissues.

Total Body Water Calculation

The distribution of body fluid is dependent on age and muscle mass. Total
body water in an adult equals approximately 60% of total body weight in
kilograms. Infants and the elderly have a higher percentage of body fluid
averaging 70%-80%. Fatty tissue contains less water than muscle. For that
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reason, the elderly and infants lose fluid more quickly than adults and become dehy-
drated at a more rapid rate, as noted in Figure 2.1.

Total body water (TBW) = Extracellular space + Intracellular fluid space (ICF = 2/3 TBW)
I
I I

Interstitial fluid space + Intravascular fluid space

ECF
Intravascular
Fluid Space
+

TBW = Interstitial

Fluid Space

Note: K = potassium
Mg = magnesium
Na = sodium
Cl, = chloride

FIGURE 2.1 Total body water calculations.

Diffusion is the process whereby molecules move from an area of higher concentration to
an area of lower concentration. Diffusion is affected by the amount and type of molec-
ular particles. These molecular particles are removed from body fluid as they pass
through semipermeable membranes in a process known as filtration.

Molecular particles can also pass from an area of lower concentration to one of higher
concentration by a process known as active transport. Ditfusion and active transport allow
positively charged particles, called cations, and negatively charged particles, called anions,
to pass in and out of the cell. These particles are also known as electrolytes because they
are positively or negatively charged. As cations and anions concentrate, they result in
changes in the pH. Some examples of anions are bicarb (HCO,-), chloride (Cl-),
proteins, phosphates, and sulfates. Examples of cations are sodium (Na+), potassium
(K+), magnesium (Mg++), and calcium (Ca++).

Positive and negatively charged particles are either acidic or alkaline in nature. An acid is
a substance that releases a hydrogen (H+) ion when dissolved in water, and a base is a
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substance that binds with a hydrogen ion when released in water. Therefore, when there
is a decrease in bicarbonate hydrogen ions (HCO;-) or an accumulation of carbonic
acid, acidosis exists; when there is an increase in bicarbonate hydrogen ions (HCO,-) or a
loss of carbonic acid, alkalosis exists.

"This chapter discusses how these factors affect acid/base balance (pH) and the regula-
tion of fluid and electrolytes. You will also discover the disease processes that contribute
to these alterations.

The sections that follow cover the alteration in acid/base balance as it affects electrolytes

and pH.

Management of the Client with Imbalances
in Fluid and Electrolytes

All body fluid compartments contain water and solutes or electrolytes. The concentra-
tion of electrolytes depends on the fluid volume and the body’s ability to regulate the
fluid:solvent ratio. The electrolytes are as follows:

» Sodium (Na+)

» Potassium (K+)

» Chloride (Cl-)

» Calcium (Ca+)

» Magnesium (Mg+)

» Phosphorus (P-)

» Hydrogen (H+)

> Bicarbonate (HHCO,-)

The major intracellular electrolytes are potassium and magnesium. The major extracel-
lular electrolytes are sodium and chloride. The majority of these electrolytes come from
our food and fluid intake. Other sources that can affect electrolytes are medications,
blood administration, hyperalimentation, and intravenous fluids.

Types of Intravenous Fluids

Intravenous fluid replacement changes the serum by adding electrolytes and/or fluid.
There are several indications for the use of intravenous fluid replacement. When the
client is unable to maintain a state of fluid and electrolytes within normal limits, the
physician might need to institute fluid and electrolyte replacement. Some of the reasons
that the physician might choose to use intravenous fluid replacement are surgery,
trauma, gastrointestinal loss of fluid, nothing-by-mouth status, burn injuries, and
bleeding. Intravenous fluids are categorized by their composition. Types of IV fluids
include isotonic, hypotonic, hypertonic, and colloid. Table 2.1 discusses the type of solu-
tion, uses for these solutions, and some examples of each.
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TABLE 2.1 Intravenous Fluid Solutions

Type of Solution Uses for These Solutions Examples

Isotonic solutions: same Used to treat isotonic dehydration, 0.9 sodium chloride (normal saline)

osmolality as the plasma. burns, mild acidosis, diarrhea Lactated Ringer’s solution

Hypotonic solutions: more dilute  Used to treat the client with 5% dextrose and water (D5SW) 0.45

than the plasma; contains more  edema and kidney disease sodium chloride (1/2 normal saline)

water than particles. 0.33 sodium chloride

*Hypertonic solutions: higher Used to balance the concentration 3% sodium chloride Protein solu-

concentration of particles in of fluid and particles across fluid  tions **Hyperalimentation solution

solution compared to the plasma. compartments 10% dextrose, 50% dextrose, 70%
dextrose

Colloid solutions: contain solutes  Used to mobilize third-space fluid; Plasmanate

of a higher molecular weight than  correct hypotension; replenish Dextran

the serum. These include proteins protein loss during multisystem Hespan

and are hypertonic. They pull organ failure, glomerulonephritis,  Salt-poor albumin

water from the interstitial space.  renal failure, or liver disease

*Hypertonic solutions are used only to treat severe hyponatremia and negative nitrogen balance. Hyperalmentation can lead
to hyperglycemia, so the client must be monitored for hyperglycemia and might need to have insulin added to the solution
or given subcutaneously during the therapy.

**If the infusion is completed and there is no additional hyperalimentation on hand, the nurse should hang a bag of
dextrose to prevent a hypoglycemic reaction.

How the Body Regulates Electrolytes

The body’s electrolytes are regulated by

» The kidneys: The kidneys regulate several electrolytes either directly or indi-
rectly. In the kidneys, the glomeruli filter the small particles and water but retain
the large particles. Therefore, the waste as well as potassium and sodium are
filtered out as needed and the protein—a large particle—is retained.

» The endocrine system: The endocrine system helps by stimulation of an antidi-
uretic hormone that helps keep sodium and potassium within a normal range.

» The gastrointestinal system: The gastrointestinal system helps by regulating
gastric juices in the stomach and across the small bowel.

» The vascular system: The heart transports electrolytes in the blood.

Table 2.2 shows the values from several laboratory tests used to evaluate fluid and elec-
trolytes.

TABLE 2.2 Fluid and Electrolytes Values

Test Normal Values

Serum sodium 135-145 mEq/L
Serum potassium 3.5-5.5 mEq/L
Total serum calcium 8.5-10.5 mg/dl or 3.5-4.5 mEq/L

Serum magnesium 1.3-2.1 mEq/L
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TABLE 2.2 Continued

Serum phosphorus 2.5-4.5 mg/dl

Serum chloride 95-108 mEq/L
Carbon dioxide content 35-45 mEqg/L
Serum osmolality 280-295 mOsm/kg
Blood urea nitrogen (BUN) 7-22 mg/dl
Serum creatinine .6-1.35 mgy/dl
Hematocrit Male: 44-52%
Females: 39-47%
Serum glucose 70-110 mg/dl
Serum albumin 3.5-5.5 g/dl
Urinary pH 4.5-8.0 mOsm/L

mEg/L (milliequivalents/liter)
mg/dl (milligram/deciliter)
mOsm/kg (milliosmoles/kilogram)
g/dl (gram/liter)

mOsm/L (milliosmoles/liter)

Lab values vary by age and gender, and some laboratory books might have different reference values.

If there is an alteration in electrolytes, the client experiences a state of disequilibrium.
The following sections discuss alterations in electrolytes.

Potassium

Potassium is the most abundant cation in the body. If damage occurs to the cell, potas-
sium leaves the cell. This can result in hyperkalemia or hypokalemia, depending on
renal function. Table 2.3 details the causes, symptoms, and treatments of hypokalemia
and hyperkalemia.

TABLE 2.3 Hypokalemia and Hyperkalemia: Causes, Symptoms, and Treatments

Condition Causes Symptoms Treatment
Hypokalemia  Medications such as Weak pulse, lethargy, con-  Assess vital signs.
diuretics, steroids, and  fusion, nausea, vomiting, Diet (foods high in potassium such
digoxin decreased specific gravity as melons, bananas, dried fruits,
of the urine, EKG changes and baked potatoes with the peel).
such as depressed S-T IV KCl on an IV pump or IV controller.

segment, inverted T waves  Potassium supplements with juice.
Switch to potassium-sparing diuretics.
Evaluate the client’s intake and output.
Check Mg, ClI, and protein when
replacing K.

(continues)
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TABLE 2.3 Continued

Condition Causes Symptoms Treatment
Hyperkalemia Use of salt substitutes,  Muscle twitching, cramps,  Assess vital signs.
Addison’s disease, diarrhea, muscle weakness, Dialysis.
renal failure, potassium- paresthesia, slow pulse Measure the intake and output.
sparing diuretics rate, EKG changes (tall T Calcium gluconate might be given to
waves, wide QRS com- decrease antagonistic effects of
plexes, or prolonged P-R hyperkalemia on the heart.
intervals) EKG evaluation.

Glucose/insulin. Na Bicarb.
Polystyrene sulfonate (Kayexalate)
PO or enema. Because Kayexalate is
constipating, sorbitol is given to
induce diarrhea.

Monitor lab values.

Monitor digitalis levels.

Sodium (sodium and chloride go
together).

The nurse should assess renal function prior to administering potassium. She should also administer oral
liquid potassium with juice because potassium is bitter to taste. If administering with juice, remember that
the more acidic juices such as orange or tomato juice are excellent choices because they mask the taste
and the ascorbic acid in the juice helps with absorption of the potassium. If the nurse is administering a
potassium |V, always infuse using a controller because hyperkalemia can result in cardiac arrhythmias and
death (see Figures 2.2 and 2.3). Because potassium can burn the vein and cause discomfort for the client,
the nurse should dilute the medication and be sure that the IV is patent.

Sodium

Sodium is the major extracellular fluid cation. The major source of sodium is dietary
with a minimum sodium requirement for adults of 2 grams per day. Most adults
consume more than the necessary amount. Sodium along with potassium facilitates
impulse transmission in nerves and muscle fibers. Table 2.4 details the causes, symp-
toms, and treatments of hyponatremia (a lower-than-normal sodium level) and hyperna-
tremia (a higher-than-normal sodium level).

TABLE 2.4 Hyponatremia and Hypernatremia: Causes, Symptoms, and Treatments

Condition Causes Symptoms Treatment

Hyponatremia Diuretics, wound Rapid pulse, generalized Assess vital signs, replace Na (diet,
drainage (particularly muscle weakness, lethargy, measure 1V therapy), intake and
Gl wounds), renal decreased sensorium, head- output, foods high in sodium, check
disease, hyperglycemia, ache, polyuria, decreased complete blood count (will see
congestive heart failure  specific gravity, dry skin increased hematocrit), check specific

and mucous membranes, gravity
anorexia, oliguria

Hypernatremia Renal failure, cortico- Decreased myocardial con-  Assess vital signs, correct water
steroids, Cushing’s trol, diminished cardiac balance, administer diuretics,
disease, excessive inges- output, agitation and con- measure intake and output, dialysis,
tion of sodium, fever fusion, dry and flaky skin treat fever, decrease sodium intake
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FIGURE 2.2 A: Presence of U waves (hypokalemia); B: Fusion of T and U waves with hypokalemia.

FIGURE 2.3 Hyperkalemia and the presence of peaked T waves.

Chloride

Chloride is taken in through the diet, especially from foods rich in salt. It is found in
combination with sodium in the blood as sodium chloride (NaCl) and is found in the
stomach as a hydrogen chloride ion. The function of chloride is to assist sodium with
maintaining serum osmolarity. Chloride is regulated primarily by the kidneys and the
gastrointestinal system. Table 2.5 details the causes, symptoms, and treatments of
hypochloremia (a lower-than-normal chloride level) and hyperchloremia (a higher-than-
normal chloride level).
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TABLE 2.5 Hypochloremia and Hyperchloremia: Causes, Symptoms, and Treatments

Condition Causes Symptoms Treatment
Hypochloremia Excessive loss in Accompany loss of sodium, Replace sodium and chloride,
vomitus, nasogastric but are nonspecific to monitor for signs of acidosis

suction, sodium deficits, chloride.
losses through the renal

system, excessive water

within the body due to
overinfusion of hypo-

tonic solutions

Hyperchloremia Increased salt intake No specific symptoms are Monitor electrolytes, monitor intake
associated with hyper- and output, decrease intake of salt
chloremia, but symptoms
usually accompany an
excess of sodium.

Calcium

Most of the total body calcium is found in bone. Calcium not found in the bone is
bound to plasma protein. Most of the calcium found and used by the body is taken in
through the diet with a recommended daily calcium intake of 800mg. For calcium to be
used, vitamin D must be present. Several systems help in the regulation of calcium. The
gastrointestinal system absorbs calcium, and the renal system filters calcium in the
glomerulus and absorbs it in the tubules. Calcitonin (a thyroid hormone) helps to regu-
late calcium by moving it from plasma to bone. The parathyroid gland responds to low
plasma levels by releasing parathyroid hormone. Table 2.6 details the causes, symptoms,
and treatments of hypocalcemia (a lower-than-normal calcium level) and hypercalcemia
(a higher-than-normal of calcium).

TABLE 2.6 Hypocalcemia and Hypercalcemia: Causes, Symptoms, and Treatments
Condition Causes Symptoms Treatment

Hypocalcemia Lactose intolerance, Increased heart rate, pro longed  Assess vital signs, administer
celiac disease, Crohn’s S-T and Q-T intervals, anxiety, calcium supplements, administer
disease, end-stage renal  psychosis, hyperactive deep ten- vitamin D replacement, check

disease, immobility, don reflexes, positive EKG, seizure precautions, place
acute pancreatitis, Trousseau’s sign, positive tracheostomy set at bedside
thyroidectomy Chvostek’s sign, thin hair, dental in case client experiences
caries (see Figure 2.4 and Figure laryngeal spasms, monitor
2.5 for diagrams of for metabolic acidosis

Trousseau’s sign and Chvostek’s
sign), prolonged Q-T intervals if
calcium levels drop below

5.4 mg/dl (see Figure 2.6),
osteoporosis, fatigue, dull skin

Hypercalcemia Excessive intake of Decreased clotting, tachycardia,  Assess vital signs, advise client to
calcium and vitamin D,  shortened Q-T intervals (see decrease intake of calcium and
thiazide diuretics, hyper-  Figure 2.7), hypertension, disori- vitamin D, maintain hydration,
parathyroidism, glucocor- entation, muscle weakness, in-  monitor for renal calculi, watch for
ticoids creased urinary output and digitalis intoxication, monitor for

renal calculi, hypotonic bowel metabolic alkalosis
sounds



When the examiner taps

the facial and trigeminal
nerve, grimacing appears.
This indicates hypocalcemia.
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FIGURE 2.4 Trousseau’s sign.

FIGURE 2.5 Chvostek’s sign.
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QT

FIGURE 2.6 Prolonged Q-T intervals if calcium levels drop below 5.4 mg/dl.

QT

FIGURE 2.7 Shortened Q-T intervals.

Phosphorus

Phosphorus is the major anion in the intracellular fluid. Its concentration inside the cell
is approximately 100 mEq/L. Normal sources of phosphorus intake include almost all
foods, especially dairy products. When the phosphorus level is elevated, the calcium
level is low, and vice versa. Phosphorus acts as the critical component of the phosphate
buffer system that aids renal regulation of acids and bases. Phosphorus is also a major
factor in bone and teeth development; cell integrity; and the function of red blood cells,
muscles, and the neurologic system. It is also a component of DNA and RNA.
Phosphorus is reabsorbed in the proximal end of the renal tubule along with sodium.
The parathyroid gland secretes parathyroid hormone in response to serum calcium
levels. Table 2.7 details the causes, symptoms, and treatments of hypophospatemia (a
lower-than-normal phosphorus level) and hyperphospatemia (a higher-than-normal
phosphorus level).

TABLE 2.7 Hypophospatemia and Hyperphospatemia: Causes, Symptoms, and Treatments
Condition Causes Symptoms Treatment

Hypophosphatemia Malnutrition, use of Cardiomyopathy, Assess vital signs, eat a diet
aluminum or magnesium  shallow respirations, high in phosphorus, administer
antacids, hyperglycemia decreased deep tendon phospho soda, be alert for

reflexes, irritability muscle weakness, perform
neurological assess, monitor
EKG, check calcium levels
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TABLE 2.7 Continued

Condition Causes Symptoms Treatment
Hyperphosphatemia Decreased renal function,  Muscle spasms, Administer phosphate-binding
increased intake of phos-  positive Chvostek’s and medications such as aluminum
phorus, hypophara- Tousseau’s signs, hydroxide, administer calcium
thyroidism elevated serum phos-  supplements along with phos-
phorus levels, and phate binders, hemodialysis,
hypocalcemia instruct the client to decrease

foods and medications
containing phosphorus

Magnesium

Magnesium is taken in through the diet and eliminated through the kidneys and
gastrointestinal system. It exerts effects on the myoneural junction affecting neuromus-
cular irritability. Magnesium assists with cardiac and skeletal muscle cells and
contributes to vasodilation. Magnesium also activates intracellular enzymes in carbohy-
drate and protein synthesis. Table 2.8 details the causes, symptoms, and treatments of
hypomagnesemia (lower-than-normal magnesium level) and hypermagnesemia (higher-
than-normal magnesium level).

TABLE 2.8 Hypomagnesemia and Hypermagnesemia: Causes, Symptoms, and Treatments
Condition Causes Symptoms Treatment

Hypomagnesemia  Malnutrition, diarrhea, Dysrhythmias, increased PO, IV, IM magnesium. (If IV
celiac disease, Crohn’s blood pressure, positive  magnesium is administered,
disease, foods containing Trousseau’s sign, positive always infuse with an IV
citrate, alcoholism Chvostek’s sign, hyper-  controller.) Check renal function

reflexia, confusion prior to administration of Mg
(insert a Foley catheter for
hourly intake and output).
Oliguria indicates toxicity to
magnesium. Tell the client to
expect flushing, sweating, and
headache. Monitor magnesium
levels and vital signs hourly
(decreased respiration is a sign
of toxicity to magnesium).
Monitor deep tendon reflexes
(absence of deep tendon reflexes
indicates toxicity to magnesium).

Hypermagnesemia Increased intake of Bradycardia, hypotension, Calcium gluconate. Ventilator
magnesium, renal failure  drowsiness, lethargy, support. Dialysis. Monitor hourly
diminished deep tendon intake and output and hourly
reflexes, respiratory vital signs. Check DTRs (the
depression absence of patella reflex is the

first sign of toxicity). Check LOC.
Do not assign the nursing assis-
tant to monitor vital signs or
intake and output with this
client.



52

Chapter 2: Fluid and Electrolyte and Acid/Base Balance

How the Body Regulates pH

Many organs are involved in maintaining homeostasis. They are
» Lungs
» Heart
» Pituitary
» Adrenal
» Kidneys
» Blood vessels

» Parathyroids

The body maintains its pH by keeping the ratio of HCO, (bicarb) to H2CO;, (carbonic
acid) at a proportion of 20:1. HCOj; or bicarbonate, is a base, whereas carbonic acid is
acidic. This relationship constantly changes and is compensated for by the kidneys and
lungs. The normal pH is 7.35-7.45, with the ideal pH being 7.40. If the carbonic acid
concentration increases, acidosis occurs and the client’s pH falls below 7.40. A pH below
7.35 is considered uncompensated acidosis. If the HCO; concentration increases, alka-
losis occurs and the client’s pH rises above 7.40. A pH above 7.45 is considered uncom-
pensated alkalosis. Figure 2.8 illustrates that alkali and acid balance in the body.

Tilt to left Acidosis and Alkalosis Tilt to right
Alkali deficit pH7.35-7.45 Alkali excess
Acid excess Acid deficit

Normal

809

\(“"zea\‘(\ I

6.8 6.9 7.0 71 7.2 7.3 7.4 7.5

20 parts alkali

1part acid

FIGURE 2.8 Indicates that alkali and acid balance in the body.
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Although several systems assist with the regulation of pH, there are primarily two buffer
systems of the body:

» Kidneys: By retaining or excreting NaHCO, (sodium bicarb) or by excreting
acidic urine or alkaline urine. They also help by reabsorbing NaHCO,- and
secreting free H+ ions.

» Lungs: By retaining carbonic acid in the form of CO, (carbon dioxide) or by rapid
respirations excreting CO,.

When there is a problem with the capability of either the lungs or the kidneys to
compensate, an alteration in this balance results.

Metabolic Acidosis

Metabolic acidosis results from a primary gain of carbonic acid or a loss of bicarbonate

HCO, with a pH below 7.40.

Causes of Metabholic Acidosis

The following is a list of some causes of metabolic acidosis:

» Certain disease states: Disease states that create excessive metabolism of fats in
the absence of usable carbohydrates, leading to the accumulation of ketoacids.

» Diabetes mellitus: Lack of usable insulin, leading to hyperglycemia and ketoaci-
dosis.

» Anorexia: Leads to cell starvation.
» Lactic acidosis: Due to muscle and cell trauma, such as myocardial infarction.

» Renal failure: Leading to waste accumulation in the body and elevated levels of
creatinine, BUN, uric acid, and ammonia. All these substances are acidic.

» Diarrhea: With a loss of HCO,. This loss of HCO, and fluid leads to dehydra-
tion. When the client is dehydrated, acidosis is likely.

» Excessive ingestion: Ingestion of aspirin or other acids.
» Overuse of diuretics: Particularly non—potassium-sparing diuretics.

» Overwhelming systemic infections: Also called sepsis. Overwhelming infections
lead to cell death and nitrogenous waste accumulation.

» Terminal stages of Addison’s disease: Adrenal insufficiency results in a loss of
sodium and water. This leads to a decrease in blood pressure and hypovolemic

shock.
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Symptoms of Metabolic Acidosis
The following list highlights symptoms of metabolic acidosis that a nurse needs to be
aware of for both the NCLEX and for on-the-job observations:
» Neurological: Headache, lethargy, drowsiness, loss of consciousness, coma, death
» Gastrointestinal: Anorexia, nausea, vomiting, diarrhea, fruity breath
» Respiratory: Hyperventilation (due to stimulation of the hypothalamus)
» Renal: Polyuria and increased acid in the urine

» Lab values: Decreased pH, decreased PaCO,, decreased serum CO,, often
increased potassium

Management of the Client with Metabolic Acidosis

Metabolic acidosis is rarely present without an underlying disease process. Treatment
involves early diagnosis and treatment of the causative factors:

» Monitor the potassium level (K+) and treat accordingly: Because potassium
(K+) is an intracellular cation, changes in potassium levels commonly occur with
metabolic acidosis. The symptoms of hyperkalemia are malaise, generalized weak-
ness, muscle irritability, flaccid paralysis, nausea, and diarrhea. If the potassium is
excreted through the kidneys, hypokalemia can result. The symptoms of
hypokalemia are diminished reflexes, weak pulse, depressed U waves on the ECG
exam, shallow respirations, shortness of breath, and vomiting.

If administering potassium, always check renal function prior to administration. The kidney assists in regu-
lating potassium. If the client has renal disease, life-threatening hyperkalemia can result. Because potas-
sium is bitter to taste, it should be administered with juice. Ascorbic acid also helps with absorption of the
potassium. If administering an 1V, always control infusion by using an IV pump or controller. An infusion
that is too rapid can result in cardiac arrythymias. If giving an IV, dilute the potassium with IV fluids to
prevent hyperkalemia and burning of the vein.

» Treat diabetes: Treat with insulin for hyperglycemia; treat with glucose for hypo-
glycemic.

» Treat hypovolemia: Treat with a volume expander and blood transfusions, and
treat shock.

» Treat renal failure: Treatment includes dialysis or transplant. The diet for renal
failure clients should control protein, sodium, and fluid. Supplemental with calo-
ries and carbohydrates is suggested.

» Treat lactic acidosis: Treatment includes oxygen and NaHCO;.

» Treat Addison’s disease: Treatment includes cortisone preparations, a high-
sodium diet, and fluids for shock.
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Nursing care of the client with metabolic acidosis includes frequent monitoring of vital
signs and attention to the quality of pulses, intake and output, and oral hygiene. Clients
with vomiting should be positioned on their side, with a nasogastric tube to Levin
suction. Those with diabetes should be taught the importance of frequent finger sticks
and urine checks for hyperglycemia.

Respiratory Acidosis

Respiratory acidosis occurs when there is a decrease in the rate of ventilation to the
amount of carbonic acid production. Hypoventilation leads to CO, accumulation and a
pH value less than 7.35. Loss of the lungs as a buffer system causes the kidneys to
compensate. In chronic respiratory acidosis, the kidneys attempt to compensate by
retaining HCO;.

Causes of Respiratory Acidosis

The following list highlights causes of respiratory acidosis you need to know. All these
involve accumulation of carbonic acid (CO,) and/or a lack of oxygenation:

» Opversedation or anesthesia.

» Head injury (particularly those affecting the respiratory center). This type of head
injury leads to an increase in intracranial pressure and suppression of the respira-
tions.

» Paralysis of the respiratory muscles (for example, Guillian-Barre, myasthenia
gravis, or spinal cord injury).

» Upper airway obstruction.

» Acute lung conditions (such as pulmonary emboli, pulmonary edema, pneumonia,
or atelectasis).

» Chronic obstructive lung disease.

» Prolonged overbreathing of CO,.

When the client has been given general anesthesia followed by narcotic administration, there is a risk of
narcotic overdose. The nurse should keep naloxone hydrochloride (Narcan) available as the antidote for
narcotic overdose. Flumazenil (Romazicon) is the antidote for the client who is admitted with an overdose
of benzodiazepines such as diazepam (Valium).

Symptoms of Respiratory Acidosis
The following list gives the symptoms of respiratory acidosis you need to know:

» Neurological: Dull sensorium, restlessness, apprehension, hypersomno-
lence, coma
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» Respiratory: Initially increased respiratory rate, perspiration, increased heart rate;
later, slow respirations and periods of apnea or Cheyne-Stokes respirations (breathing
marked by periods of apnea lasting 10-60 seconds followed gradually by hyperven-
tilation) with resulting cyanosis

Cyanosis is a late sign of hypoxia. Early signs are tachycardia and tachypnea.

Caring for the Client with Respiratory Acidosis

Care of the client with respiratory acidosis includes attention to signs of respiratory
distress, maintaining a patent airway, encouraging fluids to thin secretions, and chest
physiotherapy.

Percussion, vibration, and drainage should be done on arising, before meals, and prior to bedtime. Mouth
care should be offered after percussion, vibration, and drainage. Cupped hands should be used to prevent
trauma to the skin and bruising.

Asthma and cystic fibrosis are common disorders that result in spasms of the airway and accumulation of
mucous. These disorders are discussed at length in Chapter 16, “Care of the Pediatric Client.” Because
these illnesses are common in childhood, the nurse should be aware of the use of play therapy. Effective
toys for children with asthma or cystic fibrosis are toys such as horns, pinwheels, and whistles. These
toys prolong the expiratory phase of respirations and help with CO, exhalation. The best sport is
swimming.

Metabolic Alkalosis

Metabolic alkalosis results from a primary gain in HCO, or a loss of acid that results in
a pH level above 7.45.

Causes of Metabolic Alkalosis
The following list highlights causes of metabolic alkalosis that you need to be aware of:

» Vomiting or nasogastric suction that might lead to loss of hydrochloric acid

» Fistulas high in the gastrointestinal tract that might lead to a loss of hydrochlo-
ric acid

» Steroid therapy or Cushing’s syndrome (hypersecretion of cortisol) that might lead
to sodium, hydrogen (H+) ions, and fluid retention

» Ingestion or retention of a base (for example, calcium antacids or NaHCO,)
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Symptoms of Metabolic Alkalosis

Symptoms of metabolic alkalosis include

» Neurological: Fidgeting and twitching tremors related to hypokalemia or hyper-
kalemia

» Respiratory: Slow, shallow respirations in an attempt to retain CO,
» Cardiac: Atrial tachycardia and depressed T waves related to hypokalemia

» Gastrointestinal: Nausea, vomiting, and diarrhea, causing loss of hydrochlo-
ric acid

» Lab changes: pH levels above 7.45, normal or increased CO,, increased NaHCO,

Caring for the Client with Metabolic Alkalosis

The following items are necessary care items a nurse should know for treating clients
with metabolic alkalosis:

» Administering potassium replacements
» Observing for dysrhythmias
» Observing intake and output

» Assessing for neurological changes

Respiratory Alkalosis

Respiratory alkalosis relates primarily to the excessive blowing off of CO, through
hyperventilation. Causes of respiratory alkalosis include

» Hypoxia
» Anxiety
» High altitudes

Symptoms of Respiratory Alkalosis

The following list details symptoms of respiratory alkalosis that you will need to know
as a nurse and for the exam:

» Neurological: Numbness and tingling of hands and feet, tetany, seizures, and
fainting

» Respiratory: Deep, rapid respirations
» Psychological: Anxiety, fear, and hysteria

» Lab changes: Increased pH, decreased PaCO,, decreased K levels, and normal or
decreased CO, levels
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To correct respiratory alkalosis, the nurse must determine the cause for hyperventila-
tion. Some causes for hyperventilation are stress and high altitudes. Treatments include

» Stress reduction
» Sedation
» Breathing in a paper bag to facilitate retaining CO, or using a re-breathing bag

» Decreasing the tidal volume and rate of ventilator settings

EXAM ALERT

Use the following acronym to help you with respiratory and metabolic questions on the exam:
ROME: Respiratory Opposite, Metabolic Equal

This means in respiratory disorders, the pH is opposite to the CO, and HCO,; in metabolic disorders,
the pH is equal to or moves in the same direction as the CO, and HCO,. Here’s an explanation:

» Respiratory acidosis: pH down, CO, up, HCO, up

» Metabolic acidosis: pH down, C02 down, HCO3 down
» Respiratory alkalosis: pH up, C02 down, HCO3 down
» Metabolic alkalosis: pH up, CO, up, HCO, up

It is important for you to understand the normal blood gas values as they relate to respiratory alkalosis
and acidosis. Table 2.9 will help you to determine whether the client is in respiratory or metabolic
acidosis or alkalosis.

TABLE 2.9 Determining Respiratory/Metabolic Acidosis/Alkalosis

Blood Gas Values Acidosis Alkalosis
pH pH less than 7.35 (n. 7.35-7.45) pH less than 7.35 (n. 7.35-7.45)
PaC02 abnormal with a PaCO02 greater than 45 is PaCO0z2 less than 35 mm Hg is respiratory

normal HCO3 indicates that respiratory (n. 35-45 mm Hg)
the disorder is respiratory

An abnormal HCO3 with a HCOs less than 22 mEg/L is HCOs greater than 26 mEg/L is metabolic

normal PaCOz indicates a metabolic (n. 22-26 mEg/L)
metabolic disorder

Case Study

A 78-year-old client with chronic obstructive pulmonary disease is admitted to the unit with acute respira-
tory distress. You are the nurse assigned to his care.

1. What would you expect the client’s ABGs to be?

2. What part does the client’s chronic pulmonary condition play in the treatment of her symptoms?

3. Which action should the nurse take to decrease the client’s respiratory distress?

4. What would you expect the pH, CO,, and HCO, to reveal?

(continues)
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(continued)

Answers to Case Study

1.

The nurse would expect the client with COPD and respiratory distress to have an alteration in blood
gases. He would expect to see an elevation in CO, levels due to the fact that the client cannot blow
off excess CO,. This elevation in GO, levels will lead to acidosis. The nurse expects this acidosis to
be respiratory because the underlying problem is with the lungs. The nurse would also expect the
HCO, level to elevate if the kidneys are functioning and able to assist with compensation.

. The nurse would see changes in the client’s ability to compensate to changes in pH because her

lungs are not functioning adequately. The nurse is expected to know that oxygen should be adminis-
tered at no more than 3 liters per nasal cannula. To prevent hypoxia, ventilator support might also be
required if the client is unable to breath at an adequate rate and depth. Bronchodilators and expecto-
rants will most likely be ordered. The nurse should monitor the client for signs of toxicity to the
bronchodilator. If the client is experiencing an underlying infection, antibiotics will be ordered.
Sputum specimens will be ordered to assess the origin of any infection that might be present.

. The nurse should talk calmly to the client and provide sedatives as ordered while remaining aware

that narcotics and sedatives can suppress respiration. Maintenance of the ventilator requires exten-
sive knowledge of the machine. The nurse must be aware of the alarm systems of these machines.
Those are discussed in Chapter 5, “Care of the Client with Respiratory Disorders.”

. The nurse would expect the pH to be less than 7.35 if the client is in uncompensated acidosis, the

HCO, to be elevated if the kidneys are compensating, and the CO, to be elevated because the client
is having difficulty exhaling CO,.
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Key Concepts

The study of acid-base balance and electrolyte regulation are often difficult concepts for
the nurse to understand. This chapter provided information in a simple to understand
format. The NCLEX includes questions on this topic under the categories of physio-
logic integrity, safe effective care, and pharmacology. The nurse should use the key
terms, diagnostic, and pharmacological agents to answer these questions.

Key Terms

» Acidosis

» Active transport
» Alkalosis

» Anions

» Cations

» Diffusion

» Electrolytes

» Filtration

» Osmosis

» pH

Diagnostic Tests

Many diagnostic exams are used to determine fluid and electrolyte and acid base
balance. While reviewing these diagnostic exams, the exam reviewer should be alert for
information that would be an important part of nursing care for these clients:

» Serum levels for electrolytes

v

Serum pH levels

» Chest x-ray

v

Urinary lab values

v

Sweat analysis

Pharmacological Agents Used in the Treatment of
Clients with Alterations in Fluids and Electrolytes

An integral part of care to clients with fluid and electrolyte disorders is pharmacological
intervention. The nursing exam reviewer needs to focus on the drugs in Table 2.10.
Included in this table are the most common side and adverse effects of drugs that are
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used to treat imbalances in fluid-electrolytes and acid- base balance and pertinent

nursing care.

TABLE 2.10 Pharmacologic Agents Used in the Treatment of Clients with Alterations in Fluid

and Electrolytes
Name

Aluminum hydroxide
(Amphoget)

Calcium carbonate
(Tums)

Magaldrate (Riopan)

Sodium bicarbonate

MgSO04

Potassium chloride

Calcium gluconate

Action
Neutralizes gastric acids

Rapid onset, elevates
gastric pH to reduce
pepsin activity

Neutralizes gastric acid,
low in sodium

Systemic and local
alkalizer

Used to treat
hypomagnesemia

Used to treat
hypokalemia

Used to treat
magnesium toxicity
and hypocalcemia

Side Effects

Constipation, decreased
phosphorus

Constipation,
hypercalcemia

Increases magnesium
levels, might lead to
diarrhea

Might lead to acid
rebound and alkalosis

Hot flashes, diarrhea

Bitter to taste, irritating
to the vein, may lead to
cardiac arrhythmias and
muscle spasms

Can lead to hypercal-
cemia and constipation

Apply Your Knowledge

"This chapter includes much needed information to help the nurse apply knowledge of
fluid and electrolyte regulation and acid base balance to the NCLEX exam. The nurse
preparing for the licensure exam should commit to memory the normal laboratory

Nursing Care

Liquid forms are more effec-
tive than tablet. Tablets
should be chewed and
followed with 1/2 glass of
water.

Liquid forms are more effec-
tive than tablet. Tablets
should be chewed and
followed with 1/2 glass of
water.

Monitor the client’s magne-
sium level during treatment.

Monitor pH of blood.

Insert Foley catheter. If given
IV, obtain an IV controller. If
given IV and titrate dosage,
obtain hourly intake and
output. Observe for toxicity
(oliguria, hypotension,
absence of knee jerk reflex,
and decreased respiration).

[rritating to the vein if given
IV. Never give IV push, and
always obtain an IV
controller for infusion. If
given orally, give with fruit
juice that is acidic in nature.
Make sure that renal function
is present.

Watch for signs of calcium
renal calculi.

values, and be able to apply this knowledge to assist the client with meeting client needs.
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Exam Questions

1. The client is admitted complaining of nausea and vomiting for the past three days.
The doctor has ordered D51/2NS with potassium added. Which action by the

nurse is most appropriate?
A. Obtain an IV controller
B. Check the client’s vital signs hourly
C. Check the sodium level
D. Obtain an 18-gauge cathlon to begin the infusion

2. The client is admitted to the unit with third-degree burns to his chest and neck.
The nurse should be vigilant to assess which of the following?

A. Circulation

B. Airway

C. Urinary output
D. Pain

3. The client with hypoparathyroidismhas a lack of parathyroid hormone. This client

will most likely have a serum calcium level of which of the following?
A. 3.5 mg/dl
B. 10.9 mg/dl
C. 14.7 mg/dl
D. 18.5 mg/dl

4. The client is admitted with a pH of 7.30, PaCO, of 48mm Hg, and a HCO; of 30.
The nurse assesses these findings as which of the following?

A. Metabolic acidosis
B. Metabolic alkalosis
C. Respiratory acidosis
D. Respiratory alkalosis
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. The client is admitted following a motor vehicle accident. Extensive internal
bleeding is suspected. The serum pH is 7.0, the PaCO, is 32 mm/Hg and the
HCO; is 20 mEq/dl. The nurse should assess the laboratory finding as which of
the following?

A. Metabolic acidosis
B. Metabolic alkalosis
C. Respiratory acidosis
D. Respiratory alkalosis

. Which of the following equipment should be obtained to safely administer magne-
sium sulfate?

A. An internal fetal heart monitor
B. An IV rate controller
C. A blood administration set

D. A wall suction device

. Which medication can potentiate a fluid volume deficit?
A. Insulin

B. Inderal (propanolol)

C. Lasix (furosemide)

D. Valium (diazepam)

. The client is admitted to the unit with anorexia nervosa. The nurse is aware that
this client might show signs of which of the following?

A. Metabolic alkalosis
B. Metabolic acidosis
C. Respiratory alkalosis
D. Respiratory acidosis

. The client is admitted with a blood glucose level of 545 mg/dl. Which action by
the nurse indicates that the nurse is aware of the client’s needs?

A. The nurse prepares an IV of DIOW.
B. The nurse prepares to administer insulin IV.
C. The nurse obtains NPH insulin for administration.

D. The nurse inserts a Foley catheter.
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10. The function of the lungs in acid-base balance is to perform which of the

following?
A. Control HCOj levels
B. Retain or blow off CO,
C. Regulate potassium levels

D. Maintain sodium levels

Answers to Exam Questions

1.

Answer A is correct. If potassium is added to IV fluids, a controller is required
because a too-rapid infusion of potassium can lead to cardiac arrhythmias. Answer
B is incorrect only because there is no data to indicate that hourly vital signs
should be obtained. Answer C is incorrect because the client has an order for
D51/2NS, which is the same in saline as the client’s normal sodium level. Answer
D is incorrect because an 18-gauge cathlon is not required. The nurse can use any
size cathlon for this infusion.

Answer B is correct. Because the client has burns to the chest, it is likely that he
has airway difficulty. The nurse should also assess the client for smoke inhalation.
Answer A is incorrect because there is no data to indicate that circulation is the
priority, although this is also important. Answer C is incorrect because there is no
data to indicate an alteration in renal function. Answer D is incorrect because pain,
although important, is not life-threatening.

Answer A is correct. The normal calcium level is 8.5-10.5 mg/dl. Answers B, C,
and D are incorrect because all of these findings are elevated.

Answer C is correct. When assessing arterial blood gases, the nurse should look at
the pH. In this case, the pH is low. After assessing the pH, the nurse should look
at the PaCO,. In this case the PaCO, is elevated. Finally, look at the HCO;. In
this question, the HCO, is elevated. Answers A, B, and D are incorrect findings
because they are not consistent with the lab values given in the question.

Answer A is correct. The client with internal bleeding will most likely have meta-
bolic acidosis. The laboratory findings reflect this suspicion. The pH is down, the
PaCO, is down, and the HCO, is down. Answers B, C, and D are incorrect

because they are not consistent with the lab values given in the question.

Answer B is correct. An IV rate controller must be obtained in order to safely
administer magnesium sulfate. If magnesium sulfate is administered too quickly,
toxicity can result, leading to respiratory arrest. Answer A is incorrect because
there is no need to insert an internal fetal monitor. If magnesium sulfate is admin-
istered to the pregnant client, an external fetal monitor is sufficient. Answer C is
incorrect because a standard IV administration set is used. Answer D is incorrect
because there is no specific need for wall suction to be available with the adminis-
tration of magnesium sulfate.
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7. Answer C is correct. Lasix is a non—potassium-sparing diuretic. This drug can
potentiate fluid volume deficit. Answer A is incorrect because insulin will force
fluid back into the cell and will not increase fluid volume deficit. Answer B is
incorrect because Inderal (propanolol) is a beta blocker used for the treatment of
hypertension and cardiac disease. Inderal does not potentiate diuresis. Answer D is
incorrect because Valium (diazepam) is a phenathiazine used as an anti-anxiety
medication. This drug does not potentiate fluid volume deficit.

8. Answer B is correct. The client with anorexia nervosa is in a state of negative
nitrogen balance. She is likely experiencing metabolic acidosis. Answer A is incor-
rect because metabolic alkalosis is reflected as an increase in HCO;. Clients with
anorexia will show a deficit in HCO;. Answers C and D are incorrect because
anorexia nervosa clients have a metabolic disorder, not a respiratory disorder.

9. Answer B is correct. The client with a blood glucose of 545 mg/dl is in metabolic
acidosis. An IV with insulin will be ordered. Answer A is incorrect because D10W
will increase the glucose level and potentiate the client’s condition. Answer C is
incorrect because regular insulin will be ordered, not NPH, which is long-acting.
Answer D is incorrect because although a Foley catheter might be ordered, it is
not necessary for the improvement of the client’s condition.

10. Answer B is correct. The lungs assist in the control of acid-base balance by regu-
lating the amount of CO, that is retained or exhaled. The lungs are not in control
of HCO;, potassium, or sodium; therefore, Answers A, C, and D are incorrect.

Suggested Reading and Resources

» Hogan, Mary Ann, and Daryle Wane. Fluid, Electrolytes, and Acid-Base Balance.
Upper Saddle River, NJ: Pearson, 2003.

» Paradiso, Catherine. Lippincott’s Review Series, Fluid and Electrolytes and Acid Base
Balance. Philadelphia: Lippincott, Prentice Hall, 1988.

» Rinehart, Sloan, Hurd, Exam Cram NCLEX-RN. Indianapolis: Que Publishing,
2005.
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CHAP

Care of the Client with
Cardiovascular Disorders

THREE

The cardiovascular system comprises the heart and blood vessels and is
responsible for the transport of oxygen and nutrients to the organ systems
of the body. The heart is a cone-shaped organ made up of four chambers.
The right atrium receives blood from the venous system by way of the
superior and inferior vena cavae. Most of the venous blood flows through
the tricuspid valve and into the right ventricle during the filling phase of
cardiac contraction. The blood then moves to the lungs where carbon
dioxide is released and oxygen is taken on. The left side of the heart then
pumps the oxygenated blood to the body. During systole, the pressure
exerted on the ventricle closes the mitral valve to prevent blood from
flowing backward into the left atrium and opens the aortic valve to assist
the ventricle to pump adequate oxygenated blood out of the heart into the
aorta and to the body. Arteries and veins are types of blood vessels. Arteries
transport oxygenated blood, and veins transport deoxygenated blood. Figure
3.1 provides an illustration of the anatomy of the heart for reference
throughout the chapter.

In this chapter, you will discover diseases that affect the cardiovascular
system, treatment of these diseases, and their effects on the client’s general
health status.
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FIGURE 3.1 Anatomy of the human heart.

Hypertension

Blood pressure is the force of blood exerted on the vessel walls. Systolic pressure is the
pressure during the contraction phase of the heart and is the top number of a blood
pressure reading. Diastolic pressure is the pressure during the relaxation phase or filling
phase of the heart and is the bottom number of a blood pressure reading. Factors that
alter peripheral resistance, heart rate, and stroke volume affect the blood pressure.
Hypertension is defined as a systolic blood pressure greater than or equal to 140 over 90
mm Hg. If the client has diabetes or kidney disease, a systolic blood pressure greater
than 130 mm Hg systolic and a diastolic blood pressure of 80 mm Hg or higher is
considered hypertension and should be treated. The autonomic nervous system and
circulating blood volume control blood pressure. Blood pressure also directly relates to
circulating hormones such as antidiuretic hormones.

Hypertension is classified as either primary or secondary. Primary or essential hyperten-
sion develops without apparent cause; secondary hypertension develops as the result of
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another illness or condition. Some examples of diseases that result in secondary hyper-
tension are diabetes, peripheral vascular disease, renal disease, preeclampsia, coarctation
of the aorta, adrenal tumors such as pheochromocytomas, brain tumors, encephalitis,
and primary aldosteronism. This and other chapters of the book discuss these diseases.
Obesity and smoking also affect blood pressure. Appropriate treatment of the
contributing illness improves the symptoms associated with secondary hypertension.

Malignant hypertension is an extremely elevated blood pressure that often results in a
cerebral vascular accident or a myocardial infarction. Secondary hypertension occurs
when another disease process causes the blood pressure to elevate above normal limits.
Many medications can lead to secondary hypertension. Some examples of medications
that can lead to hypertension are NSAIDs (nonstreroidal anti-inflammatory drugs),
cocaine, amphetamines, bronchodilators, and estrogen preparations. The client might
complain of a headache, blurred vision, and dyspnea. If renal function is impaired, the
client will exhibit signs of uremia. A systolic blood pressure greater than 200 mm Hg
and a diastolic blood pressure greater than 150 mm Hg is life-threatening. To prevent
further deterioration of the client’s condition, medical personnel must implement
prompt intervention.

Diagnosing the Client with Hypertension

The accuracy of a BP reading depends on the correct selection of cuff size. The bladder
of the blood pressure cuff size should be sufficient to encircle the arm or thigh.
According to the American Heart Association, the bladder width should be approxi-
mately 40% of the circumference or 20% wider than the diameter of the midpoint of
the extremity. A too-small blood pressure cuff yields a false high reading, whereas a too-
large blood pressure cuff yields a false low reading. For accuracy, the arm being used to
check the blood pressure should be held at the level of the heart. The blood pressure
should be taken on at least two occasions sitting, standing, and in a supine position.
Diagnosis of hypertension involves conducting a comprehensive history of illness and
stressors in the client’s life and medications taken by the client. Laboratory studies must
be completed to determine any underlying illness that might be present. Some labora-
tory studies indicate the presence of protein in the urine. Others studies measure serum
creatinine levels, blood urea nitrogen, serum corticoids, and 17-ketosteroids in the
urine. The presence of serum corticoids and 17-ketosteroids in the urine is diagnostic of
Cushing’s disease or increased function of the adrenal glands. A radiography study, such
as an intravenous pyelography (IVP), can confirm renal disease. X-rays and computer
tomography (CT) scans to determine the presence of tumors might also be ordered. An
electrocardiogram (ECG) is valuable in determining the extent of cardiovascular
involvement. Ultrasounds of the kidneys or the presence of adrenal tumors can also
assist the physician with making a diagnosis of secondary hypertension.

Managing the Client with Hypertension

Management of hypertension includes a program of stress reduction, diet, smoking
cessation, and exercise. A diet low in sodium is suggested. If the client’s cholesterol level
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is elevated, a low-fat, low-cholesterol diet is ordered The National Cholesterol
Education Program recommends screening guidelines based on

» Total serum cholesterol and high-density lipoprotein (HDL) levels in persons that
do not show signs of cardiac or peripheral vascular disease

» Total serum cholesterol and HDL levels in clients with risk factors for heart
disease

A desirable high-density lipoprotein level is above 40 mg/dL, and a desirable low-
density lipoprotein (LDL) level is below 100 mg/dL. A triglyceride level of 150 mg/dl is
considered normal. A triglyceride level of 200 mg/dL or higher indicates that the client
is at risk for cardiovascular disease. Scientists recently found that homocysteine, a sulfur-
containing amino acid derived from dietary protein, plays a part in the development of
heart disease. A serum homocysteine level greater than 15 umol/L is considered a risk
factor.

Current studies show consumption of folic acid can help to lower homocysteine levels.
Monounsaturated fats found in canola oil, olive oil, and nuts are high in polyunsaturated
oils. These oils are recommended for individuals at risk for coronary disease. Eggs are
saturated fats and should be limited by clients with risk for heart disease. The client is
taught to avoid palm oil and coconut oil. If a change in diet does not lower the client’s
cholesterol level, the doctor might prescribe hyperlipidemic medications such as simvas-
tatin (Zocor), gemfibrozil (Lopid), or ezetimibe (Zetia).

If diet, weight control, and exercise are unsuccessful in controlling the client’s hyperten-
sion, the healthcare provider might need to treat the client with a diuretic and/or an
antihypertensive medication. There are three types of diuretics. Thiazide diuretics such
as hydrochlorothiazide (HCTZ) and Furosemide (Lasix), a loop diuretic, do not spare
potassium. The nurse should assess the client taking non—potassium-sparing diuretics
for signs of hypokalemia. Potassium-sparing diuretics work by inhibiting the creation of
antidiuretic hormone, thereby decreasing the amount of sodium ions. Diuretics are
usually prescribed to be taken in the morning on a one-time-daily regime. Taking the
diuretic in the morning allows the client to sleep comfortably during the night rather
than experiencing nocturia (night-time voiding).

If diuretics alone are unsuccessful in lowering the blood pressure, the physician might
need to add an antihypertensive medication. Beta-adrenergic blocking agents lower
blood pressure by blocking the beta receptors. Bradycardia (a heart rate of less than 60
beats per minute) and congestive heart failure are possible complications of this type of
medication. The client should be taught to check his pulse rate daily and report brady-
cardia to the physician. Clients with a history of asthma taking beta-adrenergic agents
should be watched for complications such as bronchospasms. Side effects include
fatigue, weakness, sexual dysfunction, and depression. These drugs might be prescribed
in combination with a diuretic.

Calcium channel blockers such as verapamil hydrochloride (Calan) lower the blood
pressure by interfering with calcium ions. This reduction in calcium ions results in
vasodilation.
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Calcium channel blockers are more effective for the elderly and African-American clients because they
provide a better controlled blood pressure without many of the side effects associated with other cate-
gories of drug.

Angiotensin-converting enzyme (ACE) inhibitors are also used alone or in combination
with a diuretic. ACE inhibitors work by inhibiting angiotensin I to angiotensin II, a very
potent vasoconstrictor. An example of an ACE inhibitor is lisinopril (Zestril). When the
client starts taking an ACE inhibitor, he should be taught to remain in bed for three to
four hours because it can cause initial postural hypotension in some clients. One of the
most common side effects of ACE inhibitors is a chronic cough. If the client experiences
chronic coughing, he should report it to the healthcare provider. Angioedema, a condi-
tion marked by the development of edematous and itching areas of the skin or mucous
membranes and visceral edema, are signs of a reaction to the medication. If the client
experiences signs of angioedema, the healthcare provider should be notified immedi-
ately.

Angiotensin II receptor antagonists block the binding of angiotensin II while allowing
angiotensin-converting enzymes to function normally. This allows vasodilation to occur.
An example of an angiotensin II receptor antagonist is losartan (Cozaar). They are an
excellent choice for clients who experience a hacking cough when taking ACE
inhibitors.

Central alpha adrenergic receptor blockers act on the central nervous system and
prevent reuptake of norepinephrine. This results in vasodilation. Two examples of
central apha agonists are clonidine (Catapres) and methyldopa (Aldomet). Male clients
sometimes experience impotence when taking methyldopa (Aldomet). Anemia and liver
dysfunction are possible complications of this category of medication.

Vasodilators such as Nitrobid and Nitropress relax and dilate smooth muscles, thereby
causing a decrease in peripheral vascular resistance. Alpha-adrenergic receptor agonists
dilate arterioles and veins, therefore lowering the blood pressure quickly. An example of
this category of drugs is prazosin (Minipress). Most clients with essential hypertension
require maintenance with medication and diet for the rest of their lives.

Coronary Artery Disease

Coronary artery disease (CAD) affects the arteries. When narrowing of the coronary arteries
(the large arteries that supply the myocardium with blood) occurs, the result is ischemia.
Narrowing of the coronary arteries is usually due to atherosclerosis.

Atherosclerosis and Arteriosclerosis

Though atherosclerosis and arteriosclerosis are related problems, they are not the same.
Atherosclerosis is a type of arteriosclerosis involving cholesterol deposits and triglyceride
deposits. Atherosclerosis is the overgrowth of smooth muscle cells. Narrowing of the
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blood vessels is the result of an overgrowth of intimal smooth muscle cells. This
narrowing causes decreased blood flow to the heart and major organs. Arteriosclerosis is
the thickening and hardening of the arterial walls.

Symptoms of arteriosclerosis and atherosclerosis include intermittent claudication,
decreased circulation to the extremities, changes in skin color and coolness of the
extremities, headaches, dizziness, and loss of memory. Factors that contribute to arte-
riosclerosis and atherosclerosis are age, obesity, cigarette smoking, diabetes, and familial
predisposition. Treatment of systemic signs of arteriosclerosis involves weight control
with a diet low in fats and cholesterol. Stress reduction and smoking cessation also help
to decrease the client’s risk factors.

Conduction System of the Heart

The normal conduction system of the heart is composed of the sinoatrial (SA) node
located at the junction of the right atrium and the superior vena cava. The SA node is
the main pacer of the heart rate. This area contains the pacing cells that initiate the
contraction of the heart. The atrioventricular (AV) node is located in the interventric-
ular septum. The AV node receives the impulse and transmits it to the bundle of His,
which extends down through the ventricular septum and merges with the Purkinje fibers
in the lower portion of the ventricles. Figure 3.2 shows an anatomical drawing of the

conduction system of the human heart.
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FIGURE 3.2 Electrical system of the heart.
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Heart Block

Heart block can occur as the result of structural changes in the conduction system (such
as myocardial infarctions, coronary artery disease, tumors, and infections of the heart) or
toxic effects of drugs (such as digitalis).

First-degree AV block occurs when the SA node continues to function normally but
transmission of the impulse is slowed. Because of the conduction dysfunction and
ventricular depolarization, the heart beats regularly but the P-R interval is slowed.
These clients are usually asymptomatic, and all impulses eventually reach the ventricles.

Second-degree heart block is a block in which some impulses reach the ventricles but
others do not.

In third-degree heart block or complete heart block, none of the sinus impulses reach the
ventricle. This results in erratic heart rates in which the sinus node and the atrioventric-
ular nodes beat independently. The result of this type of heart block can be hypotension,
seizures, cerebral ischemia, or cardiac arrest. A heart block is detected by assessing an
electrocardiogram.

Toxicity to Medications

Toxicity to medications such calcium chanel blockers, betablockers, or digitalis can be
associated with heart block. Clients taking betablockers or digoxin (Digitalis) should be
taught to check their pulse rate and to return to their physician for regular evaluations
of their digitalis levels. Judicious monitoring of the digoxin (Digitalis) blood levels is an
important factor in the care of the client. The therapeutic level for digoxin (Digitalis) is
0.9-1.2 ng/mL. If the client’s blood level of digoxin (Digitalis) exceeds 2.0 ng/mL, the
client is considered toxic. Clients with digoxin toxicity often complain of nausea,
vomiting, and seeing halos around lights. A resting pulse rate of less than 60 bpm in an
adult client, less than 80 bpm in a child, and less than 100 bpm in a neonatal client
should alert the nurse to the possibility of toxicity. Treatment for digitalis toxicity
includes checking the potassium level because hypokalemia can contribute to digitalis
toxicity. The physician often will order potassium be given IV or orally and that the
digitalis be held until serum levels return to normal. Another medication, such as Isuprel
or atropine, is frequently ordered to increase the heart rate. A high-fiber diet will also
be ordered because constipation contributes to digitalis toxicity.

Malfunction of the Conduction System

Because a malfunction of the conduction system of the heart is the most common cause
of heart block, a pacing mechanism is frequently implanted to facilitate conduction.
Pacemakers can be permanent or temporary and categorized as demand or set. A demand
pacemaker initiates an impulse if the client’s heart rate falls below the prescribed beats
per minute. A ser pacemaker overrides the heart’s own conduction system and delivers an
impulse at the rate set by the physician. Pacemakers can be combined with an internal
defibrillation device. Figure 3.3 shows a graph that depicts a pacemaker spike with a
normal ECG.



74

Chapter 3: Care of the Client with Cardiovascular Disorders

Electronic Pacemaker Spikes

Artificially induces electronic stimulus that paces the patient’s
rhythm causing a blip or spike on the ECG waveform

FIGURE 3.3 Indicates the pacemaker spike with a normal ECG.

Cardiac Monitoring

An ECG provides a tracing of the heart’s electrical currents. Electrodes attach to the
client’s chest with adhesive pads and then attach to cables (Jeads) connected to the elec-
trocardiograph machine. Leads are made up of positive and negative electrodes. The
relationship between the positive and negative electrodes is responsible for the deflec-
tions seen on the ECG machine. Figure 3.4 shows the correct placement of electrodes.

The most commonly used ECG consists of 12 leads. Six leads are placed on the chest
wall (V1-V6). These 6 leads provide a picture of the heart’s electrical activity from a
variety of positions on the chest wall. The chest leads are placed on the horizontal axis
of the chest. The limb leads are attached to the arms and legs. The client should be
taught to remain as still as possible during ECG assessment and should be positioned in
a semireclined position. For continuous ECG monitoring, the use of limb leads is not
recommended because limb movement causes an inaccurate reading.

Continuous ECG readings are most commonly done using the modified chest lead
(MCL) system, which incorporates only three leads. If only three leads are used the white
electrode is placed just below the mid-clavicle area on the client’s right side, the black
lead is placed below the mid-clavicle area on the client’s left side and the positive (red) is
placed at the mid-clavicular region on the client’s left side. If the six lead system is used
the client is monitored using the V1 position located at the fourth intercostals position at
the right sternal border. V2 is placed at the fourth intercostals space at the left sternal
border. V3 is located midway between V2 and V4. V5 is located at the fifth intercostals
space at the anterior axillary line. V6 is located at the fifth intercostals space at the midax-
illary line. The ground electrode can be placed anywhere but is usually placed under the
right clavicle. For accuracy of chest lead placement, the client’s chest hair should be
clipped with scissors rather than shaved because shaving can abrade the skin.
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FIGURE 3.4 Twelve-lead ECG elec-
trode placement.

Reading an Electrocardiogram

Figure 3.5 shows a normal ECG reading. The P wave represents atrial depolarization.
P-R interval is the time required for the atria to depolarize and the impulse to travel
through the conduction system to the Purkinje fibers. It is measured from the beginning
of the P wave to the end of the P-R segment. The QRS complex represents the contrac-
tion phase of the heart and is measured from the beginning of the Q wave or R wave to
the end of the S wave. The T wave represents repolarization of the heart.

After you look at the ECG reading for the presence of the P wave, QRS complex, and T
wave, you will want to start your evaluation of the heart rate. Measure the rate by
counting the number of P-P intervals or R-R intervals on a 6-second ECG strip.
Timing should begin with the P wave or the QRS complex and end 30 large blocks
later. The heart rate can be determined by looking at a 6-second strip, counting the
cardiac cycles and the number of QRS complexes, and multiplying by 10. This method
provides an accurate rate analysis of whether the rate is regular or irregular.
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A normal rhythm is one that originates in the SA node, is regular, has a rate of 60-100
beats per minute (bpm), has a P wave that is consistent, and is followed by a QRS
complex. ECG tracing paper measures electrical impulses in duration of time. Each
large block on the paper is 5 mm or 0.20 seconds and contains 25 small blocks. Each
small block on the paper is 1 mm or 0.04 seconds. The normal ECG rhythm has a P-R
interval of 0.12-0.20 seconds and has a QRS complex with a duration of 0.04-0.12
seconds.

Cardiac Dysrhythmias

Cardiac dysrhythmias occur when the heart loses its regular pacing capability. They are
classified according to their origins. These abnormal rhythms can be lethal or of no
danger to the client’s well-being. Tachydysrbythmias are characterized by a heart rate
greater than 100 bpm. If the client has coronary artery disease, blood flow to the heart
might be decreased. Bradydysrbythmias are characterized by a heart rate less than 60
beats per minute. Dizziness and syncopy are often the only symptoms the client notices.
The client might tolerate this slow rate, or bradydysrhythmias might cause the blood
pressure to be subnormal, leading to shock or ischemia. Another alteration in the
normal beat the client might experience is bigeminy, a condition in which arrhythmias
occur in pairs. The pairs can be junctional, atrial, or ventricular beats. A junctional beat
is one originating at the AV and bundle of HIS. An a#rial dysrhythmia originates in the
atria of the heart, while a ventricular dysrhythmia originates in the ventricle of the heart.

See Table 3.1 for characteristics and treatment of atrial dysrthymias.

TABLE 3.1 Supraventricular Rhythm Characteristics

Supraventricular Rhythms  Explanation of ECG Treatment
Normal sinus rhythm Rhythm is regular, rate between 60 None.
and 100 bpm
Sinus tachycardia Rhythm is regular, rate between 101 Metoporolol or atenolol.

and 150 bpm



TABLE 3.1
Supraventricular Rhythms
Sinus bradycardia

Continued
Explanation of ECG

Premature atrial contractions Rhythm is irregular, rate is variable
(PAC)

Paroxysmal supraventricular
tachycardia (PSVT)

Rhythm is regular, rate between
150 and 250 bpm

Atrial flutter Rhythm usually regular, rate as high

as 240 bpm with the ventricular rate

dependent on the amount of AV block.
Atrial flutter rates are typically slower

than Afib. Aflutter typically stays
</=150, where Afib ventricular rates
are higher.

Atrial fibrillation Rhythm irregular, rate too rapid
to count, ventricular rate between

100 and 180 bpm

Atrial flutter rates are typically slower

than Afib. Aflutter typically stays
</= 150, where Afib ventricular rates
are higher.

Treatment

Rhythm is regular, rate below 60 bpm Symptomatically; pacemaker insertion

or atropine might be used.
Usually none.

Symptomatically, vagal stimulation,
valsalva maneuvers (baring down as
if to defecate), carotid massage,
oxygen therapy, verapamil (Calan),
procainamide HCL (Pronestyl), or
other medications to slow the heart
rate.

Synchronized cardioversion with
medications to slow the ventricular
rate. Carduac ablation is a procedure
performed either during an
electrophysiology study or in the
surgery in which the source of an
arrhythmia is mapped, localized, and
then destroyed. Ablation is accom-
plished by applying radio frequency
(RF) energy, applying electrical
energy, or freezing the area respon-
sible for the arrhythmia. This creates
a small scar that is electrically inac-
tive and thus incapable of generating
heart arrhythmias. Cardioversion can
be used for both atrial flutter and
atrial fibrillation if the patient is symp-
tomatic.

Synchronized cardioversion with
medication to slow the ventricular
rate.

Cardioversion is used for both if
patients are symptomatic. This is an
important concept because two
million+ people live with Afib.

Unlike tachydysrhythmias and bradydysrhythmias, which usually originate in the atria,

ventricular dysrhythmias are life-threatening and their impulses originate in the ventri-

cles.

Ventricular Tachycardia

Ventricular rhythms are those originating in the ventricle. These rhythms can result in

decreased oxygen perfusion to the body and possible death. See Table 3.2 for the charac-

teristics and treatment of ventricular rhythms.
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TABLE 3.2 Ventricular Rhythm Characteristics

Ventricular Rhythms Explanation of ECG Treatment
Premature ventricular Rhythm irregular, rhythm Instruct the client to avoid stimulants;
contractions (PVC) originates in the ventricle with medications to slow rate are used if
a compensatory pause after the  PVCs persist. Examples of drugs used
complex are lidocaine, quinidine, propanolol,

phennytoin, and others.

Ventricular tachycardia (See Rhythm regular, rate 150-250 Medications such as lidocaine,
later in this chapter.) bpm, no P wave, bizarre wide procainamide, amiodarone, and others
QRS complex are used to slow the rate. Streptokinase
can be used because clot formation is a
risk. Defibrillation if the client loses
consciousness.

Ventricular fibrillation (See the  Rhythm irregular, rate too rapid  Defibrillation immediately to prevent
section “Ventricular Fibrillation” to count, bizarre complex with  standstill.

that follows.) no identifiable PQRS complex

Heart blocks Rhythm regular, rate 60—100 Pacemaker insertion.
Example: Third-degree AV bpm atrial, 15-60 bpm

block (complete) ventricular

Because ventricular tachycardia is lethal, the item writers for NCLEX might ask the
student to identify an ECG rhythm. It should be noted that ventricular tachycardia is a
rapid irregular rhythm with the absence of a P wave. The rate can be 250 bpm, and the
SA node continues to discharge independently of the ventricle. Ventricular tachycardia
is often associated with valvular heart disease, heart failure, hypomagnesium, hypoten-
sion, and ventricular aneurysms. Figure 3.6 shows an ECG reading indicative of ventric-
ular tachycardia.

FIGURE 3.6 Evidence of ventricular tachycardia.

Ventricular Fibrillation

Ventricular fibrillation (V-fib) s the primary mechanism associated with sudden cardiac
arrest. This disorganized chaotic rhythm results in a lack of pumping activity of the
heart. Without effective pumping, no oxygen is sent to the brain and other vital organs.
If this condition is not corrected quickly, the client’s heart stops beating and asystole is
seen on the ECG. The client quickly becomes faint, loses consciousness, and becomes
pulseless. Hypotension, or a lack of blood pressure, and abnormal heart sounds are

present. Figure 3.7 shows a diagram of the chaotic rhythms typical with V-fib.
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Ventricular Fibrillation
(V Fib)

WA AR A A A Y

“sawtooth” FIGURE 3.7 Ventricular fibrillation diagram.

"Treatment of ventricular fibrillation is done with a defibrillator set at approximately 200
joules. Three quick, successive shocks are delivered, with the third at 360 joules. If a
defibrillator is not readily available, a precordial thump can be delivered. If cardiac
arrest occurs, the nurse should initiate cardiopulmonary resuscitation (CPR) and be
ready to administer first-line drugs such as epinephrine or vasopressin (Pitressin).

Internal Pacemaker/Internal Cardiac Defibrillators

An internally implanted pacemaker and cardioverter/defibrillator are used to treat
ventricular fibrillation, heart block, and other dysrhythmias. These devices are usually
implanted on the client’s left side and are connected to the myocardium with electrical
leads. If the client experiences fibrillation or ventricular tachycardia, the defibrillator
delivers a shock to the heart and corrects the pattern. The internal defibrillator also
records dysrhythmias the client has experienced so that the physician is aware of her
condition. A client with an internal cardiac defibrillator or permanent pacemaker should
be taught to

» Avoid elevating her left arm above her head for approximately two weeks or until
the doctor instructs otherwise.

» Wear a medic alert stating that a pacemaker/internal defibrillator is implanted.
Identification will alert the healthcare worker so that alterations in care can be
made.

» ‘Take pulse for one full minute and report the rate to the physician.

» Avoid applying pressure over the pacemaker. Pressure on the defibrillator or pace-
maker can interfere with the electrical leads.

» Inform her dentist of the presence of a pacemaker because electrical devices are
often used in dentistry.

» Avoid having a magnetic resonance imaging (MRI) test. Magnetic resonance inter-
feres with the electrical impulse of the implant.

» Avoid close contact with electrical appliances, electrical or gasoline engines, trans-
mitter towers, antitheft devices, metal detectors, and welding equipment because
they can interfere with conduction.

» Be careful when using microwaves. Microwaves are generally safe for use, but the
client should be taught to stand approximately five feet away from the device while
cooking.
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Report fever, redness, swelling, or soreness at the implantation site.

If beeping tones are heard coming from the internal defibrillator, the client should
immediately move away from any electromagnetic source. She should stand clear
from other people because shock can affect anyone touching the client during
defibrillation.

Report dizziness, fainting, weakness, blackouts, or a rapid pulse rate. The client
will most likely be told not to drive a car for approximately three months after the
internal defibrillator is inserted to evaluate any dysrhythmias.

Report persistent hiccupping because this can indicate a misfiring of the pace-
maker/internal defibrillator.

Because a dye is used to identify the correct placement of the leads, the client should be questioned
regarding allergies to shell fish or iodine and advised to force fluids after the procedure and report any
difficulty voiding. (See the section “Cardiac Catheterization” for detailed instructions.)

Cardiopulmonary Resuscitation

The American Heart Association (AHA) releases new guidelines for professionals and
the public periodically, so the graduate nurse should review the changes for updates.

Refer to the AHA website (http://www.americanheart.org/) for current updates.

Angina Pectoris

Angina pectoris is defined as chest pain caused by disruption of the balance and demand

for oxygen by the heart. This disruption results in a lack of oxygen to the myocardium.

Several risk factors predispose the client to cardiac ischemia. These include

>

>

Hypertension
Hyperlipidemia
Smoking
Obesity
Familial history
Diabetes
Anemia

Stress



(http://www.americanheart.org/)
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The nurse caring for the client with angina pectoris assesses the type and location of
chest pain. The pain is usually located in the substernal to retrosternal area and radiates
down the left arm and to the jaw or shoulder. The onset is usually precipitated by a
large meal, exertion, stress, anxiety, smoking, alcohol, or drugs, and it might occur
immediately when the client awakens. The client’s skin is usually warm and dry, but it
might be cool and clammy. He might complain of nausea and vomiting and gripping
chest pain.

Women, the elderly, and diabetics frequently do not complain of the typical chest pain
associated with angina but might complain of fatigue and shortness of breath. An ECG
often reveals S-T segment depressions and T wave inversion; there might be S-T
depressions. If the client has Prinzmetal’s angina, there might be an elevation in the S-T
segment.

Treatment involves the application of oxygen and the administration of nitroglycerine
sublingually, topically, or intravenously. The client should be taught to take one nitro-
glycerine tablet sublingually every five minutes, not to exceed three tablets. If the first
tablet does not relieve the pain, a second can be taken. If the pain is still not relieved
after taking three tablets, the client should go directly to the hospital or call an ambu-
lance. The client should be taught to replenish his supply of nitroglycerine every six
months and protect the pills from light by leaving them in the brown bottle. It is impor-
tant for the client to understand that light decreases the effectiveness of nitroglycerine.
Nitroglycerine patches and creams should be applied to dry skin. The site should be
relatively free of hair. Most resources suggest that the hair should be clipped and not
shaved because shaving might abrade the skin and cause irritation. Nurses should always
wear gloves when applying nitroglycerine creams or patches to prevent application of
the medication to themselves. Intravenous nitroglycerine must be administered with an
infusion rate controller.

Myocardial Infarction

When there is a disruption in blood supply to the myocardium, the client is considered
to have had a myocardial infarction (MI). Factors contributing to diminished blood flow
to the heart include arteriosclerosis, emboli, thrombus, shock, and hemorrhage. If circu-
lation is not quickly restored to the heart, the muscle becomes necrotic. Hypoxia from
ischemia can lead to vasodilation. Acidosis associated with electrolyte imbalances often
occurs, and the client can slip into cardiogenic shock. The most common site for an MI
is the left ventricle. Only 10% of clients report the classic symptoms of a myocardial
infarction. Women often fail to report chest pain and, if they do, they might tell the
nurse that the pain is beneath the shoulder or in the back. Clients with diabetes have
fewer pain receptors and might report little or no pain.

The most commonly reported signs and symptoms associated with MI include

» Substernal pain or pain over the precordium for a duration greater than 15
minutes
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» Pain that is described as heavy, vise-like, and radiating down the left arm
» Pain that begins spontaneously and is not relieved by nitroglycerin or rest
» Pain that radiates to the jaw and neck

» Pain that is accompanied by shortness of breath, pallor, diaphoresis, dizziness,
nausea, and vomiting

» Increased heart rate, decreased blood pressure, increased temperature, and
increased respiratory rate

Diagnosis of Myocardial Infarction

The diagnosis of a myocardial infarction is made by looking at both the ECG and the
cardiac profile that consist of the cardiac enzymes. The following are the most
commonly used diagnostic tools for determining the type and severity of MI:

» Electrocardiogram

» Serum enzymes and isoenzymes

Other tests that are useful in providing a complete picture of the client’s condition are
white blood cell count (WBC), sedimentations rate, and blood urea nitrogen (BUN).

The best serum enzymes used to diagnose myocardial infarction are creatine kinase
(CKMB), troponin T and 1, CRP, and LDH. The enzyme CKMB is released when
there is damage to the myocardium and elevates quickly. The troponin T and 1 are
specific to striated muscle and are often used to determine the severity of the attack.
Troponin T and 1 can remain elevated for as long as two weeks following the MI. C-
reactive protein (CRP) levels are used with the CKMB to determine whether the client
has had an acute MI and the severity of the infarction. Lactic dehydrogenase (LDH) is a
nonspecific enzyme that is elevated with any muscle trauma.

Management of a Client with Myocardial Infarction

Management of a client with myocardial infarction includes monitoring of blood pres-
sure, oxygen levels, and pulmonary artery wedge pressures. Because the blood pressure
can fall rapidly, medication such as dopamine is prescribed. Other medications are
ordered to relieve pain and to vasodilate the coronary vessels—for example, morphine
sulfate IV is ordered for pain. Thrombolytics, such as streptokinase, will most likely be
ordered. Early diagnosis and treatment significantly improve the client’s prognosis.

A client suffering an MI can present with dysrhythmias. Ventricular dysrhythmias, such
as ventricular tachycardia or fibrillation, can lead to cardiac stand-still and death if not
treated quickly.

A client with an MI should be given small, frequent meals. The diet should be low in
sodium, fat, and cholesterol. Adequate amounts of fluid and fiber are encouraged to



prevent constipation. Stool softeners are often ordered to prevent straining during defe-
cation. Post-MI teaching should stress the importance of a regular program of exercise,
stress reduction, regular bowel elimination, and cessation of smoking. Because caffeine
causes vasoconstriction, caffeine intake should be limited. The client can resume sexual
activity in six weeks or when he is able to climb a flight of stairs without experiencing
chest pain. Medications such as sildenafil (Viagra) can lead to uncontrolled hypotension
if taken within 24 hours of taking a nitrite. For this reason, the client should be taught
to consult the cardiologist if taking Viagra. Clients should be taught not to perform the
Valsalva maneuver or bend at the waist to retrieve items from the floor. Placing items in
top drawers helps to prevent increased intrathoracic pressure. The client will probably
be discharged on an anticoagulant such as aspirin, clopidogrel (Plavix), enoxaparin
(Lovenox), or sodium warfarin (Coumadin).

Anticoagulants such as heparin are used to decrease the potential for clotting. The nurse should check the
partial thromboplastin time (PTT). The normal control level in the most common laboratory ranges is
approximately 30—-60 seconds, however these values vary. Some text record levels are as low as 24
seconds. The graduate should refer to his or her laboratory. The therapeutic bleeding time should be from
one and a half to two times the control. The medication should be injected in the abdomen 2" from the
umbilicus using a tuberculin syringe. Do not aspirate or massage. The antidote for heparin derivatives is
protamine sulfate. Anticoagulants should be stopped at least 24 hours prior to surgery and are usually
restarted 12—24 hours following surgery.

If Coumadin (sodium warfarin) is ordered, the nurse should check the prothrombin time (PT). The control
level for a prothrombin time is 1012 seconds. The therapeutic level for Coumadin should be from one
and a half to two times the control. The antidote for Coumadin is vitamin K. The international normalizing
ratio (INR) is usually done for oral anticoagulants. The therapeutic range is 2-3. If the level exceeds 7,
watch for spontaneous bleeding.

Exercise Electrocardiography

An exercise electrocardiography test, also known as a stress test or an exercise tolerance
test, helps to determine the function of the heart during exercise. The client is
instructed to eat a light meal and refrain from smoking or consuming caffeine the
morning of the test. Prior to the test, the cardiologist assesses the heart using an ECG
tracing and blood pressure monitor. The client then walks on a treadmill or bicycles at a
steadily progressing rate of speed of 1-10 miles per hour and can also be adjusted from
flat to inclined. She is asked to report any shortness of breath or chest pain.
Abnormalities can then be assessed. The client continues the test until

» A rapid heart rate is reached and maintained.

» Signs or symptoms of chest pain; fatigue; or extreme dyspnea, hypotension, or
ventricular dyshythmias appear on the ECG.

» S-T segment depressions are noted on the ECG.

The client remains in the unit for approximately 2 hours after the test to ensure that
there are no signs of hypotension or cardiac dyshythmias. Due to mobility problems,
some clients are not able to walk on the treadmill or ride the bicycle. Cardiac stimulants
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are then used to induce stress. An example of medications used is dobutamine
(Dobutrex).

A Cardiolite scan is a scan that is done in conjunction with a treadmill test and ECG to
evaluate the blood flow though the coronary arteries. Cardiolite is injected intravenously
to stress the heart. Persantine, a vasodilator, is used for non-stress studies. Persantine is
injected to increase blood flow to the coronary vessels while scans are done to determine
blockages.

Echocardiography

Echocardiography is a noninvasive test used to determine the size of the ventricle, the
functionality of the valves, and the size of the heart. There is no special preparation for
the echocardiography, and this test takes only 30-60 minutes.

A transesophageal echocardiography is a more invasive method of assessing the struc-
tures of the heart. A transducer is placed into the esophagus or stomach to examine the
posterior cardiac structures. This test requires that the client be NPO after midnight
the day of the procedure and the throat be anesthetized to prevent stimulation of the
gag reflex. Following the procedure, the client is checked for return of the gag reflex
prior to offering food.

The gag reflex is stimulated by placing a tongue blade on the back of the throat. Absence of the gag reflex
increases the chances of aspirating liquids.

Cardiac Catheterization

Cardiac catheterization is used to detect blockages associated with myocardial infarction
and dysrhythmias. Cardiac catheterization, as with any other dye procedure, requires a
signed consent. This procedure can also accompany percutaneous transluminal coronary
angioplasty. Prior to and following this procedure, the nurse should

» Assess for allergy to iodine or shellfish.

» Maintain the client on bed rest for approximately 8 hours after the test with the leg
straight.

» Maintain pressure on the access site after the procedure for at least five minutes or
until no signs of bleeding are noted. Many cardiologists use a device called an
Angio-Seal to prevent bleeding at the insertion site. The device creates a mechan-
ical seal, anchoring a collagen sponge to the site. The sponge absorbs in 60-90
days.

» Use pressure dressing and/or ice packs to control bleeding after the test.

» Check distal pulses after the procedure because diminished pulses can indicate a
hematoma at the catheter insertion site and should be reported immediately.

» Force fluids to clear dye from the body after the test.
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Percutaneous Transluminal Coronary Angioplasty and Stent Placement

A percutaneous transluminal coronary angioplasty (PTCA) is a less invasive procedure
than coronary artery bypass surgery. Many clients are relieved of chest pain following
this procedure. Clients with noncalcified lesions, such as plaque, benefit most from a
PTCA and recover relatively quickly.

During the procedure, the physician inserts a catheter while visualizing the coronary
vessels. A balloon is used to push plaque into the wall of the vessel. A stent might be
placed in the artery following the balloon procedure. A stent is a mesh tube usually made
of stainless steel. This tube is inserted following an angioplasty to prevent restenosis.

When angiography indicates that the vessel is 50% or more open, the procedure is
complete. An IV of heparin is administered in a continuous infusion. Nitroglycerin or
sublingual nifedipine is often given to prevent spasms of the myocardium.

Coronary Artery Bypass Graft

When the client does not respond to medical management of a coronary artery occlu-
sion and is experiencing chest pain, the physician might perform coronary artery bypass
graft (CABG) surgery. The decision to perform a CABG is based on the results of the
cardiac catheterization. If the client has the following symptoms, a CABG might be
performed:

» Angina with greater than 50% blockage of the left anterior descending artery

» Unstable angina with two vessels severely blocked or three vessels moderately

blocked

v

Ischemia of the myocardium
» Has had an acute MI
» Has ischemia following an angiography or PTCA

During a coronary artery bypass, a sternal incision is performed and a donor vessel is
removed. A common vessel used to bypass a blockage in the coronary arteries is the
saphenous vein located in the back of the leg. Other vessels, such as the mammary artery
and the radial artery, can also be used to bypass the blockage. When the client is asleep,
the team of surgeons goes to work harvesting the donor vessel while another team
prepares to place the client on the cardiopulmonary bypass machine. The cardiopul-
monary bypass machine is often used to provide oxygen to the lungs and body during
the time that the heart is stopped. Blood that is heparinized and oxygenated passes
through the machine and back into the client by way of the ascending aortic vessel or
the femoral artery. While the client is on the bypass machine, the core body tempera-
ture is lowered to approximately 85° F. The rationale for lowering the body temperature
is that the body’s oxygen needs are lowered when the body is cooled. A potassium solu-
tion is used to bathe the heart and help prevent dysrhythmias. After the heart is stopped,
the surgeon anastomoses the donor vessel to bypass the blockage. When the procedure
is finished, the client is warmed and transported to the intensive care unit.
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The family should be instructed that the client will return to the intensive care unit with
several tubes and monitors. The client will have mediastinal tubes to drain fluid from
the chest cavity. The client might also have chest tubes if reinflation of the lungs was
necessary. If the client bleeds and the blood is not drained from the mediastinal area,
fluid accumulates around the heart and cardiac tamponade results. If this occurs, the
myocardium becomes compressed and the accumulated fluid prevents the filling of the
ventricles and decreases cardiac output.

During surgery, a Swan-Ganz catheter for monitoring central venous pressure—
pulmonary artery wedge pressure—is inserted in the pulmonary artery. A radial arterial
blood pressure monitor is inserted to measure vital changes in the client’s blood pres-
sure. An ECG monitor and oxygen saturation monitor are also used. Other tubes used
to assess and stabilize the client are a nasogastric tube to decompress the stomach, an
endotracheal tube to assist in ventilation, and a Foley catheter to measure hourly urinary
output.

Some clients experience depression or recurrent nightmares following coronary artery
bypass graft surgery. The family should be made aware that this is a common problem
and that this problem might take several months to resolve. It is important to tell both
the family and the patient to notify the surgeon if these experiences occur.

Cardiac rehabilitation is recommended and includes a plan of exercise, diet, and weight
reduction. The client should be taught regarding the need to stop smoking and to
moderate alcohol consumption. Drugs used to treat sexual dysfunction, such as Viagra,
should not be used within 24 hours of taking nitrites such as nitroglycerine.

Congestive Heart Failure

Congestive heart failure occurs when the heart loses its ability to meet the body’s need
for oxygen. There are some terms that you will want to be familiar with when reviewing
the concept of congestive heart failure. One of these is cardiac output, which is the
amount of blood that is pumped in one minute. If you multiply the stroke volume by the
heart rate, you can determine the cardiac output. The ejection fraction is the stroke
volume divided by the end-diastolic blood volume. A healthy heart has an ejection frac-
tion of about 50%-70%.

Another term that is helpful to understand when discussing congestive heart failure is
preload, which is the amount of stretch needed to force blood out of the ventricle at the
end of diastole. Finally, afterload should be understood because it is the amount of force
needed to eject the blood volume. If the heart is overstretched for an extended period of
time, it loses its ability to recoil. Eventually, the heart fails and congestive heart failure
occurs.

The nurse must monitor for signs of fluid retention. Left-sided congestive heart failure
occurs when fluid backs into the lungs and is indicated by rales and blood-tinged
sputum. Distended neck veins are also an indication, as well as the client’s report of
needing to sleep on two or more pillows to breathe. Right-sided congestive heart failure
occurs when the blood backs into the periphery causing peripheral edema, fatigue, and
asites.
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The diagnosis of congestive heart failure is made by the evaluation of the signs and
symptoms as well as looking at the client’s cardiac function. This can be done by evalua-
tion of the blood pressure, ECG, central venous pressure monitoring (CVP), pulmonary
artery wedge pressure monitoring (PAWP), echocardiogram, atrial natriuretic peptide
(ANP), and brain natriaretic peptide (BNP). The normal BNP is less than 100; a poor
prognosis is determined if the levels exceed 400-500. Electrolyte evaluation is also
helpful in determining the clinical picture. See Table 3.3 for other diagnostic tools used
to determine congestive heart failure.

TABLE 3.3 Diagnostic Tools for Determining Congestive Heart Failure
Diagnostic tools Used to Diagnose

Congestive Heart Failure Prepation for Exam Normals

Electrolytes Usual NPO. Sodium: 135-145 mEq/L
Potassium: 3.5-5.5 mEg/L
Chloride: 95-105 mEqg/L
Magnesium: 1.5-2.5 mEqg/L
Calcium: 8.5-10.5 mg/dl

ANP NPO for ANP. Insignificant amounts present in
BNP normal individuals
Less than 100
Urinalysis None. Check for creatinine:.6—1.35 mg/dL
Liver function None. BUN, ALT, AST, serum bilirubin
(see the “Fast Facts” element later in
the book)
Arterial blood gases None.
Chest x-ray None.
ECG None.
echocardiogram None.
Cardiac CTA (computer Preparation is the same as To determine size and shape of heart
tomography angiography) other CAT scans (allergies to  as well as blockages

dyes, renal function studies
done prior to test, force fluids
after the exam). (See Chapter
13, “Care of the Client with
Neoplastic Disorders.”)

Treatment includes diuretics, inotropes, and a diet low in sodium. Other drugs might be
prescribed to decrease preload and afterload. IV nitroprusside, milrinone (Primacor), or
nitroglycerine nesiritide (natrecor) are often used to improve cardiac contractility. Other
medications used to support cardiac function are angiotensin receptor blockers (ARBs),
angiotensin-converting enzyme (ACE) inhibitors, and beta blockers. These drugs
increase the force of cardiac contractions. Morphine is often given to control pain as
well as to treat preload.

If the client’s condition deteriorates despite the use of cardiac drugs, an intra-aortic
balloon pump (IABP) might be inserted. The IABP is inserted into the aorta. A balloon
is inflated during diastole and deflates just before systole, reducing the afterload. This



88

Chapter 3: Care of the Client with Cardiovascular Disorders

procedure improves perfusion to the heart, brain, and lungs and decreases perfusion to
the kidneys and lower extremities.

With use of the IABP, perfusion to the lower extremities and the kidneys could be
impeded during inflation of the pump, so assessment of pulses distal to the pump inser-
tion site and assessment of urinary output is essential.

Other management of CHF includes monitoring O, saturation, pulmonary artery wedge
pressure (PAWP) with an attempt to maintain PAWP between 15 and 20 mm/hg.
Central venous pressure (CVP) monitoring and frequent checking of vital signs are
essential nursing care for the client with CHE

Cardiogenic Shock

There are three types of shock: cardiogenic shock, hypovolemic shock, and vasogenic or
neurogenic shock. Cardiogenic shock occurs when the heart fails to pump enough blood to
perfuse the tissues adequately. This type of shock might be due to a myocardial infarc-
tion, congestive heart failure, pericarditis, cardiac tamponade (fluid around the heart
that constricts the heart muscle), severe vascular disease, or rupture of an abdominal
aortic aneurysm. Hypovolemic shock occurs when there is insufficient blood flow to
maintain blood pressure. This results in decreased oxygenation to vital organs.
Vasogenic or neurogenic shock occurs when there is trauma to the brain or spinal cord.
This results in shock secondary to the nervous systems inability to maintain vasocon-
striction. Chapter 10, “Care of the Client with Neurological Disorders,” discussses this
type of shock in detail. In cardiogenic shock, there is necrosis of more than 40% of the
left ventricle. Most of the clients experiencing cardiogenic shock complain of chest pain.
Other symptoms include

» Hypotension
» Tachycardia
» Tachypnea

v

Frothy, pink-tinged sputum
» Restlessness
» Orthopnea

» Oliguria

The mortality rate of cardiogenic shock is extremely high if it is not detected early.
Treatment includes oxygen therapy. The physician will order a pain reliever such as
morphine sulfate. Diuretics, nitroglycerin, and other medications to reduce the preload
are also parts of the treatment. In extreme situations, an intra-aortic balloon pump
might be used to decrease the workload of the heart.
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Aneurysms

An aneurysm is a ballooning of an artery, as illustrated in Figure 3.8. The greatest risk
for these clients is rupture and hemorrhage. Aneurysms can occur in any artery in the
body and might be the result of congenital malformations, arteriosclerosis, or secondary
to hypertension. There are several types of aneurysms:

» Fusiform: Affects the entire circumference of the artery
» Saccular: An outpouching affecting only one portion of the artery

» Dissecting: Bleeding into the wall of the vessel

The client with an abdominal aortic aneurysm will frequently complain of feeling “my
heart beating in my abdomen” or low back pain. Any such complaint should be further
evaluated. On auscultation of the abdomen, a bruit could be heard. Diagnosis can be
made by ultrasound, computer tomography, arteriogram, or abdominal x-rays. If the
aneurysm is found to be 5 centimeters or more, surgery might be scheduled. During
surgery, the aorta is clamped above and below and a donor vessel is anastamosed in
place. When the client returns from surgery, pulses distal to the site should be assessed.
Because the blood supply is stopped to the kidneys and lower extremities during surgery
the nurse should monitor the client’s renal function and pedal pulses. Endovascular
stents are now being used to relieve pressure on the aneurysm and reinforce the weak-
ened vessel. The stents are threaded through an incision in the femoral artery.
Postoperative care is much the same as that of the client who has undergone a cardiac
catheterization.

Do not palpate the mass because pressure on the weakened vessel can lead to rupture and hemorrhage.
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Inflammatory Diseases of the Heart

Inflammatory and infectious diseases of the heart often are a result of systemic infections
that affect the heart. Inflammation and infection might involve the endocardium, peri-
cardium, valves, or the entire heart.

Infective Endocarditis

Infective endocarditis, also known as bacterial endocarditis, is usually the result of a bacterial
infections or collagen diseases. Endocarditis can also be related to cancer metastasis. As
a result, the heart is damaged and signs of cardiac decompensation results. The client
commonly complains of shortness of breath, fatigue, and chest pain. On assessment, the
nurse might note distended neck veins, a friction rub, or a cardiac murmur.

Treatment involves treating the underlying cause with antibiotics, anti-inflammatory
drugs, and oxygen therapy. Bed rest is recommended until symptoms subside. If the
valve is severely damaged by infection, a valve replacement might have to be performed.
Replacement valves are xenograft (bovine [cow] or porcine [pig]), cadaver, or mechan-
ical. If the client elects to have a mechanical valve replacement, he will have to take anti-
coagulants for life. Following surgery, the nurse must be alert for signs of complications.
These include decreased cardiac output or heart failure, infection, and bleeding. The
physician often will prescribe digoxin, anticoagulants, cortisone, and antibiotics postop-

eratively.

A porcine valve will probably be rejected by a client who is Jewish. A bovine valve will probably be rejected
by a client who is Hindu.

Pericarditis

Pericarditis is an inflammatory condition of the pericardium, which is the membrane sac
around the heart. Symptoms include chest pain, difficulty breathing, fever, and
orthopnea. Clients with chronic constrictive pericarditis show signs of right-sided
congestive heart failure. During auscultation, the nurse will likely note a pericardial fric-
tion rub. Laboratory findings might show an elevated white cell count. ECG changes
consist of an S-T segment and T wave elevation. The echocardiogram often shows peri-
cardial effusion.

Treatment includes use of nonsteroidal anti-inflammatory drugs to relieve pain. The
nurse should monitor the client for signs of pericardial effusion and cardiac tamponade
that include jugular vein distention, paradoxical pulses (systolic blood pressure higher on
expiration than on inspiration), decreased cardiac output, and muffled heart sounds. If
fluid accumulates in an amount that causes cardiac constriction, the physician might
decide to perform a pericardiocentesis to relieve the pressure around the heart. Using an
echocardiogram or fluoroscopic monitor, the physician inserts a large-bore needle into
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the pericardial sac. After the procedure, the nurse should monitor the client’s vital signs
and heart sounds. In severe cases, the pericardium might be removed.

If the client has a history of pericarditis or endocarditis and is scheduled for dental work or surgery, he will
be placed on prophylactic antibiotics to prevent exacerbation of his condition.

Peripheral Vascular Disease

The term peripheral vascular disease (PVD) refers to a group of diseases affecting both
arteries and veins. Peripheral arterial disease, the most common type of PVD, often
results in amputations, kidney disease, and ulcerations of the extremities.

Signs of PVD include a decrease in pulse rate and strength, coldness of the extremity,
intermittent claudication (burning and leg cramps on ambulation), and swelling of the
extremity.

Treatment is aimed at restoring blood flow to the extremity. Treatment includes a
sympathectomy to sever the sympathetic ganglia as a last resort, thereby resulting in
vasodilation, vasodilating drugs, or femoropopliteal bypass graft. Stents can also be used
to maintain an open vessel. If circulation to the extremity is not restored, an amputation
might be required.

Femoral Popliteal Bypass Graft

When blood flow to the lower legs is interrupted, the physician might elect to perform
to bypass the blockage in the vessel. Grafts can be made of synthetic materials such as
polytetrafluoroethylene, Gore-Tex, and Dacron. Donor vessels can also be used.

Preoperatively, the nurse should assess renal function and the extremity for pulses,
swelling, color, and temperature. If a Doppler is used to obtain pulses, it should be
documented. Dye studies might also be ordered prior to the surgical procedure to deter-
mine the extent of the disease. The nurse should assess the client’s potential complica-
tions associated with dye procedures such as allergies to iodine.

During the graft procedure, the doctor removes the donor vessel and bypasses the block
vessel. Following the procedure, the nurse should monitor for signs of graft rejection.
These include redness at the site and signs of decreased oxygenation to the extremity.
Other nursing care includes

» Assessing color, temperature, and pulses
» Assessing for pain and administering medication as ordered

» Monitoring blood pressure

v

Instructing the client to keep the affected extremity straight and not to cross her
legs at the knee

v

Assessing the incision site
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At discharge, the client should be taught to avoid sitting at a 90° angle or crossing her
legs and to take anticoagulants and vasodilating drugs as ordered. She should also be
taught to report signs of decreased oxygenation to the extremity. If graft occlusion does
occur, a thrombectomy, tissue plasminogen activator, or revision of the graft might be
required.

Varicose Veins/Thromhophlebitis

Varicose veins occur when the valves that serve to push blood back to the heart become
weak and collapse. This allows blood to pool in the vein. The stagnant blood often clots
and occlusion of the vessel occurs. If a clot breaks loose, it can travel to the heart or
lungs resulting in a pulmonary emboli.

Thrombophlebitis occurs when a vein becomes inflamed and a clot forms. Most throm-
bophlebitis occurs in the lower extremities, with the saphenous vein being the most
commonly affected vein. Homan’s sign is an assessment tool used for many years by
healthcare workers to detect deep vein thrombi. It is considered positive if the client
complains of pain on dorsiflexion of the foot. Homan’s sign should not be performed
routinely because it can cause a clot to be dislodged and lead to a pulmonary emboli. If a
diagnosis of thrombophlebitis is made, the client should be placed on bed rest with
warm, moist compresses to the leg. An anticoagulant such as enoxaparin, heparin, or
sodium warfarin is ordered, and the client is monitored for complications such as
cellulitis. If cellulitis is present, antibiotics are ordered.

Antithrombolitic stockings or compression devices are ordered to prevent venous stasis.
When antithrombolitic stockings are applied, the client should be in bed for a minimum
of 30 minutes prior to applying the stockings. The circumference and length of the
extremity should be measured to prevent rolling down of the stocking and a tourniquet
effect.

Raynaud’s Phenomenon

Raynaud’s phenomenon occurs when there are vascular vasospasms brought on by expo-
sure to cold. Raynaud’s is more common in women and has been linked to decreasing
estrogen levels. The most commonly affected areas are the hands, nose, and ears.
Management includes preventing exposure, stopping smoking, and using vasodilators.
The client should be encouraged to wear mittens when outside in cold weather.

Buerger’s Disease

Buerger’s disease (thromboangiitis obliterans) results when spasms of the arteries and
veins occur primarily in the lower extremities. These spasms result in blood clot forma-
tions and eventually destruction of the vessels. Symptoms associated with Buerger’s
disease include pallor of the extremities progressing to cyanosis, pain, and paresthesia.
As time progresses, trophic changes occur in the extremities. Management of the client
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with Buerger’s disease involves the use of Buerger-Allen exercises, vasodilators, and
oxygenation. The client should be encouraged to stop smoking.

Case Study

A 77-year-old male reports to the doctor with complaints of shortness of breath. On examination, the
doctor finds crackles in the base of the lungs, a blood pressure of 190/96, slight tachycardia, and a gain
of 10 pounds since the client’s last check-up. The doctor has prescribed medications to control conges-
tive heart failure. Total cholesterol is 240 mg/dL, sodium is 160 mEqg/L, and potassium is 3.6 mEq/L.

1. Are the client’s symptoms consistent with right-sided or left-sided congestive heart failure?
What medications should the nurse expect the doctor to prescribe?

How does the client’s blood pressure affect the client’s cardiac function?

What is the correlation between the weight gain and the congestive heart failure?

If the client’s congestive heart failure is not treated effectively, what will be the result?

2 & > 2 M

What dietary management should be implemented for this client?

Answers to Case Study

1. The client’s symptoms are consistent with both right-sided and left-sided congestive heart failure. In
left-sided congestive heart failure, fluid backs up into the lungs. In right-sided congestive heart
failure, fluid backs up into the extremities. This client has weight gain, shortness of breath, and
crackles heard on auscultation.

2. Treatment of congestive heart failure is threefold. The diet should be low in sodium. Medications
include diuretics such as furosemide (Lasix), milrinone (Primacor), or nesiritide (Natrecor) to
increase cardiac output and pain management with morphine.

3. The client’s blood pressure is elevated. The peripheral resistance increases the workload on the
heart. This further compromises the cardiac condition and leads to worsening congestive heart
failure.

4. The weight gain is a sign of right-sided congestive heart failure.

5. If the client’s congestive heart failure is not treated, the client’s lungs will fill with fluid. Fluid in the
lungs prevents oxygenation to the heart and brain. The heart failure will worsen and lead to death.

6. The dietary management is low sodium, low fat, and low cholesterol.
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Key Concepts

This chapter discussed the most common types of cardiovascular problems. The key
concepts will help the nursing graduate on the NCLEX by focusing on the most
commonly used key terms, diagnostic exams, and pharmacological agents used to treat
these problems. This section is covered on the NCLEX in the area of physiological

integrity.

Key Terms

» Aneurysms

» Angina pectoris

» Angioplasty

» Atherosclerosis

» Blood pressure

» Buerger’s disease

» Cardiac catheterization

» Cardiac tamponade

» Cardiopulmonary resuscitation
» Cholesterol

» Conduction system of the heart
» Congestive heart failure

» Coronary artery bypass graft
» Defibrillation

» Diastole

» Electrocardiogram

» Heart block

» Hypertension

» Implantable cardioverter

» Myocardial infarction

» Pacemaker

» Raynaud’s phenomenon

» Systole

» Thrombophlebitis
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» Varicose veins
» Ventricular fibrillation

» Ventricular tachycardia

Diagnostics

The exam reviewer should be knowledgeable of the preparation and care of clients
receiving exams to diagnose cardiovascular problems. While reviewing these diagnostic
exams, the exam reviewer should be alert for information that would be an important
part of nursing care for these clients. The pertinent labs and exams are as follows:

» Cardiac catheterization

» Cardiac CTA

» Cardiac profile

» Central venous pressure monitoring
» Chest x-ray

» Clotting studies

» Complete blood count

» Doppler studies

» Dye studies for cardiac functions

» Echocardiogram

» Electrophysiologic studies

» Exercise Tolerance Test

» Fluoroscopy

» MRI

» Oxygen saturation levels

» Serum cholesterol and triglycerides
» Serum electrolytes

» Thallium scans

» Ultrasonography

» Vital signs
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Pharmacological Agents Used in the Treatment of
Clients with Cardiovascular Disorders

An integral part of care to clients with cardiovascular disorders is pharmacological inter-
vention. These medications provide an improvement or cure of the clients’ cardiac
problems. Table 3.4 lists examples of drugs used to treat cardiovascular disorders, but it
is not inclusive of all the medications used to treat disorders of the cardiovascular
system. Please refer to your pharmacology text for further information.

The nursing exam reviewer needs to focus on the drugs in Table 3.4. Included in this
table are the most common side and adverse effects and pertinent nursing care.

TABLE 3.4 Pharmacologic Agents Used in the Treatment of Clients with Cardiovascular
Disorders

Drug Action Side Effect Nursing Care
Thiazide diuretics; This category of drugs ~ Electrolyte imbalances;  Check potassium levels and
examples of this increases excretion of dehydration; can lead to teach the client to increase
category of drugs are water and sodium by increases in urea and his consumption of
chlorothiazide (Diuril) inhibiting resorptionin  gout. potassium-rich foods. Care
and hydrochlorothiazide the early distal tubule. should be taken when
(Esidrix, HCTZ) They are used for administering diuretics to the
hypertension, edema in elderly. The client should be
congestive heart failure, taught to take the medication
and intraocular pressure in the morning to prevent
in glaucoma. nocturia.
Loop diuretics; an Loop diuretcs inhibit Same. Same.
example of this type of  resorption of sodium
drug is furosemide and chloride in the loop
(Lasix) of Henle.
Osmotic diuretics; Osmotic diuretics Same. Same.
examples of this type of increase the osmotic
drug are mannitol pressure of glomerular
(Mannitol, Osmitrol, filtrate, thereby
Resectisol), Urea decreasing absorption of
sodium.
Potassium-sparing Acts on the distal tubule  Can cause nausea and Because this drug category is
diuretics; examples of  to inhibit reabsorption of  vomiting; lead to potassium sparing, there is
this type of drug are sodium and chloride and  electrolyte imbalances no need to increase
spironolactone increase potassium such as hyperkalemia potassium in the diet. Teach
(Aldactone), amiloride,  retention. This drug is and hyponatremia; and  the client to take the drug
(Midamore), and used for hypertension lead to liver and blood with food to decrease
triamterene (Dyrenium)  and for Cushing’s disease. dyscrasias. Gynecomastia gastrointestinal upset. Teach
It can be used in some is important to note. the client to avoid prolonged
CHF patients. exposure to the sunlight

because photosensitivity can
occur.



TABLE 3.4 cContinued
Drug
Beta-adrenergic

Side Effect

Orthostatic hypotension;
bradycardia; diarrhea;
nausea; and vomiting.

Action

Used to treat hyper-
blockers;examples of tension, ventricular

this category of drugs  dysrhythmias, and

are propanolol (Inderal), angina pectoris. Non-
metopolol (Lopressor), selective blockers

and nadolol (Corgard)  produce a fall in blood
pressure with reflex
tachycardia or bradycaria
through a mixture of
B-blocking effects.
Selective B-blockers
compete for stimulation
of B-receptors in cardiac
smooth muscles.

Calcium channel
blockers;examples of
this type of drug are
nifedipine (Procardia,
Adalat), verapamil
(Calan, Isoptin), and
amilodipine (Norvasc)

This category of drugs is  The most common side
used to treat hyper- effects are dysthythmias
tension and dysrhythmias, and edema. The client
unstable angina, and might experience a
stable angina. They headache, fatigue,
produce calcium ion drowsiness, or facial
influx across the cell flushing. These drugs
membrane in cardiac and  should not be used in
vascular smooth muscle.  clients with second-
They dilate coronary and third-degree heart
arteries, slow the SA and  block, or cardiogenic
AV nodes, and dilate shock because they can
peripheral arteries. worsen symptoms.
Caution should be taken
when treating the client
with congestive heart
failure with this category
of drugs.

Angiotensin-converting  This type of drug acts by The most common side
enzyme inhibitors; selectively suppressing  effect is hypotension.
examples of this type of rennin-angiotensin [to  These drugs can cause
drug are captopril angiotensin II. They
(Capoten) and lisinopril  dilate the arteries and
(Zestril) veins.

The nurse should check
creatinine levels and
electrolytes to ensure
that the client is not
experiencing
hyperkalemia.

a cough and angioedema.
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Nursing Care

Teach the client to rise
slowly. It should be used
with caution in the elderly. It
can lead to congestive heart
failure so the client should be
taught to report signs of
edema. It should be used
with caution in a client with
diabetes, pregnancy, or
asthma. It can lead to CHF if
given in a client with acute
failure.

Teach the client to check his
pulse and to report signs of
edema such as shortness of
breath and swelling of the feet
or ankles.

The client should be taught
to remain at rest for
approximately 30 minutes
after taking the first dose to
prevent orthostatic
hypotension. The client
should be taught to report
signs of renal failure.

(continues)
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TABLE 3.4 cContinued

Drug Action Side Effect

Central alpha agonists  This type of drug acts by Can lead to hypotension
(also known as central inhibiting the and bradycardia and
acting adrenergics); sympathetic vasomotor  reduce cardiac output.
examples of this type of center in the central Assess blood studies
drug are clinidine hcl nervous system. These  such as neutrophils,
(Catapress) and drugs are used to treat  platelets, and renal
methylodopa (Aldomet) hypertension. function. Can cause dry

mouth and allergic
reactions such as rash,
fever, and pruritis,
urticaria.

Vasodilators; an This type of drug is used Can lead to nasal
examples of this type of to treat hypertension and congestion, muscle
drug are hydralazine congestive heart failure.  cramps, cardiac

(Apresoline), palpitations, headaches,
nitroglyerine (Tridil), dizziness, nausea,

and nitroprusside vomiting, anorexia,
(Nipride) diarrhea, or constipation.

Can cause a rash or
pruritus and lead to
bone marrow
suppression. This drug
category is
contraindicated in a
client with coronary
artery disease and
concomitant rheumatic
fever.

Alpha-receptor blockers; Causes pheripheral blood Can lead to dizziness,
an example of this type vessels to dilate, lowers  headaches, drowsiness,
of drug is doxazosin peripheral resistance, vertigo, and weakness.
(Cardura) and reduces blood This type of drug can
pressure. Also used to  also cause nausea,
increase urinary outflow vomiting, and abdominal
in a client with prostate  pain. If the client is
disease. allergic to quinazolines,
there might be a cross-

allergic reaction. Use with

caution in a pregnant
client.

Nursing Care

Aldomet can cause
impotence and turn the urine
dark brown when it is
exposed to sunlight. Also can
cause photosensitivity.
Administer this category of
drugs prior to meals.

Teach the client to take with
food to decrease
gastrointestinal upset. Notify
the healthcare provider if the
client experiences fever,
severe fatigue, or muscle or
joint pain. Teach the client to
rise slowly to prevent
orthostatic hypotension and
notify the healthcare provider
if the client is pregnant.
Nitroglyerine should be
protected from light.

Take the first dose at bedtime
to prevent ortostatic
hypotention.
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Drug

Angiotensin receptor
blockers; examples of
this type of drugs are
valsartan (Diovan),
losartan (Cozaar),
candesartan (Atacand),
and telmisartan
(Micardis)

Action

effects of angiotensin Il
and blocks the binding
of angiotensin Il to the
AT1 receptor found in
tissue. Used to treat
hypertension.

Antidyshythmics;
examples of this type
of drug are quinidine
sulfate (Quinadine),
procainamide
hydrochloride
(Pronestyl), lidocaine
(Xylocaine), amiodarone
hydrochloride
(Cordarone), atropine
sulfate, magnesium
sulfate, and digoxin
(Lanoxin)

These drugs are used to
treat atrial fibrillation,
premature atrial
tachycardia, ventricular
tachycardia, and atrial
flutter.

Side Effect

Blocks the vasoconstrictor Can lead to dizziness,
and aldosterone-sereting

insomnia, anxiety,
diarrhea, dyspepsia,
anorexia, and vomiting.
Can cause myalgia. Can
cause a cough, but this is
less common in this
category of drugs than in
the ACE drugs. Increases
digoxin levels. The nurse

should check the creatinine

levels for renal function.
Should be used cautiously
with NSAIDs.

Can cause headaches,
dizziness, confusion,
psychosis, tinnitus,
blurred vision,

hearing loss, and
disturbed color vision.
Nausea, vomiting,
diarrhea, and anorexia
have been reported.

Bone marrow suppression
can occur. Quinidine can
interact with other drugs
such as digoxin (Digitalis)
and anticoagulants such
as sodium warfarin
(Coumadin). Quinidine
can prolong Q-T intervals.
This drug can also cause
Torsades de pointes (a
very rapid ventricular
tachycardia characterized
by a gradually changing
QRS complex). Lidocaine
should be administered

in a glass bottle with

an infusion pump.
Amiodarone HCL
(Cordarone) can lead to
pulmonary fibrosis.
Atropine can lead to
tachycardia, and
magnesium sulfate can
lead to hypermagnesemia.
Digoxin can lead to
bradycardia.
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Nursing Care

Teach the client to notify the
health care provider if the he
develops mouth sores, fever,
or edema.

Monitor heart rate and
rhythm. Teach the client
taking anti- dyshythmics to
report hearing difficulty, tell
the doctor if she could be
pregnant, and report visual
disturbances and renal
disease. The client taking
digoxin should be taught to
take her pulse for one full
minute prior to taking the
medication. If the pulse rate
is below 60 in the adult, 80
in the child, or 100 in the
neonate, the dose should be
held and the healthcare
provider notified. Signs of
toxicity to digoxin are
bradycardia, halos around
lights, and nausea. The
therapeutic level of digoxin is
.5-2 ng/ml.

(continues)
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TABLE 3.4 cContinued
Drug

Anticoagulants;
examples of
anticoagulants are
warfarin sodium
(Coumadin), heparin,
and enoxaparin

Action Side Effect

Used to treat clients with  Hemorrhage,
thrombosis, warfarin agranulocytosis,

sodium decreases leucopenia, eosinophilia,
vitamin K absorption and thrombocytopenia.
thereby prolonging the ~ These drugs interact
bleeding time. Heparin ~ with salicylates (aspirin),

and the derivatives of
heparin prolong the
bleeding time by
interfering with the
clotting chain.

(Lovenox)

Thrombolytics; examples These drugs are used to
of thrombolytics are destroy a clot. They are
streptokinase used to treat coronary
(Streptase), t-PA (Tissue thrombus, acute
Plasminogen Activator), ischemia associated with
and abbokinase a hemorrhagic cerebro
(Urokinase)
vein thrombus.

steroids, and NSAIDs.
Blood studies such as
partial prothrombin time
(PTT) and protime (PT)
should be done
periodically during the
course of treatment. The
client should report a
rash, a fever, or urticaria.
The antidote for
coumadin is vitamin K,
and the antidote for
heparin is protamine
sulfate.

Clients with a history of
streptococcal infections
might not respond to
treatment with
streptokinase because
antibodies are present.

vascular accident, or deep The nurse should check

the bleeding times.

Nursing Care

Teach the client to report to
the dentist that he is taking
an anticoagulant prior to any
dental work. Watch for
bleeding during flossing,
tooth brushing, shaving, and
so on. Teach the client the
correct method of taking the
drug. Heparin and heparin
derivatives should be given
in the abdomen
approximately two inches
from umbilicus. The client
should not aspirate after the
injection or massage the
area. Teach the client
regarding signs of prolonged
bleeding times. If the client is
taking coumadin, he should
be taught to limit the intake
of dark green leafy foods
such as turnip greens. Other
example of foods to limit are
cabbage, rhubarb, and cauli-
flower because these foods
contain high amounts of
vitamin K. The client should
report to the doctor the
intake of herbals, vitamin E,
or green tea because these
substances prolong bleeding
times. Note: enoxaparin
(Lovenox) doses are based
on weight and renal function.

Instruct the client to report
signs of bleeding. A drug
history should check for
previous use of streptokinase
because many physicians do
not recommend that this
drug be repeated only every
two years. (This might be a
life-long restriction.)

Also, check for recent stroke
history.
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Apply Your Knowledge

The nurse reviewing for the licensure exam must be able to apple knowledge to meet
client needs. Utilization of information found in this chapter will help the graduate to
answer questions found on the NCLEX.

Exam Questions

1. A client with hypertension has an order for furosemide. Which lab finding should
be reported to the physician?

A. Phosphorus 2.5 mEq/L
B. Potassium 1.8 mEq/L
C. Calcium 9.4 mg/dl

D. Magnesium 2.4 mEq/L

2. A client is admitted with a diagnosis of heart block. The nurse is aware that the
pacemaker of the heart is the:

A. AV node
B. Purkinje fibers
C. SA node
D. Bundle of His

3. A client is being treated with nitroprusside (Nitropress). The nurse is aware that
this medication:

A. Should be protected from light
B. Is a non—potassium-sparing diuretic
C. Causes vasoconstriction

D. Decreases circulation to the extremities

4. A client being treated with lisinopril (Zestril) develops a hacking cough. The nurse
should tell the client to:

A. Take half the dose to control the problem
B. Take cough medication to control the problem
C. Stop the medication

D. Report the problem to the doctor
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5. An elderly client taking digitalis develops constipation. The nurse is aware that
constipation in a client taking digitalis might:

A. Develop an elevated digitalis level
B. Have a decrease in the digitalis levels
C. Have alterations in sodium levels

D. Develop tachycardia

6. The client is suspected of having had a myocardium infarction. Which diagnostic
finding is most significant?

A. LDH
B. Troponin
C. Creatinine

D. AST

7. A client with an internally implanted defibrillator should be taught to:
A. Avoid driving a car
B. Avoid eating food cooked in a microwave
C. Refrain from using a cellular phone

D. Report swelling at the site

8. A client is scheduled for a cardiac catheterization. Following the procedure, the

nurse should:
A. Assess for allergy to iodine
B. Check pulses proximal to the site
C. Assess the urinary output

D. Check to ensure that the client has a consent form signed

9. A client with Buerger’s disease complains of pain in the lower extremities. The
nurse is aware that Buerger’s disease is also called:

A. Pheochromocytoma
B. Intermittent claudication
C. Kawasaki disease

D. Thromboangiitis obliterans



10. A client with an abdominal aneurysm frequently complains of:

A. A headache

B. Shortness of breath only during sleep
C. Lower back pain

D. Difficulty voiding

Answers to Exam Questions

1.

Answer B is correct. The client taking furosemide is at risk for developing
hypokalemia (decreased potassium) because this drug is a non—potassium-sparing
diuretic. A potassium level of 1.8 is extremely low and might result in cardiac
dysrhythmias. Answers A, C, and D are incorrect because the levels noted in the
question are within normal levels.

. Answer C is correct. The pacemaker of the heart is the SA node. The impulse

moves from the SA node to the AV node on to the right and left bundle branches
and finally to the Purkinje fibers. This makes answers A, B, and D incorrect.

. Answer A is correct. Nitroglycerine preparations should be protected from light

because light decreases the effectiveness of this category of medication. Answer B
is incorrect because Nitropress is not a diuretic. Answer C is incorrect because
Nitropress is a vasodilator, not a vasoconstrictor. Answer D is incorrect because
nitroglycerine does not decrease circulation to the extremities.

. Answer D is correct. A hacking cough is a common side effect and should be

reported to the doctor. The client should not be told to half the dose because this
can result in an elevated blood pressure, so answer A is incorrect. Answer B is
incorrect because taking a cough medication will mask the symptom of a possible
allergic reaction. Answer C is incorrect because, although the client stops taking
the medication, this answer states that the client can report the finding to the
doctor at the time of the scheduled visit. She should report this finding immedi-
ately.

. Answer A is correct. The client taking digitalis should avoid constipation because

constipation can lead to digitalis toxicity. Answer B is incorrect because constipa-
tion will not lead to a decrease in the digitalis levels. Answer C is incorrect because
constipation does not result in alterations in the sodium level. Answer D is incor-
rect because digitalis toxicity will result in brachycardia, not tachycardia.

. Answer B is correct. The best diagnostic tool for confirming that the client has

experienced a myocardial infarction is the troponin level. Another lab value associ-
ated with a myocardial infarction is the CKMB. Answer A is incorrect because the
LDH is also elevated in clients with muscle trauma not associated with an MI.
Answer C is incorrect because the creatinine level indicates renal function. Answer
D is incorrect because the AST level is elevated with gallbladder and liver disease
as well as muscle inflammation.
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1.

10.

Answer D is correct. The client with an implantable defibrillator should report
redness, pain, and swelling at the site of the implant. Answers A, B, and C are
incorrect because the client can drive a car, eat food cooked in a microwave, and
use a cellular phone. The client probably will be told to wait three months to drive
a car. He should put his food in the microwave and step five feet away from the
microwave during cooking. A cellular phone can be used but should be held in the
right hand.

. Answer C is correct. The dye used in the procedure can cause a decrease in renal

function. The client’s renal function should be assessed and changes reported to
the doctor immediately. Answer A is incorrect because the client’s allergies should
be checked prior to the procedure, not after the procedure. The femoral artery is
commonly used as the site for a catheterization. Answer B is incorrect because the
pulses should be checked distal to the site. Answer D is incorrect because the
permit should be signed prior to the procedure.

Answer D is correct. The other name for Buerger’s disease is thromboangiitis
obliterans. Answer A is incorrect because pheochromocytoma is an adrenal tumor.
Answer B is incorrect because intermittent claudication is pain in an extremity
when walking. Answer C is incorrect because Kawasaki disease is an acute vasculitis
that can result in an aneurysm in the thoracic area.

Answer C is correct. Clients with abdominal aortic aneurysms often complain of
nausea, lower back pain, and feeling their heart beat in the abdomen. Answer A is
incorrect because a headache is a symptom of a cerebral aneurysm. Answer B is
incorrect because, although the client with an abdominal aneurysm might have
shortness of breath, this symptom is not particular to during sleep. Answer D is
incorrect because difficulty voiding is not associated with an abdominal aneurysm.
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CHAPTER FOUR

Care of the Client with
Endocrine Disorders

The endocrine system comprises glands distributed throughout the body
and is responsible for secretion and regulation of hormones. The endocrine
system is made up of the following glands:

» Pituitary gland

v

Adrenal glands
Thyroid gland

v

» Pancreas

v

Parathyroid glands

v

Opvaries, testes

Figure 4.1 shows a diagram of the endocrine system.
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FIGURE 4.1 Endocrine system.
Problems with the endocrine system occur when there is too little produc-

tion or excess production of hormones. The onset of endocrine disorders
can appear suddenly and be life-threatening, or can appear gradually.
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Pituitary Gland

The pituitary gland is located in the center of the skull at the base of the brain in an
area called the sella turcica. The anterior lobe, or adenohypophysis, secretes hormones that
stimulate the thyroid gland, adrenal cortex, and the gonads. Growth hormone and
prolactin are produced by the anterior pituitary gland. The posterior pituitary produces
vasopressin or antidiuretic hormone and oxytocin. The neurohypophysis, the posterior
portion of the pituitary gland, stores hormones produced by the hypothalamus. The
hypothalamus shares a circulatory system with the anterior pituitary gland. This system
of nerve fibers connects the hypothalamus to the posterior pituitary and controls how
the central nervous system and endocrine system regulate homeostasis of the body.
Other functions of the pituitary gland include development of the gonads, regulation of
heart rate and rhythm, and assisting other glands in the endocrine system to secrete
their hormones.

The diagnosis of pituitary disorders is done by evaluating various hormone levels.
Computer tomography (CT) scans, x-rays, and magnetic resonance imaging (MRI) can
also identify tumors. Alterations in pituitary function are often reflected as a decrease in
pituitary hormone or an increase in pituitary hormone. The sections that follow discuss
these problems in greater detail.

Hypopituitarism

Hypopituitarism is a disorder in which there is a deficiency of one or more of the
hormones produced in the anterior pituitary. Deficiencies in thyroid-stimulating
hormone (T'SH) and adrenocorticotropic hormone (ACTH) often result in hypotension
and can be life-threatening. Other problems that occur when there is a lack of pituitary
function are failure to develop secondary sex characteristics associated with a lack of
gonadotropins, luteinizing hormone (LH), and follicle-stimulating hormone (FSH). A
lack of these hormones is not life-threatening but can alter body image and prevent the
client from being able to reproduce. Management of hypopituitarism consists of early
diagnosis and treatment with hormone supplementation.

Hyperpituitarism

Hyperpituitarism is a state that occurs with anterior pituitary tumors or hyperplasia of
the pituitary gland. Tumors are the most common reason for hyperpituitarism. Women
with prolactinomas usually experience anovulation, irregular menses, reduction in sex
drive, and lactation. Other signs and symptoms of pituitary tumors include headache,
visual disturbances, and altered levels of consciousness. Gigantism (increased levels of
growth hormone in the child) or acromegaly (increased levels of growth hormone in the
adult) can also result from hyperpituitarism.

Management depends on the type and location of the tumor. Many clients respond well
to medical management with bromocriptine mesylate (Parlodel) or cabergoline
(Dostinex). These drugs should be given with food to decrease gastrointestinal distur-
bance. Pregnant clients should not be prescribed Parlodel.
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Surgical removal of the tumor can be accomplished by a transsphenoidal approach. This
type of surgery is performed by passing an instrument through the sphenoid sinus (see
Figure 4.2). Clients return from surgery with nose packing in place. Postoperatively the
client should be taught to avoid coughing, sneezing, nose blowing, and bending. Soft
toothbrushes should be used for several weeks following surgery. Any discharge from
the nose should be checked for glucose because cerebrospinal leakage can occur.

FIGURE 4.2
Transsphenoidal
surgery for the
removal of pituitary
tumors.

X-ray therapy is sometimes used to shrink the tumor. Radiotherapy, a stereotactic radia-
tion, is generally preferred over external beam radiation because a higher dose of radia-
tion can be delivered to the tumor with less radiation to normal brain structures.
Damage to pituitary structures of the brain can occur with this treatment, so the client
must be assessed for signs of altered neurological function or brain infections such as
meningitis.

Disorders of the Posterior Pituitary Gland

Two disorders of the posterior pituitary gland are diabetes insipidus and syndrome of
inappropriate antidiuretic hormone (SIADH). These problems can be caused by a defi-
ciency or excess of the hormone vasopressin (antidiuretic hormone).

Diabetes Insipidus

Diabetes insipidus is a result of either a decrease in antidiuretic hormone synthesis or an
inability of the kidneys to respond to ADH. The lack of antidiuretic hormone will result
in dehydration with resulting hypotension. The nurse should assess the client’s urine for
specific gravity. The normal specific gravity is 1.010-1.030. A client with diabetes
insipidus will have a specific gravity of less than 1.010.
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The diagnosis of diabetes insipidus is confirmed by a 24-hour urine screening for osmo-
lality and a hypertonic saline test. This test is done by administering a normal water
load to the client followed by an infusion of hypertonic saline and measuring the urinary
output hourly. This test detects ADH release. A decrease in urinary output is a sign of
ADH release. Treatment includes chlorpropamide (Diabinese) or clofibrate (Atromid-S)
to increase the action of ADH, or if a severe deficiency in ADH exists, the client can be
prescribed ADH in the form of vasopressin either nasally or parenterally. The client
should be taught to alternate from one nostril to the other because this medication is
irritating to the nasal passages.

Syndrome of Inappropriate Antidiuretic Hormone

Syndrome of inappropriate antidiuretic hormone (SIADH) is a disorder of the posterior
pituitary gland where vasopressin (ADH) is secreted even when plasma osmolality is
normal or low. STADH, or Schwartz-Barter syndrome, occurs when ADH is secreted in
the presence of a low plasma osmolality. This alteration results in increased levels of
anti-diuretic hormone. High levels of ADH results in excretion of sodium. The inci-
dence is unknown but might be related to cancers, viral and bacterial pneumonia, lung
abscesses, tuberculosis, chronic obstructive pulmonary disease, mycoses, positive pres-
sure ventilators, pneumothorax, brain tumors, head trauma, certain medications, and
infectious diseases. Signs and symptoms include nausea, vomiting, muscle twitching,
changes in level of consciousness, and low sodium levels with increased urine sodium.
The treatment for SIADH includes fluid restrictions because fluid further dilutes the
serum sodium levels, gradual replacement of sodium, and administration of demeclocy-
cline (Declomycin) and intravenous hypertonic sodium.

Thyroid Disorders

The thyroid is located below the larynx and anterior to the trachea (see Figure 4.3). The
thyroid gland produces two iodine-dependent hormones: thyroxine (T4) and triiodothy-
ronine (I3). A third hormone known as thyrocalcitonin (calcitonin) is produced by the
C cells of the thyroid gland in response to calcium levels. The C cell makes calcitonin
that helps to regulate calcium levels in the blood. These hormones play a role in regu-
lating the metabolic processes controlling the rate of growth, oxygen consumption,
contractility of the heart, and calcium absorption.

Hypothyroidism

Hypothyroidism occurs when thyroid hormone production is inadequate. The thyroid
gland often enlarges to compensate for a lack of thyroid hormone, resulting in a goiter.
Another cause for development of a goiter is a lack of iodine in the diet. Other causes of
primary hypothyroidism include genetic defects that prevent the metabolism of iodine.
In the infant, this is known as cretinism. Other causes include eating a diet high in
goitrogens, such as turnips, cabbage, spinach, and radishes, or taking the medications
lithium, phenylbutazone, and para-aminosalicylic acid. Secondary hypothyroidism,
known as myxedema, is the result of a lack of pituitary production of thyroid-stimulating
hormone.
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FIGURE 4.3 Thyroid and parathyroid glands.

Signs and symptoms of hypothyroidism in the adult are as follows:

>

>

>

Fatigue and lethargy
Decreased body temperature
Decreased pulse rate
Decreased blood pressure
Weight gain

Edema of hands and feet
Hair loss

Thickening of the skin
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In severe cases, myxedema coma can occur. Symptoms of myxedema include coma,
hypotension, hypothermia, respiratory failure, hyponatremia, and hypoglycemia.
Myxedema coma can be brought on by withdrawal of thyroid medication, anesthesia,
use of sedatives, narcotics, surgery, or hypothermia.

Signs and Symptoms of Hypothyroidism in the Infant

As mentioned earlier, hypothyroidism in an infant is called cretinism. The following list
gives you the signs and symptoms of cretinism:

» Decreased respirations

» Changes in skin color (jaundice or cyanosis)
» Poor feeding

» Hoarse cry

» Mental retardation in those not detected or improperly treated

Diagnostic studies for cretinism include evaluation of T3 and T4 levels using test doses
of thyroid-stimulating hormone.

Managing Hypothyroidism

Management of the client with hypothyroidism includes the replacement of thyroid
hormone, usually in the form of synthetic thyroid hormone levothyroxine sodium
(Synthroid). Clients should be instructed to take Synthroid in the morning one hour
prior to meals with water only because food can alter absorption. Soy products should
be limited because soy can also alter absorption. The client’s history should include
other drugs the client is taking. Prior to administering thyroid medications, the pulse
rate should be evaluated. If the pulse rate is above 100 in the adult or 120 in the infant,
the physician should be notified. The client requires a warm environment due to alter-
ation in metabolic rate affecting temperature. Another problem associated with a slower
metabolic rate is constipation. A high-fiber diet is recommended to prevent constipa-
tion. Treatment of myxedema coma includes treatment of hypotension, glucose regula-
tion, and administration of corticosteroids.

Hyperthyroidism

Hyperthyroidism or thyrotoxicosis is caused by excessive thyroid hormone. Because the
thyroid gland is responsible for metabolism, the client with hyperthyroidism often expe-
riences increased heart rate, increased stoke volume, weight loss, and nervousness. The
cause of hyperthyroidism is multifactorial. Some of these causes are autoimmune stimu-
lation such as Graves’ disease, hypersecretion of thyroid-stimulating hormone (T'SH),
thyroiditis, or neoplasms of the thyroid gland.

Graves’ disease results from an increased production of thyroid hormone. The most
common cause of hyperthyroidism is hyperplasia of the thyroid, commonly referred to
as a toxic diffuse goiter.



Signs and symptoms of hyperthyroidism include
» Increased heart rate and pulse pressure
» ‘Tremors or nervousness
» Moist skin and sweating
» Increased activity
» Insomnia
» Atrial fibrillation
» Increased appetite and weight loss

» Exophthalamus

A thyroid storm is an abrupt onset of symptoms of hyperthyroidism due to Graves’
disease, inadequate treatment of hyperthyroidism, trauma, infection, surgery, pulmonary
embolus, diabetic acidosis, emotional upset, or toxemia of pregnancy. Fever, tachycardia,
hypertension, tremors, agitation, anxiety, and gastrointestinal upset occur. The
treatment for a thyroid storm includes maintenance of a patent airway and medication
to treat hypertensive crises. Propylthiouracil (PTU) and methimazole (Tapazole) are two
antithyroid drugs used to treat thyroid storm. These drugs work by blocking the
synthesis and secretion of thyroid hormone. Soluble solution of potassium iodine (SSKI)
or Lugol’s solution can be given to stop the release of thyroid hormone already in the
gland. This drug can also be given prior to thyroid surgery to prevent a thyroid storm.
The client should be taught to take the medication with a fruit juice high in ascorbic
acid, such as orange or tomato juice, to increase the absorption of the medication and
mask the taste. Taking the medication through a straw can also increase the palatability
of the medication. Propranolol (Inderal) or other beta-blocking agents can be given to
slow the heart rate and decrease the blood pressure. If fever is present, the client can be
treated with a nonaspirin medication such as acetaminophen (Tylenol) or ibuprofen.

Diagnosis of hyperthyroidism involves the evaluation of I3 and T4 levels and a thyroid
scan with or without contrast media. These thyroid function studies tell the physician
whether the client has an adequate amount of circulating thyroid hormone. A thyroid
scan can clarify the presence of an enlargement of tumor of the thyroid gland.

Management of the client with hyperthyroidism includes
» The use of antithyroid drugs (propylthiouracil or Tapazole)
» Radioactive iodine, which can be used to test and destroy portions of the gland

» Surgical removal of a portion of the gland

Prior to thyroid surgery, the client is given Lugol’s solution (SSKI)—an iodine prepara-
tion—to decrease the vascularity of the gland. Postoperatively, the client should be care-

tully assessed for the following:

» Edema and swelling of the airway (the surgical incision is located at the base of the
neck anterior to the trachea).

1M
Thyroid Disorders
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» Bleeding (check for bleeding behind the neck).

» ‘Tetany, nervousness, and irritability (complications resulting from damage to the
parathyroid). Calcium gluconate should be kept available to treat hypocalcemia.

Because the thyroid gland is located anterior to the trachea, any surgery in this area
might result in swelling of the trachea. For that reason, it is imperative that the nurse be
prepared for laryngeal swelling and occlusion of the airway. The nurse should keep a
tracheostomy set at the bedside and call the doctor if the client has changes in her voice
or signs of laryngeal stridor. The nurse should instruct the client to keep her head and
neck as straight as possible. Vital signs should be monitored, and the client should be
evaluated for signs of hypoparathyroidism. Those signs include tingling around the
mouth. The nurse should check for hypocalcemia by checking Chvostek’s sign. This is
elicited when cranial nerves 7 and 5 are stimulated and result in facial grimacing when
the cheek is tapped with the examiner’s finger. Trousseau’s sign is also an indication of
hypocalcemia and is elicited by placing a blood pressure cuff on the arm and watching
for carpopedal spasms. Refer to Figures 2.4 and 2.5 in Chapter 2, “Fluid and Electrolyte
and Acid/Base Balance,” for more information about Chvostek’s sign and Trousseau’s
sign.

Parathyroid Disorders

The parathyroid glands are four small glands located on the thyroid gland (see Figure
4.3). The primary function of the parathyroid glands is the regulation of calcium and
phosphorus metabolism. Diagnosis of parathyroid disorders is based on an evaluation of
serum calcium and serum phosphorus levels and 24-hour urine levels of calcium and
phosphorus. The normal serum calcium level is approximately 8.5-10.5 mg/dl; the
normal phosphorus level is about 2.5-4.5 mEqg/L. Radioimmunoassay exams are used to
check serum parathormone. Potential disorders of these glands include hypoparathy-
roidism and hyperparathyroidism.

Hypoparathyroidism

Hypoparathyroidism is an inadequate production of parathormone and is most often
related to the removal of the parathyroid glands during thyroid surgery. Parathyroid
hormone (PTH) is responsible for the regulation of calcium and phosphorus levels in
the blood. Calcium and phosphorus levels must be maintained within normal limits to
have adequate nerve function. Bone density is also maintained by parathormone. Signs
and symptoms of hypoparathyroidism include the following:

» Decreased blood calcium
» Increased blood phosphorus

» Neuromuscular hyperexcitability

v

Carpopedal spasms (Trousseau’s sign)
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» Positive Chvostek’s sign

» Urinary frequency

» Mood changes (depression)
» Dry, scaly skin and thin hair
» Cataracts

» Changes in teeth (cavities)
» Seizures

» Changes in EKG (prolonged Q-T intervals and inverted T waves)

TIP

Here’s a way to remember that the facial nerve is cranial nerve 7: Place your hand on the cheek bone and
move your finger out toward the ear and down the jaw line. You will note that you have formed the number
seven.

Management of the client with hypoparathyroidism involves the administration of IV
calcium gluconate and long-term use of calcium salts. If calcium gluconate is adminis-
tered intravenously, the rate should be monitored carefully because rapid administration
can result in cardiac arrhythmias. Phosphate binders such as calcium acetate (Phoslo)
can be used to bind with phosphates. This will result in a rise in the calcium level.
Vitamin D supplements can be given to increase the absorption of calcium preparations
as well as calcium in the diet.

Hyperparathyroidism

Hyperparathyroidism is the direct opposite of hypoparathyroidism. In this disorder, you
find an overproduction of parathormone. Signs and symptoms of hyperparathyroidism
include

» Decreased blood phosphorus.

» Increased blood calcium.

» Muscle weakness.

» Osteoporosis.

» Bone pain and pathological fractures.

» Increased urinary output and renal calculi.
» Nausea and vomiting.

» Changes in EKG (shortened Q-T interval and signs of heart block). Heart block
involves an alteration in the conduction system of the heart. In third- and fourth-
degree heart block, there is an alteration in the heart’s ability to transmit electrical
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impulses from the sinus node located in the right atria to the ventricle. This inter-
ference in the conduction system can cause a prolonged P-R interval and possibly
deletion of atrial contractions.

Managing a client with hyperparathyroidism is accomplished by the removal of the
parathyroid. Preoperative management involves the reduction of calcium levels.
Postoperative management includes

» Assessment of the client for respiratory distress
» Maintaining suction, oxygen, and a tracheostomy set at bedside
» Checking for bleeding (1-5ml is normal)

» Checking the serum calcium and serum phosphorus levels

To prevent the need for lifelong treatment with calcium, the client might have a
parathyroid transplant—implantation of one or more parathyroid glands to another part
of the body. If this is not possible, a total parathyroidectomy might be performed. If this
is the situation, or if inadequate production of parathormone is found, the client will
require lifelong supplementation with calcium and vitamin D.

Diabetes Mellitus

There are two types of diabetes: type 1 and type 2. Type 1, also called insulin-dependent
diabetes mellitus (IDDM) or juvenile-onset diabetes, is a condition where the islets of
Langerhans in the pancreas do not produce needed insulin. Insulin is necessary for food
to be metabolized. Antibodies have been found in the majority of clients with type 1
diabetes. These antibodies are proteins in the blood that are part of the client’s immune
system. It is believed that type 1 diabetes is in part genetically transmitted from parent
to child. At stressful times in life, such as when infection is present, pregnancy or envi-
ronmental toxins might trigger abnormal antibody responses that result in this autoim-
mune response. When this happens, the client’s body stops producing insulin. Type 1
diabetes tends to occur in young, lean individuals, usually before 30 years of age;
however, it can occur in older individuals. These individuals are referred to as Jatent
autoimmune diabetes in adults (LADA). Diabetes occurs in about 6% of Caucasians, 10%
of African Americans, 20-50% of Native Americans, and 15% of Hispanics.

"Type 2 diabetes was referred to as non—insulin-dependent, adult-onset diabetes mellitus
(ADDM). However, in recent years, more and more children have been diagnosed with
ADDM. This trend can be attributed to obesity and sedentary lifestyle. In ADDM, the
cells of the body, particularly fat and muscle cells, become resistant to insulin. This leads
to increased insulin production with increased insulin resistance. Tests have also shown
that this increased insulin resistance leads to a steady decline in beta cell production
further worsening glucose control. This problem along with gluconeogenesis, a process in
which the liver continues to produce glucose, leads to further hyperglycemia, metabolic
acidosis, and deterioration of the client’s health.
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Signs and symptoms associated with diabetes mellitus include

4

Weight loss: Insulin is required for carbohydrates to be converted into useable
glucose; a lack of insulin results in a lack of glucose with cellular starvation.

Ketonuria: The breakdown of fats leads to the production of ketones that causes
characteristic fruity breath.

Polyphagia: Cellular starvation causes the diabetic to increase food consumption.

Polyuria: The kidneys attempt to regulate pH by increasing urinary output of
ketones and glucose.

Polydipsia: The loss of large amounts of fluid leads to metabolic acidosis and
dehydration. To compensate for the fluid loss, the client drinks large amounts of
water.

Delayed wound healing: Increased blood sugar contributes to poor wound
healing.

Elevated blood glucose: Normal is 70-110 mg/dl. Uncorrected or improperly
managed diabetes mellitus leads to coma and death.

Diagnosis of diabetes mellitus is made by checking blood glucose levels. Several diag-

nostic tests that can be performed to determine the presence and extent of diabetes are

as follows:

>

4

>

>

Glucose tolerance test: The glucose tolerance test is the most reliable diagnostic
test for diabetes. Prior to the glucose tolerance test, the client should be instructed
to eat a diet high in carbohydrates for three days and remain NPO after midnight
the day of the test. The client should come to the office for a fasting blood glucose
level, drink a solution high in glucose, and have the blood tested at one and two
hours after drinking the glucose solution (glucola) for a test of glucose in the
serum. A diagnosis of diabetes is made when the venous blood glucose is greater
than 200 mg/dl two hours after the test.

Fasting blood glucose levels: The normal fasting blood glucose is 70-110 mg/dl.
A diagnosis of diabetes can be made if the fasting blood glucose level is above 140
mg/dl or above on two occasions. A blood glucose level of 800 mg/dl or more,
especially if ketones are present, indicates a diagnosis of hyperosmolar byperglycemic
nonketoic syndrome (HHNKS).

Two-hour post-prandial: Blood testing for glucose two hours after a meal.
Dextrostix: Blood testing for glucose.

Glycosylated hemoglobin assays (HbAlc): The best indicator of the average
blood glucose for approximately 90-120 days. A finding greater than 7% indicates
non-compliance.
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» Glycosylated serum proteins and albumin levels: Become elevated in the same

way that HbAlc does. Because serum proteins and albumin turn over in 14 days,
however, glycosylated serum albumin (GSA) can be used to indicate blood glucose
control over a shorter time.

Urine checks for glucose: Ketonuria occurs if blood glucose levels exceed 240
mg/dl.

Antibodies: Checked to determine risk factors for the development of type 1
diabetes. Measurement of the cells’ antibodies can also determine the rate of
progression to diabetes.

Management of the client with diabetes mellitus includes the following:

» Diet: The diet should contain a proper balance of carbohydrates, fats, and

proteins.

Exercise: The client should follow a regular exercise program. He should not
exercise if his blood glucose is above 240 mg/dl. He should wait until his blood
glucose level returns to normal.

» Medications: Oral antidiabetic agents or insulin. Medications used to treat

diabetes mellitus include sulfanylurea agents, alpha-glucosidase inhibitors, nonsul-

fanylurea agents, D-phenylalanine derivatives, and thiazolidinediones. Insulins are

also used to treat clients with type 1 diabetes. Insulin can be administered subcuta-
neously, intravenously, or by insulin pump. An insulin pump administers a metered
dose of insulin and can provide a bolus of insulin as needed. Byetta is an injectable
medicine used to improve blood sugar control in adults with type 2 diabetes. This

drug can be used with metformin (Glucophage) or other sulfonylureas.

Regular insulin is the only insulin that can be administered intravenously. See the section
“Pharmacological Agents Used to Treat Clients with Endocrine Disorders” for a discussion of the antidia-
betic drugs.

Hyperglycemia

When there is lack of the hormone insulin, the glucose can’t move from the outside of
the cell to the inside of the cell where it can be used. It is very important that the nurse
be aware of the signs of hyperglycemia to teach the client and family. Signs and symp-
toms of hyperglycemia are as follows:

» Headache
» Nausea/vomiting

» Coma




» Flushed, dry skin

» Glucose and acetone in urine

TIP

The following statements are a couple of helpful hints for dealing with diabetes mellitus clients:

» Hot and dry; blood sugar high: This means that if the diabetic’s skin is hot and she is dehydrated,
her blood glucose level is likely high.

» Cold and clammy; need some candy: This means that if the diabetic’s skin is cold and clammy, her
blood glucose level is low and she needs a glucose source.

Hypoglycemia

When there is a lack of glucose, cell starvation occurs. This results in hypoxemia and
cell death. Signs and symptoms of hypoglycemia are as follows:

» Headache

» Irritability

» Disorientation
» Nausea/vomiting
» Diaphoresis

» Pallor

» Weakness

» Convulsions

If the client fails to eat her regular bedtime snack, he might experience Somogyi effect. This abrupt drop in
the client’s blood glucose level during the night is followed by a false elevation. The treatment of Somogyi
effect is to teach the client to eat a bedtime snack consisting of a protein source, such as peanut butter
and a glass of milk.

Managing Hyperglycemia and Hypoglycemia

Management of hypoglycemia includes giving glucose. Glucagon, a 50% glucose solu-
tion, is an injectable form of glucose given in emergency. Cake icing, orange juice, or a
similar carbohydrate can be administered if the client is still conscious. The best
bedtime snack is milk and a protein source, such as peanut butter and crackers. Fluid
and electrolyte regulation is also a part of the treatment of both hyperglycemia and
hypoglycemia.

Unchecked hyperglycemia leads to microangiopathic and macroangiopathic changes.
These lead to retinopathies, nephropathy, renal failure, cardiovascular changes, and
peripheral vascular problems.
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Adrenal Gland

The adrenal gland is a vascular gland located at the top of the kidney. It comprises the
cortex (outer portion) and the medulla (inner portion), as illustrated in Figure 4.4. The
action of the adrenal gland consists of production of mineralocorticoids that help
control the body’s levels of minerals such as sodium and potassium. Glucocorticoids,
androgens, and estrogens are made in the zona fasciculata and zona reticularis. The
cortex produces the adrenal steroids and corticosteroids. The major mineralocorticoid
produced in the cortex is aldosterone. As previously discussed, this mineralcorticoid
helps to control reabsorption of sodium and potassium that the kidneys excrete. Other
regulatory mechanisms controlled by the cortex are renin and adrenocorticotropic
hormone (ACTH). The most prominent glucocorticoid secreted by the adrenal cortex is
cortisol. This hormone helps to regulate the body’s stress response, metabolism of food,
emotional stability, and the immune response. Small amounts of androgens and estrogen
are secreted by the adrenal cortex.

cortex medulla

left

right adrenal

adrenal
gland

kidney kidney FIGURE 4.4 Adrenal gland.

The adrenal medulla is a sympathetic nerve ganglion that stimulates the sympathetic
nervous system. This stimulation results in elevations in catecholamines such as norepi-
nephrine and epinephrine. These chemicals help to control response to stress. The
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“fight or flight” response results in changes in pulse rate, blood pressure, and central
nervous system response.

Adrenal Gland Disorders

Adrenal disorders result in many problems. Some of these include fatigue, weakness,
suppression of the immune response, muscle and bone loss, and many others. This
section covers some of the most common types of adrenal disorders along with their
causes and treatments.

Primary Aldosteronism (Conn’s Syndrome)

Conn’s syndrome is a disease of the adrenal glands that involves an excessive production
of aldosterone. The most common reasons for development of Conn’s syndrome are a
tumor of the adrenal gland or benign hyperplasia of the adrenal gland, but the syndrome
can also be related to use of thiazide diuretics or high levels of angiotensin II caused by
poor renal perfusion. Signs and symptoms of Conn’s syndrome include an elevated
serum sodium level, decreased potassium serum levels, and hypertension with a related
headache. Positive Trousseau’s and Chvostek’s signs might be present. Diagnosis of
Conn’s is made by checking the serum levels for sodium and potassium and aldosterone
levels. X-rays, CT scans, and an MRI confirm the presence of tumors. Treatment
includes a low-sodium diet, potassium supplementation, and control of hypertension.
Spironolactone (Aldactone)—a potassium-sparing diuretic—is prescribed to lower aldos-
terone levels and lower blood pressure. Surgical intervention is done when tumors are
identified. Prognosis is good if the client is accurately diagnosed. If the client fails to
receive an accurate diagnosis, the disease can lead to a stroke, heart attack, or renal
disease.

Pheochromocytoma is a catecholamine-producing adrenal tumor that leads to a marked
elevated blood pressure. Treatment includes treatment of malignant hypertension with
drugs such as sodium nitroprusside (Nipride) or clonidine (Catapres). Removal of the
tumor primarily corrects the hypertension. The client’s blood pressure must be stabi-
lized prior to surgery. This is usually done by administration of an alpha-
adrenergic-blocking agent such as phenoxybenzamine hydrochloride (Dibenzyline).

Adrenocortical Insuffiency (Addison’s Disease)

Addison’s disease can occur as a result of long-term use of steroids or the rapid cessation
of corticosteroids. It can also be caused by sepsis, surgical stress, or hemorrhage of the
adrenal glands (Waterhouse-Friderichsen syndrome).

Signs and symptoms associated with Addison’s disease include

» Weakness.

» Bronze-like pigmentation of the skin.

v

Decreased glucose levels.

» Decreased blood pressure.
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» Anorexia.

» Sparse axillary hair.
» Urinary frequency.
» Depression.

» Addisonian crises. The symptoms of Addisonian crises are severe hypotension,
cyanosis, and shock. This constitutes an emergency situation. The nurse should
call the doctor immediately to obtain orders for medications to treat shock.

Diagnosis of Addison’s disease involves an evaluation of serum sodium and chloride
levels. Evaluation of ketosteroids and 17-hydroxycorticoids is also done. Adrenal func-
tion is evaluated by administering adrenocorticoid-stimulating hormone (ACTH) and
checking for changes in cortisol levels.

Management of the client with Addison’s disease includes the use of intravenous corti-
sone and plasma expanders to achieve and maintain the blood pressure. When stable,
the client can be given intramuscular cortisol in the form of dexamethasone (Decadron)
or orally in the form of prednisolone (Prednisone). The client with Addison’s disease
requires lifelong maintenance with cortisone. The client should be instructed to take the
medication exactly as prescribed and to avoid sudden cessation of the drug.

Adrenocortical Hypersecretion (Cushing’s Disease)

The terms Cushing’s disease and Cushing’s syndrome are often used interchangeably
although they are not the same. Cushing’s syndrome or primary Cushing’s syndrome can
be caused by tumors of the adrenal cortex. Secondary Cushing’s syndrome (Cushing’s
disease) often is caused by pituitary hypothalamus or adrenal cortex problems that result
in an increased ACTH (adrenocorticotropic hormone). Long-term administration of
glucocortidoids or zatrogenic Cushing’s syndrome will also produce elevated levels of corti-
sole and symptoms associated with hypersecretion.

Diagnosis is made by checking serum cortisole, calcium, potassium, sodium, and glucose
levels. Altered ACTH and 17 ketosteroid levels are also seen with Cushing’s. A positive
ACTH suppression test can be performed to check for changes in cortisole levels when
ACTH is administrated.

Signs and symptoms associated with Cushing’s disease include
» Pendulous abdomen
» Buffalo hump
» Moon faces
» Hirsutism (facial hair)
» Ruddy complexion (dark red)
Increased BP

v

v

Hyperglycemia
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v

Osteoporosis

v

Decreased serum potassium and decreased serum chloride

v

Increased 17-hydroxycorticoids

» Decreased eosinophils and decreased lymphocytes

Management of the client with Cushing’s is accomplished by removing the cause—
hyperplasia of the gland. Surgery can be required. A low-sodium diet, regulation of fluid
and electrolytes, and administration of a potassium-sparing diuretic such as aldactone
(Spironalactone) help to decrease the symptoms. Because elevated glucose levels are
common in the client with Cushing’s syndrome, the client often requires frequent
checks of glucose levels and administration of insulin or oral antidiabetic medications.

Case Study

A 76-year-old male is admitted from home. His blood sugar on admission is 53mg/dl. He is awake and
able to swallow.

1. List your interventions.

2. The client’s blood sugar levels are normally below 180 but have been between 288 and 312 over the
last 48 hours. He has injected his usual 7 a.m. dose of 15 U of NPH, his 7 p.m. dose of 10 U of NPH
insulin, and an additional four to six units of regular insulin each time he has checked his capillary
blood sugar levels. He performs a blood sugar test before each meal and at bedtime. The client
denies increased caloric intake, alteration in amount or type of exercise, increased stress, or signs of
illness.

It is now 10:30 a.m., and when you test the blood sugar, you find that it is 55mg/dl.
The client states that he is starting to feel a little “shaky.” List your interventions.

3. The client is being treated for diabetic ketoacidosis. His capillary blood sugar level has just
decreased to 249mg/dl. He is receiving continuous intravenous insulin at 10 U/hour that is piggy-
backed to isotonic saline (0.9% sodium chloride). List your interventions.

4. You are the nurse assigned to oversee care of the client’s diabetes since his admission for treatment
of an infection. At 8:30 a.m., the nursing assistant reports that the client is feeling bad and is
refusing morning care. His fever has increased to 102.8° F; his mouth and skin are dry; his urine
output has been 250cc/hour since 6 a.m.; his respirations are deeper and 22/minute; and his current
capillary blood glucose level reflects an increase to 308mg/dl. When notified, the physician orders 6
U of regular insulin to be given intramuscularly, additional diagnostic testing, and a new IV antibi-
otic. List your interventions.

Answers to Case Study
1. Administer a rapid-acting sugar, such as orange juice or hard candy.

Check the blood sugar in 15 minutes; if no change, give another dose of simple sugar. After the
blood sugar goes above 70, administer a longer-acting meal such as crackers and milk if a meal is
not due to be served. Ask about storage, expiration dates, and use of old and new vials of insulin to
determine potency.

(continues)
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(continued)

Check his blood glucose machine for accuracy.

Check for signs of illness.

. Treat the blood sugar problem with simple sugar and then a more complex meal.

Because medications can alter blood glucose levels, ask about the consumption of medications that
he normally has not taken.

Evaluate injection sites for tissue damage that would hinder absorption

. Call the doctor to get an IV changed to one containing dextrose to prevent hypoglycemia. The insulin

rate can be changed also.

Make continuous hourly assessments of signs of hypoglycemia or hyperglycemia and changes in the
client’s condition as his blood sugar continues to stabilize. Some clients who are accustomed to
higher blood sugar levels might experience signs of hypoglycemia at a higher blood sugar level than
someone whose blood sugar level is maintained at a more normal level.

. The injection of insulin needs to be given stat. Intramuscular insulin will absorb more rapidly. Repeat

the blood sugar every 15-30 minutes, and reassess the client for improvement or further signs of
dehydration and acidosis. If cultures are ordered, specimens are collected before the new antibiotic
is administered.
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Key Concepts

This chapter discussed alterations in the endocrine system. The nursing student should
use these key concepts to answer questions as they relate to the care of this client.
Remembering the pathophysiology of the disease process, the treatment, and the labora-
tory values will help you to be able to answer questions in the physiologic integrity
portion of the NCLEX exam.

Key Terms

» Acromegaly

» Adrenocortical hyperplasia
» Aldosterone

» Androgens

» Addison’s

» Adrenal cortex

» Adrenalectomy

» Bromocriptine (Parlodel)
» Buffalo hump

» Corticosteroids

» Cortisol

» CT scan

» Cushing’s disease

» Diabetes insipidus

» Dostinex (carbergoline)
» Estrogen

» FSH (follicle-stimulating hormone)
» Gigantism

» Gland

» Gonadotrophins

» Hirsutism

» Hormones

» Human growth hormone
» Hypopituitarism

» Hypothalamus
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» Luteinizing hormone

» MRI (magnetic resonance imaging)
» Ovaries

» Parlodel (bromocriptine)
» Parathyroid gland

» Pituitary gland

» Prednisone

» Progesterone

» Prolactin

» Prolactinoma

» Thymus

» Thyroid gland

» Transsphenoidal hyposection

Diagnostics

The exam reviewer should be knowledgeable of the preparation and care of clients
receiving exams to diagnose endocrine disorders. While reviewing these diagnostic
exams, the exam reviewer should be alert for information that would be an important
part of nursing care for these clients. The pertinent labs and exams are as follows:

» Laboratory test to determine hormone levels
» X-rays to detect tumors
» Computer tomography to detect tumors

» Magnetic imaging to detect tumors

Pharmacological Agents Used to Treat Clients with
Endocrine Disorders

An integral part of care to clients with endocrine disorders is pharmacological interven-
tion. These medications provide an improvement or cure of the clients’ endocrine prob-
lems. The nursing exam reviewer needs to focus on the drugs in Table 4.1. Included in
this table are the most common drugs used to treat endocrine disorders. These medica-
tions are not inclusive of all the agents used to treat endocrine disorders; therefore, you
will want to keep a current pharmacology text handy for reference.
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TABLE 4.1 Pharmacological Agents Used in the Treatment of Clients with Endocrine Disorders

Drug Action

Cortisone, hydro-
cortisone, prenisone,
and fludrocortisone
(Florinet)

For replacement of a
lack of cortisole or to
suppress the immune
response in a client
suffering from allergic
reaction, those with
organ transplantation,
or to suppress untoward
effects of medications

Used to treat
hyperthyroidism

Propylthiouracil (PTU,
Propyl-Thracil)

Methimazole (Tapazole) Antithyroid medication

lodine product, strong  Used to decrease the

iodine (Lugol’s solution) potential for a thyroid
storm, which is an
abrupt release of thyroid
hormone

Side Effect

Nausea and vomiting,
weight gain, decreased
immunity.

Slow heart rate, fatigue,
drowsiness headache,
neuritis, nausea,
vomiting, diarrhea, and
myelosuppression.

Same as above.

Same as above.

SSKI (saturated solution Used to treat and prevent Same as above plus:

of potassium iodide) thyroid storm

Potassium iodide tablets, Used to treat iodide
solution, and syrup deficiency that can lead

to a goiter
Lithium carbonate Used to treat
(Lithobid, Carbolith, hyperthyroidism

Lithizine)

A beta blocker used to
treat hyperthyroidism

Propanolol (Inderal,
Detensol)

Atenolol (Tenormin) Same as above

metallic taste, stomatitis,

salivation, coryza,
hyperthyroid adenoma,
irregular heart rate, and
mental confusion.

Same as above.

Dizziness, lethargy,
drowsiness, fatigue,
slurred speech,
psychomotor retardation,
incontinence, EEG
changes, arrhythmias,
hypotension, impaired
vision, thyroid
enlargement, dry mouth,
abdominal pain, pruitus,
and thinning hair.

Bradycardia, edema,
lethargy, and bone
marrow suppression.

Same as above.

Nursing Care

Instruct the client to take the
medication with meals.
Instruct the client to report
the signs or symptoms of
excessive drug therapy:
signs of Cushing’s
syndrome.

Measured dosage should be
spread over 24 hours to
prevent hormone release
from the thyroid.

Monitor vital signs, weigh the
client weekly, observe for
throat soreness, fever,
headache, and skin ulcers.

Bitter to taste, give with fruit
juice.

Signs of hypothyroidism
might necessitate
discontinuation.

Take after meals to increase
absorption.

Observe for hypothyroidism.
Instruct the client to drink
8-12 glassfuls of fluids per
day. Instruct the client to
maintain adequate sodium
intake to prevent toxicity.

Monitor pulse rate, CBC, and
for signs of congestive heart
failure. Take with food to
decrease Gl upset.

Same as above.

(continues)
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TABLE 4.1 continued
Drug Action
Levothyroixine (Levo-T, Used to treat
Levothroid, Levoxyl, hypothyroidism
Levothyroixine Sodium,
Synthyroid)
Bromocriptine
(Alphagen, Parlodel)

Used to treat
parkinsonism or for
prolactinomas

Carbergoline (Dostinex) Used to treat
prolactinomas; inhibits
prolactin secretion

Used to treat
hyperglycemia; works
by increasing effects of
client’s own insulin

Glimepride (Amaryl)

Glyburide (Micronase, ~ Same as above
Diabeta, glynase)

Glipizide (Glucotrol, Same as above

Glucotrol XL)

Antidiabetic Medications— Meglitinides

Repaglinide (Prandin) Used to treat
hyperglycemia

Antidiabetic Medications — Biguanides

Metformin (Glucophage) Used to treat
hyperglycemia; works
by decreasing
carbohydrate breakdown
in the Gl tract

Side Effect

Tachycardia, nausea,
vomiting, diarrhea, and
insomnia.

Hypotension, nausea,
vomiting, blurred vision,
dry mouth, urticaria, and
fatigue.

May cause headaches,
depression, nervous-
ness, and fatigue.
Dysmenorrhea and
facial flushing has also
occurred.

Hypoglycemia, watch for
renal function.

Same as above, plus may
cause gastrointestinal
disturbance.

Same as above.

May lead to
hypoglycemia.

Renal impairment,
gastrointestinal upsepo,
nausea, and vomiting.

Nursing Care
Check pulse rate routinely.

Watch for orthostatic
hypotension. Should not be
used by pregnant clients.
Dizziness, headaches,
abnormal vision, constipa-
tion, hot flashes, and
parathesia. Check serum
prolactin levels <20mcg/liter
in women or <1 5 mg.

Do not use with clients with
liver disease.

Teach the client to watch for
hypoglycemia, Gl
disturbance, allergic skin
reactions, and photosensi-
tivity. Take once daily before
meals.

Watch for hypoglycemia.
Take in divided doses.

Watch for hypoglycemia.
Take before breakfast. Doses
above 15mg should be
divided. Glucotrol XL is long-
acting, given one time

per day.

Watch for hypoglycemia. If
NPO, withhold medication.

Watch for hypoglycemia. Can
cause Gl disturbance, B-12
deficiencies, lactic acidosis,
malaise, and respiratory dis-
tress. Contraindicated in renal
disease clients, liver disease,
and congestive heart failure.
Clients going for radiographic
studies should have gluco-
phage withheld for 48 hours or
until renal function returns.



TABLE 4.1
Drug

Continued

Action

Antidiabetic Medications— Thiazolidinedione

Rosiglitazone (Avandia)

Alpha-glucosidase
inhibitor—Acarbose
(Precose)

Insulins
Lispro (Humalog)

Regular insulin

Used to treat

breakdown in the Gl tract

Used to treat hyper-
glycemia associated
with diabetes

Onset five minutes, so
have food available; peak
30-60 minutes; duration
2—4 hours; used to treat
uncontrolled diabetes

Onset 30-60 minutes;

peak 2—4 hours; duration
6-8 hours

Intermediate-Acting Insulins

NPH

Humulin N
Humulin L

Long-Acting Insulins
Ultra Lente

Lantus

Combination Insulins
Humulin 70/30

Onset 1-2 hours; peak
6-12 hours; duration
18-24 hours

Same as above
Same as above

Onset 5-8 hours; peak
14-20 hours; duration
30-36 hours

No peak; duration
24-36 hours

Onset 30 minutes; peak
4-8 hours; durations
22-24 hours

Side Effect

Abdominal pain, nausea,
hyperglycemia; works by vomiting, anorexia, and
decreasing carbohydrate hypoglycemia.

Flatulence, diarrhea,
and abdominal

discomfort.

Hypoglycemia

Hypoglycemia

Hypoglycemia

Hypoglycemia
Hypoglycemia

Hypoglycemia

Hypoglycemia

Hypoglycemia
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Nursing Care

Watch for hypoglycemia.
Clients with liver or renal
disease should not take this
drug. Monitor liver enzymes.
It might decrease effects of
oral contraceptives. Watch
for signs of congestive heart
failure.

Watch for hypoglycemia.
Take with first bite of food.
Contraindicated in clients
with liver disease, inflamma-
tory bowel disease, or renal
disease.

Watch for hypoglycemia.

Watch for hypoglycemia.

Watch for hypoglycemia.

Watch for hypoglycemia.
Watch for hypoglycemia.

Watch for hypoglycemia.

Watch for hypoglycemia. Do
not mix with other insulins.
Usually given at night;
however, the FDA has
recently approved adminis-
tration during the day.

Watch for hypoglycemia.

(continues)
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TABLE 4.1 cContinued

Drug Action Side Effect Nursing Care

Humulin 50/50 Onset 30 minutes; peak  Hypoglycemia Watch for hypoglycemia.
4-8 hours; durations
22-24 hours

Exubera An inhaled form of insulin  Hypoglycemia Watch for hypoglycemia.

recently released and
approved by the FDA;
delivers insulin directly
into the lungs; rapid
onset; duration several
hours

Sublingual insulin and insulin patches have been developed but are not at present widely used.

Apply Your Knowledge

The nurse reviewing for the licensure exam must be able to apple knowledge to meet
client needs. Utilization of information found in this chapter will help the graduate to
answer questions found on the NCLEX.

Exam Questions

1. The client is admitted to the hospital with a prolactinoma. Which symptom is not
associated with a pituitary tumor?

A. Amenorrhea
B. Headache
C. Blurred vision

D. Weight loss

2. Which of the following is the drug commonly used to treat a prolactinoma?
A. Gemcitabine (Gemzar)
B. Gefitinib (Iressa)
C. Cabergoline (Dostinex)

D. Ganciclovir (Cytovene)



3. The client is admitted with Hashimoto’s thyroiditis. The nurse is aware that he
will exhibit signs of which of the following?

A. Hyperthyroidism
B. Hypothyroidism
C. Hypoparathyroidism
D. Hyperparathoidism

4. Management of hyperthyroidism might include a prescription for which of the
following?

A. Propylthiouracil (PTU)

B. Fludrocortisone (Florinef)
C. Levothyroxine (Synthyroid)
D. Glipizide (Glucotrol)

5. The client is admitted to the recovery room following a thyroidectomy. Which of
the following actions by the nurse indicates understanding of care of the client

with a thyroidectomy?
A. The nurse offers extra blankets.
B. The nurse places a tracheostomy tube at the bedside.
C. The nurse insists that the client refrain from talking.

D. The nurse administers pain medication every four hours.

6. The nurse is checking for hypoparathyroidism. To check for hypoparathyroidism,
the nurse can check for the positive presence of which of the following signs?

A. Kernig’s

B. Chadwick

C. McBurney’s
D. Chvostek’s

7. A client with Cushing’s disease often complains of which of the following?
A. Anorexia
B. Difficulty swallowing
C. Hirsutism

D. Hot flashes
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8. The most indicative test for diabetes mellitus is which of the following?
A. "Two hour post-prandial
B. Dextrostix
C. Glucose tolerance test

D. Hemoglobin A-1C

9. The diabetic is being maintained on rosiglitazone (Avandia). Which lab test should
be checked frequently?

A. TSH levels (thyroid-stimulating hormone levels)
B. AST levels (aspartate aminotransferase levels)

C. HCG levels (human gonaditropin levels)

D. LDH levels (lactic dehyrogenase levels)

10. The nurse is preparing to administer NPH insulin to the diabetic client. The nurse
is aware that the onset of NPH insulin is which of the following?

A. Five minutes
B. Thirty minutes
C. Ninety minutes

D. Four hours

Answers to Exam Questions

1. Answer D is correct. Prolactinoma tumors are tumors arising from hyperplasia of
the pituitary gland that are prolactin hormone-based. Amenorrhea and anovulation
are associated with prolactinomas because the pituitary gland assists with stimula-
tion of the ovaries and ovulation, so answer A is incorrect. Because the pituitary is
located in the center of the skull, adjacent to the brain, answers B and C are associ-
ated with increased intracranial pressure. Answer D is incorrect because weight
gain can occur, not weight /oss.

2. Answer C is correct. Dostinex is used to shrink the prolactin based tumor. Answers
A and B are antineoplastic drugs. Answer D is an antiviral medication.

3. Answer B is correct because in Hashimoto’s thyroiditis, antibodies against thyroid
hormone are produced, which leads to a decrease in thyroid hormone release. For
this reason Answers A, C, and D are incorrect.

4. Answer A is correct. Propylthiouracil (PTU) is an antithyroid medication. Answer
B is incorrect because this is a cortisone preparation. Answer C is incorrect because
this drug is used for hypothyroidism. Answer D is incorrect because this drug is
used to treat diabetes.
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. Answer B is correct. The thyroid is located anterior to the trachea; therefore,

laryngeal stridor and airway obstruction is a risk following a thyroidectomy.
Answer A is incorrect because this action is not necessary. The need for extra blan-
kets is associated with hypothyroidism, but is not directly associated with thyroid
surgery. Answer C is incorrect because the client can talk. Answer D is incorrect
because pain medication should be offered as needed, not every four hours.

. Answer D is correct. The test for Chvostek’s sign is performed by tapping the

facial nerve (C7) and the trigeminal nerve (C5) and observing for grimacing.
Answer A is incorrect because Kernig’s sign is nuchal (neck) rigidity associated with
meningitis. Answer B is incorrect because Chadwick’s sign is a bluish vagina associ-
ated with hormonal changes. Answer C is incorrect because McBurney’s sign is
rebound tenderness associated with appendicitis.

. Answer C is correct. Hirsutism is facial hair. This is associated with hypersecretion

of cortisol. Answers A, B, and D are not associated with Cushing’s disease.

. Answer C is correct. The most indicative test of diabetes is the glucose tolerance

test. Answers A and B are used to detect an elevated blood glucose level, but are
not the best to detect diabetes. Answer D is incorrect because this test detects
compliance.

. Answer B is correct. Liver enzymes such as AST should be assessed along with

renal function (creatinine levels) and cardiac function. Answer A is not correct
because this medication does not alter thyroid function. Answer C is not correct
because HCG levels are not affected by rosiglitazone (Avandia). This hormone is
associated with pregnancy. Answer D is incorrect because an elevated LDH is asso-
ciated with muscle trauma. It is, however, elevated in a myocardial infarction.

Answer C is correct. NPH insulin onset is 90-120 minutes. Answer A is incorrect
because Novalog insulin onset is 5-10 minutes. B is incorrect because regular
insulin onset is 15-30 minutes. D is incorrect and is not associated with the onset
of any insulin.
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CHAP FIVE

Care of the Client with
Respiratory Disorders

According to the American Lung Association (2006), lung disease is the
fourth leading cause of death in the United States. More than 35 million
Americans live with chronic lung disease. Some of these diseases, such as
asbestosis, are the result of occupational exposure and carry associated risks
of lung cancer. Respiratory infections, particularly nosocomial pneumonia,
are responsible for 11% of all hospital-acquired infections. This chapter
covers common noninfectious disorders that contribute to chronic lung
disease, occupational lung disorders, infectious diseases of the lower respira-
tory tract, acute respiratory disorders that threaten the client’ life, and
emerging pulmonary infections.

Noninfectious Disorders of the Lower
Respiratory Tract

Noninfectious disorders of the lower respiratory tract affect the exchange of
oxygen and carbon dioxide. The chronic and progressive nature of many of
these disorders, such as emphysema, result in major changes in the person’s
lifestyle. Others, such as asbestosis and berylliosis, result from occupational
exposure and increase the risk of lung cancer and premature death.
Although many noninfectious disorders of the lower respiratory tract are
preventable, other disorders—such as sarcoidosis—are not. This section
reviews the chronic obstructive disorders, pulmonary hypertension, intersti-
tial pulmonary disease, and occupational pulmonary disease.

Chronic Bronchitis

Chronic bronchitis refers to an inflammation of the bronchi and bronchioles.
It is caused by a continuous exposure to infections or noninfectious irri-
tants, such as tobacco smoke. Unlike emphysema, bronchitis is confined to
the small and large airways rather than the alveoli. Thickening of the
bronchial wall and the production of thick mucus blocks the smaller airways
and narrows the larger ones. Chronic bronchitis can often be reversed with
the removal of irritants; however, it is complicated by respiratory infections
and can progress to right-sided heart failure, pulmonary hypertension, and
in some instances to acute respiratory failure. Chronic bronchitis is most
common in those age 40-55 years.
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Symptoms associated with chronic bronchitis include the following:
» Shortness of breath
» Cough (which might be more common in the winter months)
» Increased sputum production
» Difficulty in eating (due to shortness of breath)
» Decreased weight
» Sleep difficulty (need to sleep sitting up to facilitate breathing)
» Auscultation of fine or coarse crackles and wheezes

» Prolonged expiration time

Treatment of chronic bronchitis includes the use of bronchodilators, steroids, antacids,
and expectorants. Antibiotics are usually ordered if the client has an acute respiratory
infection. Attention is given to correcting acid-base imbalances, meeting nutritional
needs, providing frequent oral care, and providing oxygen at low settings (2-3 liters per
minute).

Emphysema

Emphysema is a condition in which there is an irreversible overdistention of the alveoli
that eventually results in destruction of the alveolar wall. Clients with emphysema are
sometimes described using the terms pink puffers or blue bloaters. Pink puffers (those with
involvement of the bronchiole, alveolar duct, alveoli) experience exertional dyspnea yet
remain pink. Blue bloaters (those with involvement of the secondary lobule resulting in
changes in O, perfusion) have problems with chronic hypoxia, cyanosis, pulmonary
edema, and sometimes respiratory failure. The blue bloater, who is cyanotic even at rest,
experiences increasing dyspnea and deepening cyanosis with exertion. Polycythemia
predisposes the client with emphysema to the development of clots.

Physical assessment of the client with advanced emphysema reveals the following:
» Presence of a barrel chest
» Digital clubbing
» Rapid shallow respirations
» Prolonged expiratory phase with grunting respirations
» Muscle wasting
» Weight loss
» Peripheral cyanosis

» Violent coughing productive of thick sputum
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Chest x-ray reveals flattening of the diaphragm. Arterial blood gases typically reveal
increased CO, levels and decreased O, levels. Pulmonary studies reveal increased
residual volume and decreased vital capacity. Serum o,-antitrypsin levels are used to
screen for deficiency of the enzyme, particularly in clients with a positive family history
of obstructive airway disease, in those with early onset, women, and smokers who
develop symptoms of COPD in their 40s. Normal adult serum o, AT levels range from
80 to 260mg/dL.

Many of the symptoms for the client with chronic bronchitis and emphysema are the
same; therefore, the treatment of both conditions includes the use of bronchodilators,
steroids, antacids, and expectorants. Antibiotics are usually ordered if the client has an
acute respiratory infection. Prophylactic antibiotics might be prescribed for clients who
experience four or more respiratory infections per year. Immunization against pneumo-
coccal pneumonia and yearly influenza vaccination are recommended to reduce the risk
of respiratory infections. Attention is given to correcting acid-base imbalances, meeting
nutritional needs, providing frequent oral care, and providing oxygen at low settings
(2-3 liters per minute). o,-antitrypsin replacement therapy can be administered weekly
by intravenous infusion for clients with emphysema due to genetic deficiency of the
enzyme. Although expensive, the medication has been shown to reduce mortality rates.

Asthma

Asthma is the most common respiratory condition of childhood. In#rinsic (nonallergenic)
asthma is precipitated by exposure to cold temperatures or infection. Extrinsic (allergenic
or atopic) asthma is often associated with childhood eczema. Both asthma and eczema
are triggered by allergies to certain foods or food additives. Introducing new foods to
the infant one at a time helps decrease the development of these allergic responses.
Easily digested, hypoallergenic foods and juices should be introduced first. These
include rice cereal and apple juice.

Although asthma is the most common chronic disease of childhood, it can occur at any
age. Many adults with asthma report having the disease in childhood.

Symptoms of asthma include expiratory wheeze; shortness of breath; and a dry, hacking
cough, which eventually produces thick, white, tenacious sputum. In some instances, an
attack might progress to status asthmaticus, leading to respiratory collapse and death.

Management of the client with asthma includes maintenance therapy with mast cell
stabilizers and leukotriene modifiers. Treatment of acute asthmatic attacks includes the
administration of oral or inhaled short-term and long-term B2 agonists and anti-
inflammatories as well as supplemental oxygen. The nurse should instruct the client in
the proper use of the inhaler (metered-dose and dry-powder) as detailed in the sidebar
that follows. Methylxanthines, such as aminophylline, are rarely used for the treatment
of asthma. These drugs, which can cause tachycardia and dysrhythmias, are administered
as a last resort. Antibiotics are frequently ordered when a respiratory infection is
present.
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Client Teaching: Use of Metered-Dose and Dry-Powder

Inhaler:

1.

& & & e

8.

Insert the metered-dose inhaler canister into the mouthpiece or spacer.

Remove the mouthpiece cap and shake the canister 3-5 seconds.

Exhale slowly and deeply.

Hold the canister upside down two fingers away from the mouth or use a spacer.
Inhale deeply for 3-5 seconds while pressing down on the canister.

Hold breath for 10 seconds, release pressure on the canister, remove mouthpiece from the mouth,
and then exhale slowly.

Wait 60 seconds before repeating the procedure.

Rinse the mouth with water; rinse the inhaler mouthpiece and spacer and store them in a clean area.

Dry-Powder Inhaler:

1.

& &> 2

10.
11.

12.
13.

Store the inhaler and medication in a dry area.

Remove the cap and hold the inhaler upright.

Load the inhaler according to the directions for use.

Hold the inhaler level with the mouthpiece end facing down.
Tilt your head back slightly; then breathe deeply and slowly.

Place the mouthpiece into your mouth; with the teeth over the mouth piece form a seal with the lips.
Do not block the inhaler with your tongue.

Inhale rapidly and deeply for 2-3 seconds.

Remove the inhaler from your mouth and hold your breath for 10 seconds.
Exhale slowly through pursed lips. Do not exhale into the inhaler mouthpiece.
Rinse mouth with water and brush teeth after using the inhaler.

Store the inhaler in a clean, sealed plastic bag. Do not wash the inhaler unless directed by the manu-
facturer.

Clean the mouthpiece weekly using a dry cloth.

Notify the physician of the presence of a sore throat or sore mouth.

For more detailed information on asthma, see the “Childhood Asthma” section in Chapter 16, “Care of the
Pediatric Client.”
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When both antibiotics and aminophylline are administered intravenously, the nurse should check for
compatibility. If only one IV site is used, the nurse should use the SAS procedure (saline, administer
medication, saline) for administering medications. Administer 1V doses using a controller.

Clients receiving aminophylline should> be maintained on cardiorespiratory monitoring because amino-
phylline affects cardiac and respiratory rates as well as blood pressure. Because toxicity can occur rapidly,
the nurse should monitor the client’s aminophylline level. Symptoms of toxicity are nausea, vomiting,
tachycardia, palpitations, hypotension. In extreme cases, the client could progress to shock, coma, and
death.

The therapeutic range for aminophylline is 10-20 mcg/mL.

Refer to Table 5.1 at the end of the chapter for full details on the pharmacology agents administered for
respiratory conditions.

Pleurisy

Pleurisy, (pleuritis) an inflammation of the pleural sac, can be associated with upper
respiratory infection, pulmonary embolus, thoracotomy, chest trauma, or cancer.
Symptoms include

» Sharp pain on inspiration

Chills

v

» Fever
» Cough
» Dyspnea

Chest x-ray reveals the presence of air or fluid in the pleural sac. Management of the
client with pleurisy includes the administration of analgesics, antitussives, antibiotics,
and oxygen therapy. A thoracentesis is often necessary if there is pleural effusion. It is
the nurse’s responsibility to prepare the client for the procedure including positioning.
The client can be positioned in one of the following ways:

» Sitting on the edge of the bed with her feet supported and with her head and arms
resting on a padded over the bed table (see Figure 5.1)

» Sitting astride a chair with her arms and head resting on the back of the chair

» Lying on her unaffected side with her head of the bed elevated 30°-45° (for clients
unable to sit upright)

Following the thoracentesis, the nurse should assess the client for complications,
including bleeding, hypotension, and pneumothorax.



138

Chapter 5: Care of the Client with Respiratory Disorders
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FIGURE 5.1 Client positioning for thoracentesis.

Pulmonary Hypertension

Pulmonary hypertension results when constriction of blood vessels increases vascular
resistance in the lungs. Pulmonary hypertension is diagnosed by systolic pressures
greater than 30 mm Hg in the pulmonary artery. In some instances, the condition
occurs as a complication of other lung disorders. In the case of primary pulmonary
hypertension (PPH), there is no lung disorder and the cause remains unknown.
Pulmonary hypertension seems to occur in families and is more common in women
2040 years of age.

The most common symptoms associated with pulmonary hypertension are chest pain,
dyspnea and fatigue in an otherwise healthy adult. Eventually, the right side of the heart
fails.

The diagnosis of pulmonary hypertension is made by a right-sided heart catheterization
that reveals increased pressure in the pulmonary artery. Pulmonary function tests show
decreased pulmonary volumes and decreased diffusion capacity. Abnormal ventilation
perfusion scan and abnormal spiral CT help to confirm the diagnosis.

Medical treatment of pulmonary hypertension includes the use of anticoagulants,
vasodilators, cardiotonics, calcium channel blockers, bronchodilators and diuretics. Daily
doses of Coumadin (warfarin) are given to achieve an international normalized ratio



139
Noninfectious Disorders of the Lower Respiratory Tract

(INR) of 1.5-2.0. This elevated INR can prevent the common occurrence of thrombosis
in situ. Cardizem (diltiazem) or other calcium channel blockers such as Procardia
(nifedipine) are given to dilate blood vessels. Short-acting direct vasodilators can be used
for clients who do not respond to calcium channel blockers. These short-acting direct
vasodilators include intravenous Flolan (epoprostenol), intravenous Remodulin
(treprostinol), and oral Tracleer (bosentan). The use of vasodilators is limited in the
client with pulmonary hypertension because the medication can produce systemic
hypotension. Instead, infusion of Adenocard (adenosine) into the pulmonary artery is
recommended because it has a vasodilating effect that is specific to pulmonary circula-
tion. Viagra (sildenafil) has been shown to cause preferential pulmonary vasodilation and
is sometimes used to manage clients with primary and secondary pulmonary hyperten-
sion.

The cardiotonic drug Lanoxin (digoxin) and diuretics are indicated for the client with
cardiac hypertrophy and cardiac failure. Bronchodilators improve hypoxemia and reduce
pulmonary vascular resistance. Surgical management of pulmonary hypertension relies
on whole lung transplant.

Interstitial Pulmonary Disease

Interstitial pulmonary disease, sometimes referred to as fibrotic lung disease, encompasses
several lung disorders that share common characteristics. These characteristics include
the following:

» Pathologic changes in the alveoli, blood vessels, and surrounding support tissue of
the lungs instead of the airway

» Restriction in expansion and recoil rather than obstructive disease

» Thickening of lung tissue so that the lung becomes “stiff” or noncompliant with
respirations

Sarcoidosis and idiopathic pulmonary fibrosis are two examples of interstitial pulmonary
disease.

Sarcoidosis

Sarcoidosis is a multisystem disorder that is capable of producing granulomatous lesions
in almost any organ or tissue. The disorder is believed to be a hypersensitive response to
one or more agents such as bacteria, fungi, viruses, or chemicals.

Sites most commonly affected are the lungs, lymph nodes, spleen, liver, central nervous
system, skin, eyes, and parotid glands. According to the American Lung Association
(2006) more than 90% of clients with sarcoidosis have pulmonary involvement. In the
lungs, granulomatous infiltration and fibrosis results in low lung compliance, impaired
diffusing capacity, and decrease lung volume.
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The disease is not gender specific; however, African Americans are affected 10 times
more often than Caucasians with the onset occurring in the third and fourth decades of

life.

The symptoms of sarcoidosis vary according to the system involved. Pulmonary symp-
toms include dyspnea, cough, hemoptysis, and congestion. Other symptoms include
anorexia, fatigue, weight loss, and fever.

The diagnosis of sarcoidosis is made by chest x-ray and CT scan, which reveal dissemi-
nated miliary and nodular lesions in the lungs. Mediastinoscopy or transbronchial biopsy
are performed to confirm the diagnosis. The presence of noncaseating granulomas is
consistent with a diagnosis of sarcoidosis.

Some clients with sarcoidosis undergo remission without specific treatment. Others are
treated with cytotoxic or immunosuppressive drugs. Commonly used medications
include corticosteroids (prednisone), Plaquenil (chloroquine), Indocin (indomethacin),
Imuran (azathioprine), and Rheumatrex (methotrexate).

Pulmonary Fibrosis

Pulmonary fibrosis or restrictive lung disease is most common in the older adult with a
history of cigarette smoking or chronic exposure to respiratory irritants such as metal
particles, wood fires, or organic chemicals. When the lungs are injured, an inflammatory
process continues beyond the time of normal healing. Extensive fibrosis and scarring
occur, leaving the alveoli damaged. Most persons with pulmonary fibrosis have progres-
sive symptoms with few remissions. Even with proper treatment, most clients die within
five years of diagnosis.

Early symptoms of pulmonary fibrosis include mild exertional dyspnea. As the disease
progresses dyspnea and hypoxemia become more severe. Eventually the client continues
to have hypoxemia even when high levels of oxygen are administered. The goal of treat-
ment is to slow the disease process and to manage the client’s dyspnea.
Immunosuppressive drugs such as Cytoxan (cyclophosphamide) and Imuran (azathio-
prine) are used to reduce inflammation. Side effects of these drugs include immunosup-
pression, nausea, and hepatic damage. Lung transplantation is a curative therapy for
pulmonary fibrosis.

Occupational Pulmonary Disease

Occupational pulmonary disease results when workers are exposed to organic and inor-
ganic dusts or noxious fumes or aerosols. Factors affecting the development of occupa-
tional lung disease include the composition and concentration of the agent, the duration
of exposure, and the individual’s susceptibility to the irritant. Coexisting pulmonary irri-
tants such as cigarette smoke increase the risk of certain types of lung cancer.
Occupational pulmonary diseases include silicosis, pneumoconiosis (black lung),
asbestosis, talcosis, and berylliosis.
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The prevention of occupational pulmonary disease includes proper ventilation of the
work environment and the use of protective gear, including face masks, hoods, and
industrial respirators. Educational programs for smoking cessation improve overall
health and help decrease the risk of occupational pulmonary disease. Workers exposed
to asbestos and toxic dusts should be educated regarding health hazards to others from
clothing and shoes. A copy of “right to know laws” should be available to all workers
exposed to hazardous or toxic materials. Workers should be educated about hazardous
or toxic substances they work with, effects of these substances on their health, and meas-
ures to protect themselves.

Silicosis
Silicosis is caused by the inhalation of silica dust, which produces nodular lesions
throughout the lungs. These nodules eventually enlarge and coalesce, causing dense

masses in the upper portions of the lungs. The lungs become unable to fully expand and
secondary emphysema produces obstructive lung disease.

Silicosis affects 1-3 million workers in the United States. Persons employed as foundry
workers and those employed in glass manufacturing, stone-cutting, and manufacturing
of abrasives and pottery are at risk for silicosis. Finely ground silica found in soaps and
polishes is particularly dangerous.

The client with acute silicosis complains of dyspnea, fever, cough, and weight loss.
Those with chronic silicosis have symptoms of hypoxemia, restricted air flow, and right-
sided heart failure.

There is no specific treatment for silicosis. Management usually includes the provision
of supplemental oxygen as needed, bronchodilators, and diuretics for symptoms of right-
sided heart failure.

Pneumoconiosis

Pneumoconiosis (black lung, coal miner’s lung) results from inhalation of dusts that are a
mixture of coal, kaolin, mica, and silica. When these particles are deposited in the
alveoli and bronchioles, they are surrounded by macrophages that transport them to the
terminal bronchioles. For a while, these deposits are removed by mucociliary action.
However, in time, the clearance mechanism cannot remove the excessive dust load and
macrophages and fibroplasts clog the bronchioles and alveoli, creating blackened dots on
the lung. These blackened dots, known as coal macules, are the primary lesions of the
disease. Enlarged and dilated bronchioles eventually produce localized emphysema.

Pneumoconiosis begins in the upper lobes of the lungs and with repeated exposure
progresses to the lower lobes. Symptoms begin with a chronic productive cough similar
to the cough of bronchitis. As the disease progresses, the client complains of shortness
of breath and a cough productive of a black fluid. Later symptoms include those of
right-sided heart failure.
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Ashestosis

Asbestosis, the result of inhaling asbestos dust or fibers, produces diffuse pulmonary
fibrosis that obliterates the alveoli. Federal laws restricting or eliminating the use of
asbestos were passed when it was learned that asbestos posed a health hazard. Persons
employed in asbestos mining and manufacturing, shipbuilding, and construction and
demolition of buildings containing asbestos materials are at greatest risk. Examples of
asbestos-containing materials include shingles, cement, vinyl asbestos tile, fireproof
paints, filters, and brake linings.

Symptoms associated with asbestosis include progressive dyspnea, persistent dry cough,
mild to moderate chest pain, anorexia, and weight loss. Pleural thickening and plaque
formation reduce lung volume and oxygen and carbon dioxide exchange. The develop-
ment of cor pulmonale and respiratory failure is common. Additional related diseases
include asbestosis pleural effusion and malignant mesothelioma—a rare but fatal cancer
of the pleura, peritoneum, or pericardium. The period of time between asbestos expo-
sure and development of mesothelioma is long, ranging from 20 to 30 years. Depending
on the person’s health and time of diagnosis, the average survival time is 4-12 months.

Talcosis

Talcosis occurs after exposure to talc dust. Persons employed in the manufacture of
paint, ceramics, cosmetics, roofing materials, and rubber goods are at greatest risk for
the development of talcosis. The disease results in diffuse interstitial fibrosis that even-
tually results in restrictive lung disease. The symptoms are the same as those with other
forms of restrictive lung disease.

Berylliosis

Berylliosis is more common in workers in industries in which metal is heated (steel mills
or welding) or where metal is machined in such a way that a dust is created. There is a
genetic component in some individuals that seems to increase susceptibility to the
disease after exposure. Like talcosis, berylliosis produces interstitial fibrosis that results
in restrictive lung disease.

Infectious Disorders of the Lower
Respiratory Tract

Infectious disorders of the lower respiratory tract refers to diseases affecting the lungs.
Pneumonia and pulmonary tuberculosis represent two major infectious disorders of the
lower respiratory tract.

Pneumonia

Pneumonia is an inflammation of the parenchyma of the lungs caused by any number of
organisms that include bacteria, viruses, and fungi. Community-acquired pneumonias
include streptococcal pneumonia, Haemophilus influenza, Legionnaires’ disease,
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Mycoplasma pneumoniae, viral pneumonia, and chlamydial pneumonia. Hospital-acquired
pneumonias include Pseudomonas pneumonia, staphylococcal pneumonia, Klebsiella pneu-
monia, Preumocystis carinii pneumonia (PCP), and fungal pneumonia.

Presenting symptoms depend on the causative organism. The client with viral pneu-
monia tends to have milder symptoms, whereas the client with bacterial pneumonia
might have chills and fever as high as 103°. Clients with cytomegalovirus, Preumocystis
carinii, or aspergillus will be acutely ill. General symptoms of pneumonia include

» Hypoxia
» Tachypnea
» Tachycardia

v

Chest pain
» Malaise

» Fever

v

Confusion (particularly in the elderly)

Care of the client with pneumonia depends on the causative organism. The manage-
ment of bacterial pneumonias includes antibiotics, antitussives, antipyretics, and oxygen.
Antibiotics that might be ordered include penicillin G, tetracycline, gentamicin , and
erythromycin. Viral pneumonias do not respond to antimicrobial therapy but are treated
with antiviral therapy. Fungal pneumonias are treated with antifungal therapy. Tables 5.2
and 5.3 at the end of the chapter provide examples of community- and hospital-acquired
pneumonias as well as drugs used to treat them.

Some medications used in the treatment of pneumonia require special attention:

» Tetracycline should not be given to women who are pregnant or to small children because of the
damage it can cause to developing teeth and bones.

» Garamycin (gentamicin), an aminoglycoside, is both ototoxic and nephrotoxic. It is important to
monitor the client for signs of toxicity. Serum peak and trough levels are obtained according to
hospital protocol. Peak levels for Garamycin are drawn 30 minutes after the third or fourth IV or IM
dose. Trough levels for Garamycin are drawn 30 minutes before the third or fourth IV or IM dose. The
therapeutic range for Garamycin is 4-10 mcg/mL.

Additional therapies for the client with pneumonia include providing for fluid and nutri-
tional needs, obtaining frequent vital signs, and providing oral hygiene. Supplemental
oxygen and chest percussion and drainage should be performed as ordered by the physi-
cian.



144

Chapter 5: Care of the Client with Respiratory Disorders

Oxygen Therapy

The goal of oxygen therapy is to provide adequate levels of oxygen to blood while
decreasing the workload of the heart and lungs. As with other medications, a physician’s
order is required when administering oxygen, except in emergency situations when
failure to do so would result in injury or death of the client.

Oxygen delivery systems are classified as low flow or high flow. Low-flow systems
provide supplemental oxygen while the client continues to breathe some room air.
Examples of low-flow systems are nasal cannula, simple mask, and rebreather masks.
Nasal cannulas are capable of providing 1-6 liters of oxygen per minute. Masks are
capable of providing 6-12 liters of oxygen per minute. Venturi and aerosol masks are
examples of high-flow systems, which are capable of delivering 4-10 liters of oxygen per
minute. Oxygen flow rates are prescribed by the physician according to the client’s
condition and oxygen requirements. Figure 5.2 illustrates a Venturi mask as well as nasal
cannula.

Venturi mask Nasal cannula

FIGURE 5.2 Examples of oxygen delivery systems.

The nurse should observe the client’s response to oxygen therapy as well as watching for
signs of oxygen toxicity. Signs of oxygen toxicity include substernal discomfort, pares-
thesias, dyspnea, restlessness, fatigue, malaise, and progressive respiratory difficulty.

Chest Physiotherapy

Chest physiotherapy that includes percussion, vibration, and postural drainage is used to
remove bronchial secretions and improve oxygenation. The nurse should assess the
client for any conditions, such as recent thoracic surgery, that would contraindicate the
use of chest physiotherapy.

Auscultation of the chest before and after the procedure is carried out to determine the
effectiveness of treatment. A towel placed over the client’s chest will make the client
more comfortable during percussion. Using cupped hands, the nurse strikes the client’s
chest in a rhythmical fashion for 3—5 minutes for each lung segment. As the client
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exhales, manual vibration or tremor might be used to help loosen secretions. Figure 5.3
illustrates chest percussion and drainage.

FIGURE 5.3

Chest percussion
and postural
drainage for sides
(lower lobes) and
back (upper
lobes).

Tuberculosis

Tuberculosis (TB) is a highly contagious respiratory infection caused by the mzycobacterium
tuberculosis. The organism is transmitted by droplets from the respiratory tract. The
incidence of TB has been steadily increasing in the United States and world wide for the
past twenty years. Risk factors include living in overcrowded conditions, being immune
compromised, and age. Duration of exposure affects transmission.
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Symptoms of TB are varied. Some clients might have no symptoms; others might
complain of fever (particularly in the afternoon), weight loss, anorexia, indigestion,
cough that becomes productive, night sweats, shortness of breath, and changes in lung
sounds. Sites most commonly affected by TB include the lungs, cervical lymph nodes,
kidney, and spine.

Methods used for tuberculosis testing include the intradermal PPD (Mantoux) test and
the multiple puncture (tine) test. The multiple puncture test is less accurate than the
PPD test; therefore, it is used less often. The PPD (Mantoux) is performed by injecting
0.1 mL of PPD intradermally in the inner aspect of the forearm. The test is read within
48-72 hours with notation of induration, not redness. Indurations of 0 mm-4 mm are
generally considered negative, whereas indurations of 5 mm—9 mm indicate questionable
exposure. Indurations of 5 mm-9 mm are considered positive for those in close contact
with a client with TB, those with HIV or who are immunocompromised, and in those
who have an abnormal chest x-ray. Indurations of 10 mm-15 mm are considered posi-
tive for those born in a country where TB is prevalent; those who are intravenous drug
users; residents of long-term care facilities, homeless shelters, or correctional facilities;
and those with medical conditions such as malnutrition and diabetes.

Indurations greater than 15 mm are considered to be positive for all. Positive test results
indicate exposure and infection, but not necessarily active disease. An induration of 5
mm is the cut-off for organ transplant recipients and other immunosuppressed clients
treated with prednisone or TNF antagonists. (CDC, 2005) Persons who have had a
positive skin test will always have a positive skin test, therefore they should be screened
with a chest x-ray as needed to detect clinically active TB.

Positive skin tests can be measured accurately for up to seven days. Negative reactions
can be measured accurately for only 72 hours. Factors that can cause false positive TB
skin test include nontuberculous mycobacterium and inoculation with BCG vaccine.
Factors that can cause false negative TB skin test include anergy (weakened immune
system), recent TB infection, age, vaccination with live viruses, overwhelming TB, and
poor testing technique.

TB is confirmed by positive sputum test. Automated radiometric culture systems
(Bactec) yield results in one to three weeks. Blood tests that measure and compare the
amount of interferon-gamma released by blood cells in response to antigens include the
Quantiferon TB test and Quantiferon Gold. Two-step testing is used to establish a base-
line skin test and for adults tested periodically such as healthcare workers:

» If the first TB skin test is read as positive, the client is considered infected.

» If the first TB skin test is read as negative, give second TB skin test one to three
weeks later. If the second TB skin test is read as positive, the client is considered
infected.

» If the second TB skin test is read as negative, the client is considered uninfected at
the baseline.
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Care of the client with TB includes the use of antimycobacterial drugs INH (isoniazid),
Myambutol (ethambutol), Rifadin (rifampin), and streptomycin. Multiple drug therapy
destroys organisms quickly and decreases the chance of developing drug-resistant organ-
isms. Clients newly diagnosed with TB are typically treated with a regimen of four anti-
tuberulars: Rifadin(rifampin) and INH (isoniazid) are given throughout the course of
treatment, and Tebrazid (pyrazinamide and Myambutol (ethambutol) are added for the
first 2 months. The combination of medications reduces the treatment time to 6 months
for most clients; however, clients with HIV infection are typically treated for 9 months.

Airborne precautions, which are used in the hospital setting, are not used if the client is
convalescing home, however all household members need to be checked for infection.
Sputum specimens are collected every 2—4 weeks. The client can return to work when
he/she has three negative sputum specimens. Household contacts are generally treated
with prophylactically with INH (isoniazid). Table 5.4, presented in the Key Concepts
section later in the chapter, lists details about antitubercular drugs. Because of the length
and intensity of treatment, the client should have the following lab studies performed
before beginning therapy and on a regularly scheduled basis:

» Alanine transaminase (ALT)
» Aspartate transaminase (AST)
» Bilirubin

» Platelet count

» Serum creatinine

Adverse effects of ethambutol include changes in visual acuity and color vision; there-
fore, clients should have an eye exam before beginning therapy to detect any existing
problems and should report visual changes to their physician. Adverse effects of strepto-
mycin include ototoxicity, so audiometric testing should be performed before strepto-
mycin therapy is begun to detect problems with hearing. Changes in hearing should also
be reported to the physician.

Influenza

Influenza is an acute highly contagious viral infection that affects primarily the upper
respiratory tract and is sometimes complicated by the development of pneumonia.
Influenza is caused by one of three types of Myxovirus influenzae. Infection with one
strain produces immunity to only that strain; therefore, annual immunization is needed
to protect against the strain projected to be prevalent that year.

Symptoms of influenza include chills, laryngitis, sore throat, runny nose, muscle aches,
headache, and fever greater than 102°. Complications associated with influenza include
pneumonia, exacerbations of COPD (chronic obstructive pulmonary disease), and
myositis. More serious complications include pericarditis and encephalitis. The elderly,
children, and those with chronic illness are more likely to develop severe complications;
therefore, it is recommended that these clients receive annual influenza immunization.
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The vaccine is given in the fall, prior to the onset of annual outbreaks that occur in the
winter months. The vaccine is produced in eggs, so it should not be given to anyone
who is allergic to egg protein.

Treatment of influenza is aimed at controlling symptoms and preventing complications.
Bed rest and increased fluid intake are important interventions during the acute phase.
Decongestant nasal sprays, antitussives with codeine, and antipyretics help make the
client more comfortable. Antibiotics are indicated if the client develops bacterial pneu-
monia. Clients with influenza as well as nonimmunized persons who have been exposed
to influenza might receive chemoprophylaxis if an outbreak occurs. Antiviral medication
such as Relenza (zanamivir) and Tamiflu (oseltamivir) are used in both the prevention
and treatment of influenza A and B and can be used to reduce the duration and severity
of symptoms.

Symmetrel (amantadine) or Flumadine (rimantadine) are also used to prevent or
decrease symptoms of the flu.

Life-Threatening Pulmonary Disorders

Acute and chronic respiratory conditions can rapidly deteriorate into situations that
require immediate intervention to save the client’s life. Some of these conditions, such as
flail chest, are related to traumatic injury of the chest. Others, such as pulmonary
embolus and acute respiratory distress syndrome, are related to a variety of causes
including fractures. In this section, we will discuss the most common life-threatening
pulmonary disorders and the nursing care related to those clients.

Acute Respiratory Distress Syndrome

Acute respiratory distress syndrome, commonly known as ARDS or noncardiogenic
pulmonary edema, occurs mostly in otherwise healthy persons. ARDS can be the result of
intrinsic factors (such as anaphylaxis, sepsis, or pulmonary emboli) or extrinsic factors
(such as aspiration or inhalation injury). ARDS can also occur as a complication from
abdominal or thoracic surgery. The client with ARDS develops increased extravascular
lung fluid that contains a high concentration of protein although the interstitial tissue
remains relatively dry. ARDS can be diagnosed by a chest x-ray that reveals emphysema-
tous changes and infiltrates that give the lungs a characteristic appearance described as
ground glass. Assessment of the client with ARDS reveals:

» Hypoxia (decreased tissue oxygenation)
» Suprasternal and intercostal retractions
» Presence of crackles (rales) or rhonchi
» Diminished breath sounds

» Refractory hypoxemia (low levels of oxygen in the blood despite supplemental
oxygen delivered at high concentrations)
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Nursing care of the client with ARDS involves the following:

4

Maintaining endotrachial intubation and mechanical ventilation with positive end
expiratory pressure (PEEP) or continuous positive airway pressure (CPAP). The
goal of ventilation is to maintain a PaO, greater than 60 mm Hg or O, saturation
level greater than 90% at the lowest possible FiO, setting.

Monitoring of arterial blood gases.

Providing for nutritional needs either by tube feeding or hyperalimentation (clients
with ARDS require 35-45 kcal/kg per day).

Maintaining fluid volume to maintain adequate cardiac output and tissue perfusion.

Monitoring of pulmonary artery wedge pressure (assesses fluid status and monitors
for the development of pulmonary hypertension).

Frequent change in position: placement in high Fowler’s position. or use of special-
ized beds to minimize consolidation of infiltrates in large airways. Research has
indicated that some clients with ARDS benefit from being placed in a prone posi-
tion, however the nurse should carefully assess the client’s respiratory effort before
putting the client flat or in a head-down position.

Preventing sepsis, pneumonia, and multisystem organ dysfunction.

Use of low-molecular-weight heparin to prevent thrombophlebitis and possible
pulmonary embolus or disseminated intravascular coagulation.

Investigational therapies include the use of mediators (vitamins C and E, aspirin,
interleukin, prostacyclin), nitric oxide, and surfactant replacement.

Nursing Care of the Client Requiring Mechanical Ventilation

The client with ARDS has severe problems with maintaining adequate gas exchange,

therefore mechanical ventilation is usually required. Nursing care of the client requiring
mechanical ventilation includes a general understanding of the type of ventilator and
modes of control being used as well as interventions to support the client’s physical and

psychological well-being. This section begins with a review of mechanical ventilation

followed by nursing interventions for the client who is ventilator dependent.

Indications for mechanical ventilation are as follows:

>

>

>

PaO, < 50 mm Hg with FiO, > 0.60
PaO, > 50 mm Hg buta pH < 7.25

Respiratory rate > 35 breaths per minute

» Vital capacity < 2 times tidal volume
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There are two basic types of ventilators:

>

>

Negative-pressure ventilators: Work by changing pressures in the chest cavity
rather than by forcing air directly into the lungs. Negative pressure ventilators
such as the poncho or body wrap are used for clients with neuromuscular disease
and chronic obstructive pulmonary disease. An artificial airway is not needed.

Positive-pressure ventilators: Inflate the lungs by exerting positive pressure on
the airway, which forces the alveoli to expand during inspiration. In most instances
an endotracheal tube or tracheostomy is needed. Postive-pressure ventilators are
classified according to the mechanism that ends inspiration and begins expiration.
Positive-pressure ventilators are classified as pressure-cycled, time-cycled, flow-
cycled, or volume-cycled. Key features of these as follows:

» Pressure-cycled ventilators push air into the lungs until a preset airway pres-
sure is obtained. Pressure-cycled ventilators are sometimes used for respira-
tory therapy or for the client just after surgery.

» Volume-cycled ventilators push air into the lungs until a preset volume has
been delivered. Tidal volume remains constant. Set pressure limits prevent
excessive pressure from being exerted on the lungs.

» Time-cycled ventilators push air into the lungs until a preset time has been
reached. Tidal volume and pressure vary according to the client’s needs.

» Flow-cycled ventilators push air into the lungs until a preset flow rate is
achieved during inspiration.

The controlling modes of ventilators are as follows:

>

>

>

Controlled: The machine ventilates according to set tidal volume and respiratory
rate. The client’s spontaneous respiratory effort is blocked.

Assist controlled: A preset volume of oxygen is delivered at a preset rate, but the
client can trigger ventilations with negative inspiratory effort.

Synchronized intermittent mandatory: A preset minimum number of respira-
tions are delivered to the client, but the client can also take spontaneous breaths.

General guidelines for initial ventilator settings are as follows:

>

>

Set the tidal volume required (10-15 mL/Kg).
Adjust to the lowest concentration of O, to maintain a PaO, of 80-100 mm Hg.
Set the mode according to doctor’s order.

For assist controlled mode, adjust sensitivity so that the client can trigger the
ventilator with minimal effort.

Record minute volume; measure PaO,, PaCO,, and pH every 20 minutes of
continuous mechanical ventilation.



>
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Adjust settings according to the results of arterial blood gases to maintain normal
levels or levels prescribed by doctor.

If the client becomes confused or “fights” the ventilator unexpectedly, assess for
hypoxemia and manually ventilate with resuscitation device and 100% oxygen.

Nursing Care of the Client Who Is Ventilator Dependent

Nursing interventions for the client who is ventilator dependent are as follows:

>

Explain the purpose of the ventilator. Clients in ICU may become confused and
need repeated explanations and reassurance.

Assess vital signs and breath sounds every 30-60 minutes.

Assess breathing pattern in relation to ventilation cycle to determine if the client is
tolerating the ventilator.

If an endotracheal tube is used, make sure that it is taped securely in place.
Monitor pulse oximetry and arterial blood gases.

Suction when needed, and observe the color and amount of respiratory secretions.
Guidelines for performing endotracheal suctioning are given in the sidebar that
follows.

Provide the client with a means of communication such as Magic Slate or writing
paper.
Keep the call light within reach of the client.

Guidelines for Performing Endotracheal Suctioning:

1.

2.
3.
4.

Collect needed supplies (suction unit ; size 12—16 Fr sterile suction catheter; sterile normal saline;
personal protective gear—goggles, mask, gown).

Explain procedure to client; provide a means of communication.
Set suction to setting of 80-120 mmHg.

Open sterile saline, leaving cap loosely in place.

In-Line Catheter:

1.
2.
3.

Wearing exam glove, and attach the catheter to suction tubing.
Administer oxygen at 100% for three to four breaths.

Maintain sterility; insert the catheter through the plastic shield until resistance is met. Do not apply
suction upon insertion of the catheter. Using a twirling motion, and apply suction while the catheter
is being withdrawn.

Limit suctioning to no more than 10 seconds; provide supplemental oxygen and allow the client to
rest 3-5 breaths; repeat the procedure if needed, but no more than 3 times.

Disconnect suction tubing from catheter; clear the tubing; turn off suction.

Remove and discard glove.

(continues)
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(continued)

Catheter and Glove Kit:
1. Open kit containing suction catheter and glove. Remove saline cup and fill with sterile saline.

2. Don sterile gloves and attach the catheter to the suction tubing. Keeping the dominant hand sterile,
and lubricate the catherter tip with the sterile saline.

3. With the nondominant hand, adjust the oxygen to 100% and administer 3 breaths.

4. With the nondominant hand, disconnect the ventilator tubing from the endotracheal tube. With the
dominant hand (sterile), insert the suction catheter until resistance is felt. With the nondominant
hand (nonsterile) applying suction, the dominant hand uses a twisting motion as catheter as the
catheter is being withdrawn.

5. Limit suctioning to no more than 10 seconds; reconnect the ventilator and allow the client to rest
3-5 breaths; clear the suction catheter with sterile saline.

Repeat the procedure if needed, but no more than 3 times.
Reconnect the ventilator tubing to the endotracheal tube.

Clear the suction tubing; turn off suction; disconnect the catheter and discard with glove.

© ® N o

Observe the color, quantity, and consistency of sputum.
10. Assess the lung sounds and the client’s tolerance of procedure.

11. Wash hands.

Pulmonary Embolus

Pulmonary embolus (PE) refers to the obstruction of the pulmonary artery or one of its
branches by a clot, fat, or gaseous substance. Clots can originate anywhere in the body,
but are most likely to migrate from a vein deep in the legs, pelvis, kidney, or arms. Fat
embolus is associated with fractures of the long bones, particularly the femur. Air
embolus, which is less common, can occur during the insertion or use of central lines.
Amniotic embolus can be a complication of amniocentesis or abortion and is associated
with a very high mortality rate Septic embolus can result from pelvic abscesses, damaged
heart valves, osteomyelitis, infected intravenous catheters, or nonsterile injections of

illegal drugs.

Pulmonary embolus affects approximately 500,000 people in the United States annually;
therefore, prevention of PE should be a major concern for nurses. The following steps
can significantly reduce the incidence of pulmonary embolus:

» Ambulate postoperative clients as soon as possible.
» Apply antiembolism and pneumatic compression stockings.
» Avoid pressure beneath the popliteal space.

» Check the status of peripheral circulation (do not perform Homans’ sign because
doing so might dislodge any clots that are present).

» Change the client’s position every two hours.



153
Life-Threatening Pulmonary Disorders

» Check IV sites for signs of heat, redness, and swelling as well as blood return.

» Avoid massaging or compressing leg muscles.

v

Teach client not to cross the legs.

v

Encourage smoking cessation.

Common risk factors for the development of pulmonary embolus include immobiliza-
tion, fractures, trauma, and history of clot formation. Situations, such as air travel that
require prolonged sitting can also contribute to clot formation, particularly in those who
are elderly or debilitated. Conditions associated with identified risk factors are smoking,
pregnancy, estrogen therapy, use of oral contraceptives, cancer of the lung or prostate,
obesity, thrombocytopenia, advanced age, atrial fibrillation, presence of artificial heart
valves, sepsis, and congestive heart failure.

TIP

Remember the three Fs of fat emboli:
» Fat

» Femur

» Football player

Most fat emboli come from fractured femurs; most fractured femurs occur in young men 18-25, the age
of most football players.

Symptoms of a pulmonary embolus depend on the size and location of the clot or undis-
solved matter. Symptoms generally include the following:

» Pleuritic chest pain

» Low-grade fever

» Tachypnea

» Dyspnea

» Hypoxemia

» Syncope

» Hemoptysis (due to pulmonary infarction)
» Tachycardia

» Transient changes in T wave and S-T segments
» Hypotension

» Sense of apprehension

» Petechiae over the chest and axilla (associated with development of DIC [dissemi-
nated intravascular coagulation])

» Distended neck veins (indicates right ventricular failure)
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Diagnostic tests to confirm the presence of pulmonary embolus include chest x-ray,
pulmonary angiography, ventilation-perfusion lung scan, and ECG to rule out myocar-
dial infarction. Chest x-ray findings are often normal or can reveal pulmonary infiltra-
tion at the site of the embolus. Negative lung scan rules out the presence of pulmonary
embolus. Pulmonary angiography, the most specific diagnostic test for ruling out
pulmonary embolus, is used when results of the lung scan are inconclusive.

Management of the client with a pulmonary embolus includes
» Placing the client in an upright sitting position (high Fowler’s position)
» Administering oxygen via mask
» Giving medication for chest pain

» Using thrombolytics (streptokinase, urokinase, tPA /anticoagulants [heparin,
warfarin sodium])

Antibiotics are indicated for those with septic emboli. Surgical management using
umbrella-type filters is indicated for those who cannot take anticoagulants as well as for
client who have recurrent emboli while taking anticoagulants. Clients receiving antico-
agulant therapy should be observed for signs of bleeding. The protime (PT),
International normalized ratio (INR), and partial thromboplastin time (PTT) are three
tests used to track the client’s clotting time.

Streptokinase is made from beta strep; therefore, clients with a history of strep infections might respond
poorly to anticoagulant therapy with streptokinase because they might have formed antibodies.
Streptokinase is not clot specific; therefore, the client might develop a tendency to bleed from incision or
injection sites.

Pneumothorax

Pneumothorax occurs when the pleural space is exposed to positive atmospheric pres-
sure. Normally the pressure in the pleural cavity is negative or subamospheric. It is this
negative pressure that keeps the lungs inflated. When either the parietal or visceral
pleura is breached, air enters the pleural cavity and increases the intrathoracic pressure.
"This results in a collapse of a portion of the lung.

There are three classifications of pneumothorax:

» Spontaneous pneumothorax: A non-life-threatening condition that can result
from the rupture of a bleb, or blister, on the surface of the visceral pleura or from
chronic obstructive pulmonary disease. Blunt chest trauma and penetrating chest
wounds are the main causes of traumatic and tension pneumothorax.

» Traumatic pneumothorax: Usually results from blunt trauma to the chest and is
classified as either an open pneumothorax (outside air enters the pleural space) or a
closed pneumothorax (air from the lung enters the pleural space). Both closed trau-
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matic pneumothorax and tension pneumothorax are life-threatening emergencies
that require early detection and treatment.

» Tension pneumothorax: Results from an air leak in the lung or chest wall that
leads to collapse of the lung. Air enters the pleural space with each inspiration and
does not exit during expiration. Air accumulation in the pleural space compresses
blood vessels and decreases venous return. The result is reduced cardiac filling and
decreased cardiac output. In addition to blunt chest trauma, tension pneumothorax
can result from complications of mechanical ventilation with positive end expira-
tory pressure (PEEP) and insertion of central venous catheters.

Assessment of the client with a pneumothorax can reveal
» Reduced breath sounds on the affected side
» Hyperresonance on percussion of the chest
» Prominence of the affected side of the chest

» ‘Tracheal deviation away from (closed pneumothorax) or toward (open pneumoth-
orax) the affected side

» Tachypnea, respiratory distress, or cyanosis
» Pleuritic pain
» Subcutaneous emphysema in some cases

» Distended neck veins in some cases

Chest tubes are inserted after confirming the condition by chest x-ray. The initial treat-
ment of tension pneumothorax is the insertion of a large bore needle at the second
intercostal space, mid-clavicular line on the affected side followed by insertion of chest
tubes connected to a water-sealed chest drainage system.

Hemothorax

Hemothorax, an accumulation of blood in the pleural space, can be caused by a number
of conditions including blunt trauma, penetrating injury, thoracic surgery, and dissecting
thoracic aneurysms. In the case of blunt trauma or penetrating injury pneumothorax
may accompany hemothorax. The accumulation of blood in the pleural space exerts
pressure on pulmonary structures. This causes the alveoli to collapse and decreases the
surface area for gas exchange. Hypovolemia occurs as bleeding decreases the vascular
volume. The severity of a hemothorax depends on the amount of blood loss. Massive
hemothorax—blood loss greater than 1500 mL—can occur from trauma to the heart,
great vessels, or intercostal arteries.
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Assessment findings are dependent on the amount of blood loss. The client with a small
hemothorax can be asymptomatic. Findings associated with a large hemothorax include

» Respiratory distress
» Diminished breath sounds
» Dull sound when the affected side is percussed

» Blood in the pleural space

Anterior and posterior chest tubes are inserted to remove blood. The physician may
perform an open thoracotomy when the blood loss is excessive (from 1500 mL to 2000
mL) or persistent (200 mL per hour over a three hour period).

A key role of the nurse in caring for the client with a pneumothorax or hemothorax is
assessing the chest drainage system and intervening appropriately if problems arise.
Chest tubes are inserted for one of two reasons: to drain the chest cavity or to reinflate
the lung. Chest drainage systems can be one-bottle, two-bottle, or three-bottle setups.
Chest drainage systems using glass bottles have largely been replaced by lightweight
disposable systems that use chambers rather than bottles as illustrated in Figure 5.4.

REF A-8000-08

FIGURE 5.4 Chamber chest drainage system.

One-chamber set-ups do not allow for suction control and cannot handle large amounts
of drainage. Two-chamber setups allow for suction and are capable of collecting large
amounts of drainage. In the two-chamber setup, the first chamber collects the drainage,
and the second chamber controls the amount of suction. In the traditional water seal or
three-chamber setup, the first chamber collects the drainage, the second chamber acts as
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a water seal, and the third chamber controls the amount of suction. Refer to Figure 4.5
and the Points to Remember list that follows to help you review the management of a
three-chamber water seal chest drainage system.

\

From
patient

Suction
regulator

Suction control Water seal Drainage collection

J

FIGURE 5.5 Three-Chamber chest drainage system.

The collection chamber acts as a reservoir for fluid that drains from the chest tube. A
one-way valve in the water seal chamber prevents air from moving back into the chest
when the client inhales. Tidaling, or an increase in water level, occurs with inspiration
and returns to baseline with expiration. The suction control chamber regulates the
amount of negative pressure applied to the chest cavity. The amount of suction applied
is determined by the amount of water in the suction chamber. The amount of suction is
generally set at 20 cm of water.

Points to remember for management of a three-chamber water seal chest drainage
system include

» Monitor the color, amount, and consistency of the drainage.

» Note fluctuations in the water seal chamber. Fluctuations stop when the tubing is
obstructed, when there is a dependent loop, or when the suction is not working

properly.
» Assess the suction control chamber for bubbling. Constant bubbling in the water
seal chamber can indicate an air leak. Assess the chest tube system for external air

leaks. The physician should be notified at once if there is constant bubbling in the
water seal chamber that is not related to an external air leak.
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» Ensure that the drainage tube does not interfere with the client’s movement. If the
chest tube should become disconnected from the client, the nurse should cover the
insertion site immediately with a petroleum gauze. (Petroleum gauze, sterile dress-
ings, and tape should be kept at the client’s bedside.) The client should be moni-
tored for developing pneumothorax. The physician should be notified and equip-
ment gathered in anticipation of reinsertion of the chest tube.

» When transporting the client, the chest drainage system should remain below
chest level. If the tubing becomes disconnected from the collection device, cut off
the contaminated tips of the tubing, insert a sterile connector, and reattach the
tube to the chest drainage system. Do not clamp the chest tube during transport.

» When assisting with chest tube removal, instruct the client to perform a Valsalva
maneuver. The tube is clamped and quickly removed by the physician. The nurse
should simultaneously apply a small petroleum gauze covered by a 4"x4" gauze pad
that is completely covered and sealed with nonporous tape. Following the removal
of the chest tube the nurse should monitor the client for signs of recurring pneu-
mothorax.

Emerging Infections

Emerging infections includes identified diseases that have increased in incidence within
the past 20 years as well as diseases that are expected to increase in prevalence in the
near future. Examples of emerging infections are West Nile virus, Legionnaires’ disease,
Lyme disease, hantavirus pulmonary syndrome, Ebola and Marburg viruses, and severe
acute respiratory syndrome (SARS). Two emerging infections—SARS and Legionnaires’
disease—will be covered in this section.

SARS

Severe acute respiratory syndrome is a pneumonia caused by a newly recognized coron-
avirus (CoV). The first human coronavirus, isolated in 1965, is responsible for about
one-third of all colds. The virus is spread by droplets as well as contact with surface
objects contaminated by droplets. Most cases of SARS have been in China, Taiwan,
Singapore, Hong Kong, and Vietnam; however, limited cases have been identified in
other areas. Symptoms include cough, shortness of breath or increased shortness of
breath, and fever. Chest x-ray reveals the presence of pneumonia, which can develop
into acute respiratory distress. Lab studies include immunofluorescent antibody testing
(IgM and IgG), and reverse transcriptase polyermerase chain reaction to detect RINA on
the SARS CoV. Care of the client with SARS includes isolation and quarantine. The
client should be placed in a negative-pressure isolation room and caregivers should use
airborne and contact precautions, including N95 masks and eye shields. Antibiotics and
antiviral medications are ordered. The client is closely monitored for signs of acute
respiratory distress. Figure 5.6 illustrates the symptoms indicative of SARS.
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FIGURE 5.6 Severe acute respiratory syndrome (SARS) symptoms.

Legionnaires’ Disease

Legionnaires’ disease is caused by Legionella pneumophilia, a gram negative bacteria
found in both natural and man-made water sources. The organism grows best in water
temperatures between 77° F and 107° F and is enhanced by water storage. Risk factors
include immunosuppression, advanced age, alcoholism, and pulmonary disease.
Legionnaires’ primarily affects the lungs and other organs and produces symptoms that
include malaise, myalgia, headache, dry cough, chest pain, fever, diarrhea, and gastroin-
testinal complaints. Legionnaires’ is diagnosed by routine culture, antibody titer, and
urinary antigen for Legionella pneumophilia serotype I. Management of the client with
Legionnaires’ disease is the same as those used for clients with pneumonia. No special
isolation technique is used because there is no evidence of transmission between
humans. Antibiotic therapy includes the use of Zithromax (azithromycin), Biaxin (clar-
ithromycin), Ilotycin (erythromycin), and Levaquin (levofloxacin). Zithromax
(azithromyecin) is considered to be the drug of choice for the client with Legionnaires’
disease.
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Case Study

Mr. Adams, a 65-year-old male, is admitted with a diagnosis of emphysema. The physician’s orders
include the following: oxygen 3 liters/min.; dextrose 5% in normal saline 1000 mL to infuse over eight
hours; chest x-ray, routine CBC, and urinalysis; Claforan (cefotaxime) 750 mg IV every eight hours;
Tussin (chlorpheniramine, hydrocodone, pseudoephedrine) 400 mg every four hours; aspirin grains ten
every four hours as needed for temperature over 101°.

1.

= 3

Which type of oxygen delivery system should be used to supply Mr. Adams’s oxygen needs?
What physical changes would the nurse expect to find in the client with emphysema?
Discuss nutritional interventions needed for the client with chronic obstructive pulmonary disease.

Nursing care of Mr. Adams includes prevention of oxygen toxicity. List symptoms associated with
oxygen toxicity.

The physician’s order reads dextrose 5% in normal saline 1000 mL to infuse over eight hours. The
IV setup delivers 12 drops per mL. The nurse should set the IV infusion rate at how many drops per
minute?

Answers to Case Study

1.

The oxygen delivery system best suited to the needs of the client with emphysema is the nasal
cannula.

Physical changes in the client with emphysema include barrel chest, digital clubbing, prolonged
respiratory phase and respiratory grunt, muscle wasting, weight loss, peripheral cyanosis, violent
productive cough.

The client with chronic obstructive pulmonary disease should be provided with small, more frequent
meals. The diet should be increased in calories with a greater percentage of the diet coming from fat
calories because metabolism of fat produces less carbon dioxide than carbohydrates. Dry foods
should be avoided because they increase coughing. Milk products should be avoided because they
increase the thickness of secretions.

Symptoms of oxygen toxicity include substernal discomfort, paresthesias, dyspnea, restlessness,
fatigue, malaise, and progressive respiratory distress.

The infusion should be set at 25 drops per minute.
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Key Concepts

This chapter includes much needed information to help the nurse apply a knowledge of
respiratory disorders to the NCLEX exam. The nurse preparing for the licensure exam
should review normal laboratory values, common treatment modalities and pharmaco-
logical agents used in the care of the client with respiratory disorders.

Key Terms

» Acute respiratory failure
» Apnea

» Asthma

» Bronchitis

» Continuous positive airway pressure (CPAP)
» Cor pulmonale

» Cyanosis

» Dyspnea

» Emphysema

» Hemoptysis

» Hypoxemia

» Hypoxia

» Pleural effusion

» Pleurisy

» Pneumonia

» Pulmonary embolus

» Tachypnea

Diagnostic Tests

Many diagnostic exams are used to assess respiratory disorders. These clients would
receive the usual routine exams: CBC, urinalysis, chest x-ray. The exam reviewer should
be knowledgeable of the preparation and care of clients receiving pulmonary exams.
While reviewing these diagnostic exams, the exam reviewer should be alert for informa-
tion that would be an important part of nursing care for these clients:

» CBC

» Chest x-ray
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» Pulmonary function tests
» Lung scan

» Bronchoscopy

Pharmacological Agents Used in the Care of the
Client with Disorders of the Respiratory System

An integral part of care to clients with respiratory disorders is pharmacological interven-
tion. These medications provide an improvement or cure of the client’s respiratory
problems. The nursing exam reviewer needs to focus on the drugs in Table 5.1 through
Table 5.4. Included in these tables is information about the most common side and
adverse effects as well as pertinent nursing care associated with these medications. These
medications are not inclusive of all the agents used to treat respiratory disorders; there-
fore, you will want to keep a current pharmacology text handy for reference.

TABLE 5.1 Pharmacological Agents for Respiratory Conditions
Type Name Action Side Effects Nursing Care
Bronchodilators

Methylxanthine Theo-Dur Relaxes bronchial Palpitations; Monitor for signs of toxicity.
(theophylline) smooth muscles  agitation; Therapeutic range 10-20
Truphylline tachycardia; mcg/mL.
(aminophylline) nausea; vomiting
Cholinergic Atrovent Relieve Headache; Contraindicated in clients
antagonists (ipratropium) bronchospasm nausea; dry mouth with soybean or peanut
allergies.
Adrenergics Epinephrine Stimulate alpha Tremulousness;  Teach client to read label of
(adrenalin) and beta receptors headache; OTC meds.
tachycardia;
vomiting
Beta 2 agonists Proventil Stimulate beta Tremor; Concurrent use with digoxin
(albuterol) receptors in the  tachycardia; or beta blockers can affect
Serevent lung, reduces palpitations drug level.
(salmetrol) airway resistance
Corticosteroids
Inhaled Flovent Decreases Hyperglycemia; Give with meals. Monitor for
(fluticasone) inflammation and  Cushing’s signs of infection. Taper off
Vanceril suppresses syndrome; medication.
(beclomethasone) immune response increased BP;
Azmacort osteoporosis;
(triamcinolone) muscle wasting;
gastric upset
Injectable/Oral Decadron Same as above Same as above Same as above.
(dexamethasone)
Solu-Cortef
(hydrocortisone)

Medrol (methyl-
prednisolone)



TABLE 5.1 continued

Type Name

Mast cell Intal (cromolyn)

stabilizers

Leukotriene Singulair

modifiers (montelukast)
Zyflo (zileuton)
Accolate
(zafirlukast)

Antitussives Codeine, dextro-
methorphan

Expectorants Ammonium
chloride
Guaifenesin K+
iodide

Action

Inhibit release
of histamine

Block
inflammatory
action

Suppress cough
reflex by direct
effect on respira-
tory center

Loosen bronchial
secretions

Side Effects

Irritation of oral
or mucous
membranes

Headache;
infection; elevated
liver enzymes

Nausea; vomiting;
sedation

Nausea;
drowsiness
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Nursing Care

Monitor for drug
interactions.

Monitor for drug interac-
tions. Client should avoid
ASA and NSAIDs.

Take only as directed.

Increase fluid intake.

TABLE 5.2 Pharmacological Agents Used in the Treatment of Community Acquired Pneumonia

Organism Recommended
Responsible Treatment
Streptococcus
pneumoniae (cefotaxime),
Rocephin
(ceftriaxone),
Levaquin
(levofloxacin)
Haemophilus Omnipen
influenza (ampicillin),
Zithromax
(azithromycin),
Biaxin
(clarithromycin)
Legionella Erythrocin
pneumophilia (erythromycin),
Levaquin
(levofloxacin)
Mycoplasma Erythrocin
pneumoniae (erythromycin),
Acromycin
(tetracycline) may
be used with

Rifadin (rifampin)

Action

Penicillin, Claforan Bacteriacidal,

effective against
gram positive and
gram negative
organisms

Bacteriostatic,
effective against
gram positive and
gram negative
organisms

Bacteriacidal,
effective against
gram positive and
gram negative
organisms

Bacteriacidal,
effective against
gram negative
organisms

Side Effects

(Adverse Effects) Nursing Care

Nausea; diarrhea;
urticaria (pseudo-
membranous
colitis; superim-
posed infections)

Dizziness;
headache; nausea;
diarrhea; abdom-
inal pain (superim-
posed infections)

Abdominal cramps;
diarrhea; nausea;
(psedomem-
branous colitis;
superimposed
infections)

Abdominal cramps;
diarrhea; nausea;
(pseudo-
membranous
colitis; superim-
posed infections)

Assess for fluid imbalances.
Diarrheal stools should be
checked for the presence of
blood, mucus, and white
blood cells, which can
indicate pseudomembra-
nous colitis.

Assess for signs of “ampi-
cillin rash”—dull red nonal-
lergic maculopapular rash
and pruritis. Assess for
signs laryngeal edema,
which indicates anaphylactic
reaction.

Assess for fluid imbalances.
Diarrheal stools should be
checked for the presence of
blood, mucus, and white
blood cells, which can indi-
cate pseudomembranous
colitis.

Same as above.

(continues)
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TABLE 5.2 cContinued

Type

Viruses (influenza
A&B, CMV, and
coronvirus)

C. pneumoniae
(TWAR agent)

Symmetrel
(amantadine),
Virazole (ribavirin
aerosol)

Acromycin
(tetracycline),
Erythrocin
(erythromycin),
Levaquin
(levofloxacin)

Action

Antivirals inhibit
viral replication

Bacteriacidal,
effective against
gram positive and
gram negative
organisms

Side Effects

Ataxia; drowsiness;

blurred vision;
dry mouth

Abdominal
cramps; diarrhea;
nausea; (pseudo-
membranous
colitis; superim-
posed infection)

Nursing Care

Protect from falls. Offer
fluids to prevent dry mouth.

Assess for fluid imbalances.
Diarrheal stools should be
checked for the presence of
blood, mucus, and white
blood cells which, can indi-
cate pseudomembranous
colitis.

TABLE 5.3 Pharmacological Agents Used in the Treatment of Hospital-Acquired Pneumonia

Organism
Responsible

Pseudomonas
aeruginosa

Staphylococcus
aureus

Klebsiella
pneumoniae

Pneumocystis
carinii

Aspergillus
fumigatus

Recommended
Treatment

Amikin

Action
Bacteriacidal;

(amikacin), Kantrex effective against

(kanamycin),
Garamycin (genta-
micin), Geopen
(carbenicillin)

Unipen (nafcillin),
Garamycin
(gentamicin)

Claforan
(cefotaxime),
Rocephin
(ceftriaxone),
Garamycin (genta-
micin), Geopen
(carbenicillin)

Bactrim (trimetho-
prim/sulfa metho-
xazole), Pentam
(pentamidine)

Fungizone
(amphotericin B),
Fungizone Nizoral
(ketoconozole)

gram-positive
and gram-negative
organisms

Same as above

Same as above

Bacteriacidal;
effective against
gram-positive and
gram-negative
organisms

Kill or stop the
growth of suscep-
tible fungi by
affecting cell
membrane or
interfere with
protein synthesis
within the cell

Side Effects

(Adverse Effects) Nursing Care

Abdominal
cramps; diarrhea;
nausea; (pseudo-
membranous
colitis; superim-
posed infection;
tinnitus; changes
in urinary output)

Same as above

Same as above

Fatigue; headache;

insomnia; vomiting;

diarrhea; (anemia;
nephrotoxicity;
thrombocytopenia)

Headache; dizzi
ness; nausea;
diarrhea; myalgia;
peripheral neuro-
pathy (hepatoxi-

city; nephrotoxicity)

Assess for fluid imbalances.
Diarrheal stools should be
checked for the presence of
blood, mucus, and white
blood cells; assess for signs
of ototoxicity and
nephrotoxicity.

Same as above.

Same as above.

Pentamidine should be
infused over 1-2 hours to
decrease hypotension.

Client should be observed
for signs of renal impairment
and hypoglycemia.

Drug-to-drug interactions.
Use caution when adminis-
tering. Check vital signs
frequently.
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TABLE 5.4 Pharmacological Agents Used in the Treatment of Tuberculosis

Name Action Side Effects Nursing Care
Isoniazid (INH) Interferes with Deficiency of B6;  Observe for jaundice. Frequent hearing tests.
(first-line drug) cell wall peripheral neuritis;

liver dysfunction
Ethambutol HCI Suppresses Optic neuritis; Frequent visual tests.
(myambutol) growth of decreased acuity
(first-line drug) mycobacterium and color vision
Rifampin (first- Same as above N & V; HA; Teach client to avoid alcohol. Teratogenic.
line drug) hepatitis; red

discolorations of

body fluids
Fluoroquinolones  For strains N & V; drowsiness; Teach client to avoid prolonged sun exposure, to
(levoflaxacin, resistant to RIF, photosensitivity; increase fluid intake, and to report unexplained
monofloxacin, INH, and EMB tendonitis; muscle tenderness
gatifloxacin) and tendon rupture
Streptomycin Inhibits protein VIl cranial nerve  Ask client to sit quietly 15-30 minutes after
(second-line drug) synthesis and damage; pares- injection.

suppresses growth thesia of face,
of mycobacterium tongue, and hands;
renal damage

Kanamycin Same as above Same as above Observe for hematuria. Frequent hearing tests.
(second-line drug)

Pyrazinamide Unknown Liver damage; Teach client to increase fluid intake. Observe for
(first-line drug) gout jaundice.

New drugs used in the treatment of tuberculosis are
» Rifabutin: Used for clients with HIV/AIDS
» Rifapentin: Used once weekly for HIV-negative adults with drug-susceptible noncavitary TB

Apply Your Knowledge

The study of respiratory disorders can often be difficult for the nurse to understand
because of the complexity of many of the conditions. This chapter provided a review of
common infections that affect the upper and lower respiratory tract as well as informa-
tion on life-threatening conditions such as ARDS. Information was also provided
regarding occupational lung disease. The following questions test your knowledge
regarding the safe, effective care and management of the client with various respiratory
disorders.
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Exam Questions

1. The nurse is assessing a client admitted with injuries sustained in a motor vehicle
accident. Which of the following injuries poses the greatest risk to the client?

A. Fractures of the ribs
B. Contusions of the lower legs
C. Fractures of the humerus

D. Lacerations of the face

2. Which one of the following findings is characteristic of a tension pneumothorax?
A. 'Tracheal deviation toward the affected side
B. Symmetry of the thorax and equal breath sounds
C. Tracheal deviation toward the unaffected side

D. Decreased heart rate and decreased respirations

3. The nurse is caring for a client with a closed chest drainage system. If the tubing
becomes disconnected from the system, the nurse should:

A. Instruct the client to perform the Valsalva maneuver
B. Elevate the tubing above the client’s chest level
C. Decrease the amount of suction being applied

D. Form a water seal and obtain a new connector

4. The physician has ordered Theo-Dur (theophylline) for a client with emphysema.
An expected side effect associated with the medication is:

A. Dry mouth

B. Palpitations
C. Hyperglycemia
D. Anemia

5. Which condition would contraindicate the use of chest physiotherapy for a client
with pneumonia?

A. Recent abdominal cholecystectomy
B. Diabetes mellitus
C. Rheumatoid arthritis

D. Emphysema
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The nurse is interpreting the result of a client’s TB skin test. Which one of the
following factors is responsible for a false positive TB skin test?

A. Vaccination with a live virus
B. Weakened immune system
C. Inoculation with BCG vaccine

D. Poor testing technique

. The physician has ordered Cytoxan (cyclophosphamide) for a client with
pulmonary fibrosis. The nurse should instruct the client to:

A. Walk 20 minutes a day to maintain muscle strength
B. Expect a reddish discoloration of her urine
C. Notify the doctor of a sore throat or fever

D. Eat smaller, more frequent meals

. The physician has received a limited supply of influenza vaccine. Which one of the
following clients should receive priority in receiving the influenza immunization?

A. An elementary school teacher
B. A resident in a nursing home
C. An office worker

D. A local firefighter

. The physician has ordered pyrazinamide for a client with tuberculosis. The nurse
should tell the client to:

A. Schedule frequent eye exams
B. Expect red discoloration of his urine
C. Increase his fluid intake

D. Expect dizziness and ringing in his ears

The nurse is caring for a client with Legionnaires’ disease. Which one of the
following types of isolation should the nurse use when caring for the client?

A. Droplet precautions
B. Airborne precautions
C. Contact precautions

D. No isolation precautions are needed
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Answers to Exam Questions

1.

10.

Answer A is correct. Fractures of the ribs can result in a closed pneumothorax, a
life-threatening emergency, that requires early detection and treatment. Answers B,
C, and D are incorrect because they do not pose a risk to the life of the client.

Answer C is correct. Assessment of the client with a tension pneumothorax reveals
tracheal deviations towards the unaffected side. Answer A is incorrect because the
deviation is toward the unaffected, not the affected side. Answer B is incorrect
because the thorax is asymmetrical and breath sounds are absent on the affected
side. Answer D is incorrect because the heart rate and respiratory rate are not
decreased.

Answer D is correct. The nurse should form a water seal, remove the contami-
nated end, and insert a new sterile connector. The Valsalva maneuver is used when
the chest tube is being removed therefore Answer A is incorrect. Answer B is
incorrect because the chest drainage system is maintained below the client’s chest
level. Answer C is incorrect because the nurse cannot alter the amount of suction
being applied without a doctor’s order.

Answer B is correct. Side effects from bronchodilators such as theophylline include
tremulousness, palpitations, and restlessness. Answers A, C, and D are incorrect
because they are not expected side effects of bronchodilators.

Answer A is correct. Recent abdominal or thoracic surgery are contraindications
for chest physiotherapy. Chest physiotherapy is not contraindicated for the client
with diabetes mellitus, rheumatoid arthritis, or emphysema therefore answers B, C,
and D are incorrect.

Answer C is correct. Inoculation with BCG vaccine will produce a false positive
TB skin test. Vaccination with a live virus, weakened immune system, and poor
testing technique are factors that can produce a false negative TB skin test, there-
fore Answers A, B, and D are incorrect.

Answer C is correct. Cytoxan is an immunosuppressive drug; therefore, the client
should notify the doctor of symptoms associated with infection. Answers A and D
are not associated with the use of Cytoxan; therefore, they are incorrect. The client
taking Cytoxan can experience hemorrhagic cystitis due to inadequate fluid intake,
but it is not an expected finding; therefore, answer B is incorrect.

Answer B is correct. Clients over age 65 and those with chronic conditions should
receive priority in receiving influenza vaccine when supplies are limited. Answers
A, C, and D are incorrect because they do not receive priority in receiving the
immunization.

Answer C is correct. The use of pyrazinamide can result in gout-like symptoms;
therefore, the client should increase his fluid intake. Answer A, B, and D are incor-
rect because they are associated with other antitubercular medications.

Answer D is correct. No isolation precautions are needed because there is no
evidence of human to human transmission. Answers A, B, and C are incorrect
because they are not indicated in the care of the client with Legionnaires’ disease.
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Care of the Client with
Genitourinary Disorders

Disorders of the genitourinary system include diseases and disorders that
affect the urinary bladder, ureters, and kidneys as well as disorders of the
prostate and testes. The nurse should be particularly sensitive to the client’s
emotional needs because many genitourinary disorders affect both the
client’s physical and emotional well-being, as well as her sexuality. The
nurse should provide clients with a list of the various support groups who
offer services to those with genitourinary disorders. Some of these resources
can be found in the Suggested Reading and Resources section. This chapter
reviews the most common renal and genitourinary disorders, including the
treatment of acute and chronic renal failure. For reference, Figure 6.1
provides a diagram of the genitourinary system as well as a detailed look at
the kidney.

Calyces

Renal vein

Ureter

Cortex
FIGURE 6.1 Genitourinary system/kidney.
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Renal Disorders

Renal disorders refer to conditions that affect functioning of the kidneys. The kidneys
play a key role in the elimination of waste products in the urine, in maintaining fluid
and electrolyte balance, and in regulating acid-base balance. Other functions of the
kidneys include the production of erythropoietin, a hormone responsible for the forma-
tion of red blood cells. Renal disorders can be the result of infection, inflammation,
obstruction, malformation, cancer, drugs, and toxins.

Acute Glomerulonephritis

Acute glomerulonephritis (AGN) often results from an infection of the skin or respira-
tory tract with Group A beta-hemolytic Streptococcus or gram-negative bacteria. Other
causes include systemic disorders such as scleroderma and systemic lupus erythematosus.
Symptoms of acute glomerulonephritis include

» Edema of the face (periorbital) and hands

» Oliguria (urinary output of less than 400 mL per day)
» Smoky-, rusty-, or cola-colored urine

» Elevated blood pressure

» Nausea and vomiting

» Generalized weakness

» Headache

» Anorexia

Elderly clients with AGN have less noticeable symptoms. Proteinuria, malaise, nausea, and arthralgia are
more likely to occur while hypertension and edema occur less often.

The diagnosis of acute glomerulonephritis is based on the client’s symptoms and the
results of blood and urine tests. Early morning urine specimens are preferred because
the urine is more acidic and formed elements are more evident early in the day. The
urinalysis typically reveals hematuria and proteinuria, while blood studies typically reveal
elevated serum creatinine and blood urea nitrogen levels and decreased serum albumin
levels. Antistreptolysin-O titers are increased after infections with Group A beta-
hemolytic Streptococcus. Additional studies include collection of a 24-hour urine
sampling for creatinine clearance and percutaneous renal biopsy.
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Procedure for Collecting a 24-Hour Urine Sampling
1. Obtain a special collection bottle from the lab.

Explain the procedure to the client.

Label the collection bottle with the client’s name

Ask the client to void and discard the first specimen.

Place a sign on the client’s door and collection bottle stating the time at which the collection began.

o o s @

Place each voiding in the labeled collection bottle. Failure to save any voiding requires that the test
be stopped, a new collection bottle obtained, and the collection to begin again

7. Keep the collection bottle in a specimen refrigerator or container of ice in the bathroom. Specimens
collected in settings other than the hospital should also be placed on ice or refrigerated.

8. Ask the client to obtain a voided specimen in the last 15 minutes of the urine collection period.

Care of the client with acute glomerulonephritis is aimed at promoting renal function
and preventing complications. Appropriate anti-infectives such as penicillin,
Erythromycin, and Zithromax (azithromycin) are usually prescribed if the condition is
due to an infection. Other medications include diuretics and antihypertensives to
control edema, circulatory congestion, and hypertension. A strict record of the client’s
output is used as a guide for fluid replacement. The usual fluid allowance is equal to the
client’s urinary output for 24 hours plus 500 mL-600 mL for insensible fluid loss.
Dietary restrictions depend on the stage and severity of the disease. Protein is restricted
when renal insufficiency is present and when blood urea nitrogen levels are elevated.
The suggested amount of protein on a low-protein diet is 0.6 g/Kg/day. Sodium is
restricted to 2—4 gm per day(no salt added to foods) when the client has hypertension,
edema, and signs of heart failure. Foods with substantial amounts of potassium, such as
bananas, as well as dried fruits, are restricted during periods of oliguria.

Chronic Glomerulonephritis

Chronic glomerulonephritis (CGN), or chronic nephritic syndrome, can be the result of
acute glomerulonephritis or a milder antigen-antibody reaction. In many instances, the
exact cause remains unknown because the kidneys become atrophied and tissue is not
available for biopsy. The kidneys deteriorate and failure develops over a period of 20-30
years or longer.

Signs and symptoms of chronic glomerulonephritis vary from person to person. Mild
proteinuria, hematuria, hypertension, and occasional edema are common manifestations.
Later complaints are associated with anemia, peripheral neuropathy, and gout. As the
kidneys fail, the client develops uremia. Signs and symptoms associated with uremia
include slurred speech, ataxia, tremors, pruritus, and skin eruptions.

Diagnostic assessment of the client with CGN includes blood work, urinalysis, comput-
erized tomography, and sometimes percutaneous renal biopsy.
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If a renal biopsy is performed, the client should be positioned on her abdomen.
Following the procedure, the client is instructed to remain in bed for several hours.
Because the kidneys are very vascular organs, the nurse should maintain pressure on the
biopsy site for at least 10 minutes and the client should be observed for signs of internal
bleeding. Signs of internal bleeding include abdominal pain, decreased blood pressure,
increased pulse rate, and decreased urine output. Other signs of internal abdominal
bleeding are included in Chapter 18, “Emergency Care.” Renal biopsy also carries with
it the risk of infection; therefore, the client should be carefully monitored for elevations
in temperature and changes in urine output

Renal biopsy is rarely performed in clients in the later stages of renal failure because the
kidneys are too small to obtain suitable tissue samples.

Blood work reveals elevations in serum creatinine and blood urea nitrogen. Serum crea-
tinine levels, which depend on the client’s muscle mass, are usually greater than 6
mg/dL. Blood urea nitrogen (BUN) levels vary according to the client’s dietary intake of
protein. Serum electrolyte levels are usually abnormal due to decreased renal function
and the development of oliguria. Changes associated with oliguria include hyperkalemia
and hyperphosphatemia. Sodium retention is common; however, dilution of the plasma
with excess fluid leads to normal or low serum sodium levels. Serum calcium levels are
usually normal or slightly below normal.

Urinalysis of the client with CGN reveals the presence of protein, red blood cells, and
casts, which suggests chronic renal disease. Dilute specific gravity reflects the loss of
renal ability to concentrate waste products. The 24-hour urine sampling reveals a
decreased creatinine clearance.

Care of the client with CGN is focused on slowing the disease process and preventing
complications. Medications include diuretics and antihypertensives. Erythropoietic ther-
apies are ordered to treat chronic anemia; Kayexalate (sodium polystyrene sulfonate) is
used to treat symptoms of hyperkalemia. Dietary interventions include the restriction of
protein and sodium. Eventually, renal failure is managed by peritoneal dialysis,
hemodialysis, or renal transplant.

Goodpasture’s Syndrome

Goodpasture’s syndrome is a rare autoimmune disorder characterized by the formation
of antibodies in the glomerular basement membrane. These antibodies can also bind to
the alveolar basement membrane with resulting alveolar damage and pulmonary hemor-
rhage. Renal manifestations include hematuria, proteinuria, and edema. Rapid progres-
sion can lead to renal failure. Damage to the alveolar membrane can lead to mild or life-
threatening pulmonary hemorrhage. Early signs of pulmonary involvement include
cough, shortness of breath, and hemoptysis. Management of the client with
Goodpasture’s syndrome includes the use of corticosteroids, immunosuppressive drugs,
and plasmapheresis.
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Nephrotic Syndrome

A number of conditions, including glomerulonephritis, systemic illness, or allergic
response, can cause nephrotic syndrome. Signs and symptoms associated with nephrotic
syndrome include pallor, anorexia, and generalized edema. Lab findings reveal severe
proteinuria, hypoalbuminemia, and hyperlipidemia. If serum protein levels remain low
the client might have elevated triglycerides. The care of the client with nephrotic
syndrome is geared toward decreasing symptoms and preserving renal function.

Nursing care of the client with nephrotic syndrome includes
» Providing bed rest with frequent changes in position.
» Preventing chaffing and skin breakdown by keeping the skin clean and dry.
» Providing scrotal support for male clients with scrotal edema will increase comfort.
» Recording daily weights to detect increased or decreased edema.
» Monitoring vital signs to detect infection or complications.
» Observing for signs of infection.
» Maintaining a record of strict intake and output.

» Providing a moderate-protein ( 0.8 gm/Kg/day), low-sodium , low-saturated-fat
diet. High biologic proteins (dairy products, eggs, meat) should be provided.
Dietary changes are dependent on the client’s glomerular filtration rate.

» Administering prescribed medications.
» Administering ACE inhibitors to decrease proteinuria.
» Administering cholesterol-lowering agents to treat hyperlipidemia

» Administering Heparin to lower proteinuria, decrease coagulability, decrease risk
of renal and pulmonary embolus, and reduce renal insufficiency.

» Administering Diuretics to control edema and hypertension.

» Administering corticosteroids or immunosuppressive medications to improve
immunologic processes.

Additional nursing interventions for the client with nephrotic syndrome focus on
teaching the client about medication, diet, and signs of exacerbation. Some clients with
exacerbations of nephrotic syndrome are treated at home, therefore it is important that
the client learns the importance of taking medications as directed and adhering to
prescribed dietary restrictions. Information on angiotensin-converting enzyme
inhibitors, anticoagulants, and antilipidemics can be found in Chapter 2, “Fluid and
Electrolyte and Acid/Base Balance.” Information on immunosuppressives can be found
in Chapter 4, “Care of the Client with Endocrine Disorders,” and Chapter 12, “Care of
the Client with Immunologic Disorders.”
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Polycystic Kidney Disease

Fluid-filled cysts in the epithelial cells of the nephrons characterize polycystic kidney
disease (PKD), one of the most commonly occurring congenital disorders (see Figure
6.2). The disorder can be inherited as an autosomal-dominant trait or less commonly as
an autosomal-recessive trait. In the recessive form, nearly all the nephrons are involved
at birth; therefore, most affected infants die within the first two months of life. Affected
infants have changes in physical appearance that include epicanthal folds, pointed nose,
small chin, and low-set ears. Unlike the infant, adults with polycystic kidney disease

have a normal appearance.

Normal Kidney Polycystic Kidney
FIGURE 6.2 Polycystic kidney disease.

Most adults with an autosomal-dominant trait are diagnosed between the ages of 30 and
50. Cysts located in the nephrons, which might be small at first, become progressively
larger and more widely distributed. The kidneys enlarge two to three times the normal
size, displacing abdominal organs. Eventually the membrane of the glomeruli and renal
tubules become damaged. The cysts are prone to infection, rupture, and bleeding.
About one-half of clients with polycystic kidney disease develop kidney failure by

age 50.

Cysts can occur in tissues other than the kidneys, including the liver, cerebral blood
vessels, and cardiac blood vessels. Rupture of “berry aneurysms” can lead to subarach-
noid hemorrhage and death. Signs and symptoms of polycystic kidney disease include

» Protruding, distended abdomen

» Flank pain



» Bright red- or cola-colored urine (cystic rupture)
» Dysuria, nocturia

» Cloudy or foul-smelling urine (infection)

» Anorexia, nausea, vomiting

» Edema

» Hypertension

» Visual disturbances (aneurysms)

Diagnostic studies used for the client with polycystic kidney disease include renal sonog-
raphy, CT scan, and MRI. Other studies include blood work and urinalysis. As kidney
function declines, the serum creatinine and blood urea nitrogen increase. Urinalysis
reveals proteinuria and hematuria and 24-hour urine testing reveals a decreased creati-
nine clearance. Urine testing for culture and sensitivity are indicated when signs of
infection are present.

Management of the client with polycystic kidney disease focuses on pain management,
treatment of urinary tract infection, and management of hypertension. Dietary interven-
tion might include the provision of a low-sodium, low-protein diet. Polycystic kidney
disease eventually progresses to end stage renal failure that is managed by dialysis or
renal transplant.

Hydronephrosis/Hydroureteronephrosis

Hydronephrosis and hydroureteronephrosis are the result of obstructions in urinary
flow. Hydronephrosis, or urine accumulation in the renal pelvis, causes the kidney to
enlarge. Over time, sometimes in only a few hours, blood vessels and renal tubules can
become extensively damaged. Obstructions lower in the urinary tract caused by urine
accumulation result in hydroureteronephrosis. Hydroureteronephrosis is most likely to
occur from obstruction at the ureteropelvic junction, the ureterovessicular junction, or
the pelvic brim. Urethral strictures or very low obstructions cause bladder distention.

Disorders associated with hydronephrosis and hydroureteronephrosis include tumors,
stones, trauma, retroperitoneal fibrosis, and congenital structural defects. The most
common causes of obstruction are prostatic hypertrophy and renal calculi.

The client with hydronephrosis or hydroureter complains of pain in the abdomen or
flank. Urinary tract infections are common and produce chills, fever, and malaise.
Increased serum creatinine and BUN levels are evident in the client with renal damage.
Further diagnostic studies include IV angiography, renal sonography, and CT scan.

Management of the client with hydronephrosis or hydroureteronephrosis is aimed at
relieving the obstruction and preserving renal function. Temporary management can be
achieved by internal stent placement, or placement of percutaneous nephrostomy or
ureterostomy tubes. In the instance of blood clots or kidney stones, symptoms will
resolve without surgical treatment Surgical correction of obstructions and dilation of
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urethral strictures provide permanent solutions. Other interventions are aimed at
treating infection and correcting acid-base and fluid imbalances.

Percutaneous nephrostomy or ureterostomy tubes should not be clamped or irrigated. If the client has
bilateral nephrostomy or ureterostomy tubes, the nurse should record the urinary output from each tube.

Pyelonephritis

Pyelonephritis, a bacterial infection in the kidney or renal pelvis, can be classified as either
acute or chronic. Acute pyelonephritis is the result of active infection with microorgan-
isms that ascend from the lower urinary tract or from blood-borne infection. Infection
results in abscesses in the capsule, cortex, or medulla of the kidney. Areas of fibrosis and
scar tissue develop as the inflammation subsides. Organisms from the urinary tract
commonly responsible for acute pyelonephritis include Escherichia coli, Enterococcus
faecalis, Proteus mirabilis, Klebsielln, and Pseudomonas aeruginosa. Blood-borne organisms
include Staphylococcus aureus and Salmonella. Pyelonephritis is more common in women
than in men. Signs and symptoms of acute pyelonephritis include low-grade fever, chills,
hematuria, abdominal discomfort, pain in the back and flank, nausea, vomiting, tachy-
cardia, and tachypnea.

Chronic pyelonephritis is generally due to malformations, urinary obstruction, or vesi-
coureteral reflux. Childhood vesicoureteral reflux is responsible for the renal scarring
typically seen in the adult with chronic pyelonephritis. Others with chronic
pyelonephritis include those with a history of spinal cord injury, bladder tumor, renal
calculi, and prostatic hypertrophy. Symptoms associated with chronic pyelonephritis are
less dramatic than those with acute pyelonephritis, but include increased blood pressure
and nocturia. The client with chronic pyelonephritis is unable to conserve sodium and
tends to develop hyperkalemia and acidosis.

Factors contributing to pyelonephritis are urinary catheterization, chronic formation of
renal calculi, diabetes mellitus, and overuse of non-steroidal anti-inflammatory drugs
(NSAIDs), bladder infection, and benign prostatic hypertrophy. To a lesser degree,
pyelonephritis can result from an autoimmune reaction.

Diagnostic measures for the client with pyelonephritis include urinalysis; urine culture
and sensitivity; cystourethrogram; x-ray of the kidney, ureter, and bladder (KUB); and
intravenous pyelography (IVP).

Interventions for clients with pyelonephritis are aimed at treating infection and making
the client more comfortable. Dietary changes and fluid restrictions are sometimes indi-
cated. Surgical interventions include ureteral reimplantation, pyelolithotomy, and
nephrectomy (as a last resort).
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Acute and Chronic Renal Failure

Acute renal failure (ARF) is the abrupt deterioration of renal function that results in
marked reduction of urinary output. The causes of acute renal failure are classified as
follows:

» Prerenal: Prerenal ARF is often related to conditions that affect blood flow to the
kidneys. Causes include cardiovascular disorders, hypovolemia, septic shock,
anaphylactic shock, and obstruction of the renal artery.

» Intrarenal: Intrarenal or intrinsic ARF results from the actual destruction of the
renal parenchyma. Nephrotoxic chemicals and ischemic injury damage the renal
tubules, making them less functional. Chemicals capable of damaging the renal
tubules include antibiotics (aminoglycosides and sulfonamides) diuretics, nons-
teroidal anti-inflammatories, and contrast media. Ischemic injury of the renal
tubules occurs when the mean arterial blood flow is reduced. Ischemic injuries that
can result in intrarenal failure include cardiac arrest and hypovolemic shock.

» Postrenal: Postrenal ARF is caused by obstruction to urinary outflow. Kinking of
catheter tubing, urinary infections, renal calculi, and prostatic enlargement are
examples of obstructions that can lead to postrenal ARF.

Signs and symptoms associated with acute renal failure depend on whether the client is
in the oliguric or diuretic stage of failure. In the oliguric stage, the client shows symp-
toms of fluid overload. These symptoms include hypertension, tachycardia, and periph-
eral edema. Auscultation of the lungs reveals the presence of respiratory crackles. Lab
results reveal hyperkalemia, hypernatremia, and hypercholesterolemia, as well as alter-
ations in phosphorus and magnesium levels. In the diuretic stage, the client appears
dehydrated with dry skin and mucous membranes, poor tissue turgor, hypotension, and
flattened neck veins.

The final stage of acute renal failure, the recovery stage, is characterized by the gradual
return of normal urine output and removal of metabolic wastes. The condition should
resolve in two to four weeks, although some clients might have some degree of renal
impairment for three months or longer. In some instances, the damage is sufficient to
result in chronic renal failure.

Diagnostic measures used for the client with acute renal failure include urinalysis, CBC,
serum electrolytes, arterial blood gases, MRI, and renal biopsy.

Management of the client with acute renal failure depends on the cause as well as the
symptoms and stage of failure. When the client is in the oliguric or anuric stage,
diuretics such as Lasix (furosemide) are ordered to promote urinary output. Fluid
restriction and a diet low in sodium and protein are ordered to decrease fluid retention
and the accumulation of nitrogen wastes. In the diuretic stage, fluid volume replacement
based on the client’s output is ordered. A diet sufficient in sodium to maintain fluid
balance is needed for the client with hyponatremia. Potassium restrictions are based on
lab results. The overall diet should be high in carbohydrates and limited in protein.
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Other interventions include the use of water-soluble vitamin supplements, Kayexalate
(sodium polystyrene sulfonate) to lower potassium levels, and Epogen (epoetin) to
reverse anemia. In some instances, peritoneal or hemodialysis is needed. Clients in acute
renal failure who are unable to tolerate hemodialysis and rapid fluid removal can be
treated using continuous renal replacement therapy (CRRT).

Chronic Renal Failure

Chronic renal failure (CRF) is a progressive irreversible loss of renal function. The
disorder is characterized according to how much renal function (glomerular filtration
rate [GFR]) remains. GFR is the amount of filtrate produced by the kidney each minute.
The normal GFR is 125 mL per minute. Chronic renal failure is divided into the
following four stages:

» Reduced renal reserve: GFR 35%-50% of normal
» Renal insufficiency: GFR 25%-35% of normal
» Renal failure: GFR 20%-25% of normal

» End stage renal failure: GFR 15%-20% of normal or less

Like acute renal failure, there are many causes of CRFE. Causes include hereditary disor-
ders, connective tissue disorders, inflammatory conditions, vascular disease, metabolic
disorders, obstructive disease, infections, and nephrotoxic agents. Regardless of the
cause, clients with CRF experience physiologic changes related to the kidneys’ inability
to excrete waste products and to regulate blood pressure, acid-base balance, and RBC
production.

Symptoms of CRF vary according to the stage of renal compromise. Common symp-
toms include decreased urinary output, weight gain, anemia, anorexia, nausea, joint pain,
decreased alertness, and changes in sensation in the hands and feet. Assessment of the
client with CRF reveals an elevated blood pressure, rapid irregular heart rate, and dry
fragile skin that bruises easily. The client might complain of intense itching, and the
nurse might note the presence of uremic frost on the skin as well as the odor of urine on

the skin and breath.

Diagnostic measures include CBC, urinalysis, serum electrolytes, ABGs, BUN;, serum
creatinine, and 24-hour urine collection. The client with CRF will have an elevated
BUN and serum creatinine level with decreased urine creatinine level. Serum elec-
trolytes and ABGs typically reveal metabolic acidosis, hypocalcemia, hyperkalemia, and
hyperphosphatemia.

Complications associated with CRF include uremia, congestive heart failure, hyperten-
sion, electrolyte imbalances, anemia, pathologic fractures, and sexual dysfunction.
Mental status changes range from mild to loss of consciousness and seizures.

Dietary interventions and medications ordered for the client with CRF are the same as
those for the client with acute failure. Although dietary interventions and medications
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prolong renal function, care of the client with CRF ultimately centers on renal replace-
ment therapy in the form of dialysis or renal transplantation.

Peritoneal Dialysis

Peritoneal dialysis is a procedure that replaces the work of the kidneys by using the
lining of the peritoneal cavity to remove waste, water and chemicals from the body. It is
often the preferred method of certain clients with ESRFE. These clients include those
who are hemodynamically unstable, those who cannot tolerate anticoagulant therapy,
and those who prefer flexibility in their schedule. Peritoneal dialysis cannot be
performed if the client has abdominal adhesions because insufficient surface area of peri-
toneal lining does not permit adequate dialyzing exchange.

Peritoneal dialysis is accomplished by the surgical placement of a flexible catheter that
remains in the peritoneal cavity. Immediately after insertion, the catheter is irrigated
with heparinized dialysate to remove blood and fibrin from the catheter. A waiting
period of 1-2 weeks is preferred before beginning a schedule of peritoneal dialysis. After
warming to body temperature, the dialysate is instilled in a sterile process and allowed to
remain in the peritoneal cavity where osmotic pressure allows the dialysate to remove
metabolic wastes. There are two basic types of peritoneal dialysis: automated peritoneal
dialysis (cycler controls the fill, dwell, and drain phases) and continuous ambulatory
peritoneal dialysis (manual fill four times a day). The type of peritoneal dialysis used
depends on the client’s ability and lifestyle. Installation and removal of the dialysate is
done slowly to prevent disequilibrium syndrome. The client undergoing automated
peritoneal dialysis usually has four or more exchanges at night with each exchange
lasting 1-2 hours. The client undergoing continuous ambulatory peritoneal dialysis has
a dwell time of 4-10 hours.

Complications associated with peritoneal dialysis include site infection and peritonitis.
The client managed by peritoneal dialysis should be instructed to report the return of
cloudy dialysate, abdominal pain, or fever because these indicate developing peritonitis.
Other complications include abdominal pain, outflow problems, hernias, low back pain,
bleeding, pulmonary complications, protein loss, carbohydrate and lipid abnormalities,
encapsulating sclerosing peritonitis, and loss of ultrafiltration.

The client managed with peritoneal dialysis will need an increased protein intake. Sources of protein
include milk, eggs, meat, and nuts.

Figure 6.3 illustrates the client receiving peritoneal dialysis.
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Hemodialysis refers to the removal of wastes, water, and chemicals by passing the blood

FIGURE 6.3 Peritoneal dialysis.

through an artificial semi-permeable membrane.

Hemodialysis is accomplished through a surgical placement of a shunt, creation of an
internal arteriovenous fistula, or using a temporary vascular access by which the client is
connected to the hemodialysis unit. Blood pressure readings, fingersticks, and venop-
unctures are not obtained in the extremity with either a shunt or fistula. Long-acting
antihypertensives, such as Capoten (captopril) are usually withheld if the client is sched-
uled for hemodialysis. Failure to withhold the medication can result in severe hypoten-
sion. Patency of the AV fistula is determined by the presence of a bruit. Complications
of hemodialysis include hypotension, muscle cramps, blood loss, sepsis, hepatitis (HBV
and HCV), and disequilibrium syndrome .

Disequilibrium syndrome is caused by the rapid change in the components of extracellular fluid. Urea,
sodium, and other solutes are removed from the blood more rapidly than from the cerebral spinal fluid and
brain. A high osmotic gradient leads to the development of cerebral edema. Clinical manifestation of dise-
quilibrium syndrome include confusion, nausea, vomiting, restlessness, headache, twitching, seizures,
muscle cramps, and hypotension. The treatment of disequilibrium syndrome includes slowing or stopping
dialysis and infusing hypertonic saline, albumin, or mannitol.
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Continuous Renal Replacement Therapy

An alternative or adjunctive method for treating acute renal failure is the use of contin-
uous renal replacement therapy (CRRT). CRRT can be used for clients who do not
respond to dietary interventions and medications as well as those with cardiovascular

instability. Types of CRRT include
» Continuous arteriovenous hemofiltration (CAVH)
» Continuous arteriovenous hemodialysis (CAVHD)

» Continous venovenous hemodialysis (CVVHD)

Although CRRT produces less hemodynamic instability, its use is contraindicated in
clients with life-threatening manifestations of uremia, hyperkalemia, and pericarditis
that require rapid treatment.

Figure 6.4 illustrates the mechanism by which blood leaves the body, passes through the
dialysis machine and returns to the client. Figure 6.5 illustrates the client undergoing
hemodialysis.
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FIGURE 6.4 Hemodialysis mechanics.
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Renal Transplantation

Renal transplantation is a life-sustaining treatment for ESRD. Although renal transplan-
tation is not considered a cure it improves the quality of life. Candidates for renal trans-
plantation must be free of medical problems that would be made worse by the procedure
and required post-transplant medication. Clients not suited for transplantation include
those with advanced uncontrollable cardiac disease, metastatic cancer, chronic infection,
and longstanding pulmonary disease.

Renal transplants are obtained from non-heart-beating donors or from living compat-
ible donors. Prior to implantation, the client is carefully assessed for the presence of
infection or conditions that would compromise transplant success. Following renal
transplant, the client is placed on lifetime immunosuppressive therapy to prevent tissue
rejection. Rejection of the transplanted organ might involve the following:

» Hyperacute graft rejection: Begins within 48 hours of transplantation. Those at
greatest risk for hyperacute graft rejection are clients in whom the donated organ
is of an ABO type different from their own, clients with a history of multiple blood
transfusion, multiparous clients, and clients who have had a previous transplant.
Hyperacute graft rejection, which involves the blood vessels, can become apparent
within minutes or hours. Clinical manifestations of hyperacute graft rejection
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include increased temperature, increased blood pressure, and pain at the transplant
site. The process cannot be stopped once it has begun and the rejected organ is
removed as soon a hyperacute graft rejection is diagnosed.

» Acute graft rejection: Occurs one to three weeks after transplantation, and
involves a cellular response that leads to death of the organ cells. Clinical manifes-
tations of acute graft rejection vary with the client and the specific organ involved.
Signs and symptoms of acute graft rejection include oliguria or anuria, increased
temperature above 100° F, increased blood pressure, lethargy, fluid retention,
increased serum creatinine, increased blood urea nitrogen, elevated potassium
levels, and fluid retention. Treatment of acute graft rejection includes increasing
doses of immunosuppressives. Episodes of acute graft rejection do not automati-
cally mean that the client will lose the new organ.

» Chronic graft rejection: Happens due to chronic inflammation and scaring.
Chronic rejection occurs gradually over a period of months to years. Clinical
manifestations include increased blood urea nitrogen, increased serum creatinine
levels, fluid retention, changes in serum electrolytes, and fatigue. The client with
chronic rejection is treated with immunosuppressive drugs, including prednisone,
Sandimmune (cyclosporine) and Neoral (cyclosporine), Prograf (tacrolimus), and
CellCept (mycophenolate mofetil). Newer drugs include Target of Rapamycin
(TOR) inhibitors, which are used in combination with cyclosporine for mainte-
nance therapy. Rapamune (sirolimus) is an example of a TOR inhibitor.

Urinary Disorders

Disorders that affect the storage and elimination of urine are referred to as urinary disor-
ders. Urinary disorders can result from infection or inflammation, as in the case of
cystitis, or from inability to maintain bladder control.

Cystitis

Cystitis, inflammation of the urinary bladder, is generally considered to be an ascending
infection caused by the entry of pathogens through the urethra. Cystitis is categorized as
follows:

» Infectious: Infectious cystitis can be caused by a number of microorganisms. In
most instances, however, it is the result of infections with E. co/i or other organisms
from the lower intestinal tract.

» Noninfectious: Exposure to chemical agents, such as cyclophosphamide and radi-
ation can result in noninfectious cystitis.

» Interstitial: Interstitial cystitis has no known cause but results in chronic irritation
of the bladder.
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Although cystitis occurs in both sexes, women are more susceptible because of urethral
shortness and proximity of the urethral opening to the anus. Other predisposing factors
include urinary catheterization, surgery, decreased urination, spinal cord injury or
disease, diabetes mellitus, and sexual activity (in women).

The normal aging process also increases the likelihood of cystitis for both sexes.
Prostatic enlargement impedes normal urination, thereby increasing the risk of infection
in men, whereas changes in the vaginal flora and lubrication contribute to cystitis in
women.

Signs and symptoms associated with cystitis include dysuria, urinary urgency, and
urinary frequency. The client experiences a sensation of incomplete emptying of the
bladder so that the client voids more often than usual. Low-grade fever and complaints
of lower abdominal or pelvic pain, foul-smelling urine, and hematuria are common.

Diagnostic tests for the client with cystitis include a CBC and clean catch urinalysis for
culture and sensitivity as well as a Gram stain. A catheterized urine specimen is obtained
if the client is unable to get a clean catch specimen. The urinalysis of a client with
cystitis typically reveals the presence of WBCs and RBCs. The urine usually appears
cloudy, although in some cases hematuria is present. The urinalysis for culture and
sensitivity reveals bacterial counts greater than 10,000 per mL.

Although the client with interstitial cystitis experiences the same symptoms of cystitis as the client with
other forms, the urine is negative for bacteria.

Additional diagnostic tests for the client with recurrent cystitis include intravenous pyel-
ogram, voiding cystourethrogram, retrograde pyelogram, and cystoscopy.

Contrast media containing iodine is used during intravenous pyelogram; therefore, the nurse should ask
the client about allergies to shellfish or preparations containing iodine.

Interventions for the client with cystitis include medication, dietary changes, and
comfort measures. Antibiotics such as Gantrisin (acetyl sulfasoxazole), Bactrim or Septra
(trimethoprim-sulfamethoxazole), Cipro (ciprofloxacin hydrochloride), Floxin
(ofloxacin) or Keflex (cephalexin) are ordered for clients with bacterial cystitis.
Antibiotics are not indicated for those with noninfectious or interstitial cystitis.
Additional medications include anti-inflammatories, antispasmodics, antihistamines, and
tricyclics.

The client’s diet should include all the food groups. Foods such as cranberries, plums,
whole grains, meat, and cheese increase the acidity of the urine and help prevent the
growth of bacteria. The client should restrict foods and beverages, such as peaches,
apples, and carbonated beverages that increase the alkalinity of the urine.
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The nurse should tell the client that the incidence of cystitis can be further reduced by
increasing fluid intake, drinking cranberry juice, avoiding tub baths and bubble baths,
wiping front to back after bowel movement, wearing cotton underwear, and avoiding
tight-fitting clothing such as jeans.

Urinary Incontinence

Urinary incontinence refers to a loss of urinary control that is severe enough to cause
problems with social functioning. Embarrassment and lack of understanding prevents
many of those with urinary incontinence from seeking treatment.

There are five recognized forms of incontinence in adults. These forms include

» Stress incontinence: Inability to tighten the urethra sufficiently to prevent urina-
tion. Stress incontinence is characterized by the loss of small amounts of urine
during sneezing, coughing, straining, jogging, or lifting.

» Urge incontinence: Inability to suppress signals from the bladder to the brain to
prevent urination

» Overflow incontinence: Overdistention of the bladder to the point of absolute
maximum capacity

» Mixed incontinence: Incontinence that combines features of stress, urge, and
overflow incontinence

» Functional incontinence: Voiding at socially inappropriate times and places
caused by the loss of cognitive function

Many factors contribute to urinary incontinence. These factors include having given
birth, the use of certain medications, disease, depression, and lack of sufficient assistance
needed for toileting.

Interventions aimed at maintaining urinary function depend on the type of inconti-
nence. Nonsurgical interventions for the client with stress incontinence include muscle
exercises (Kegel exercises) to strengthen the pelvic floor, weight reduction, and avoid-
ance of alcohol and caffeine. Estrogen replacement therapy is often prescribed to relieve
stress incontinence in postmenopausal women, and various surgical procedures are used
to reposition the urethra and bladder.

Clients with urge incontinence are managed using drug therapy with antihistamines and
anticholinergics. The client is told to avoid caffeine and alcohol and to space fluids at
regular intervals throughout the day, limiting them in the evening.

Educational interventions for the client with urge incontinence include bladder training
and habit training. Bladder training is dependent on the client’s ability to override the
urge to void. The schedule begins with the longest time that the client can comfortably
resist the urge to void. For example, if the client can remain comfortable for half an
hour without voiding, he is instructed to ignore the urge to void in less time. After the
client is established in the initial schedule, the interval is gradually increased by 15-30
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minutes until the client achieves bladder control. Habit training, or scheduled toileting,
reduces incontinence in cognitively impaired clients. The client is assisted to the bath-
room and asked to void every one to two hours.

Opverflow incontinence can be caused by obstruction of the bladder outlet and results in
increased urinary retention past the bladder’s normal capacity. Interventions include
bladder compression (Crede’s method), intermittent self-catheterization, Foley catheter,
and cholinergic medications to increase bladder pressure. Common surgical procedures
include removal of the prostate and repair of genital prolapse.

Interventions for the client with functional or chronic incontinence focus on contain-
ment of urine and skin protection. Absorbent pads, urinary catheters, and condom
catheters are commonly used for those with irreversible incontinence.

Urolithiasis

Urinary calculi, or kidney stones, can be the result of any of the following conditions:
hyperparathyroidism, increased vitamin D intake, cancer, prolonged bed rest, or exces-
sive secretion of uric acid. In most cases, the cause remains unknown. Kidney stones
occur with greater frequency in those 30 to 50 years of age and in men more than
women. Those with a history of two stones are more likely to have repeat stones. The
majority of kidney stones are composed of calcium or magnesium in combination with
phosphorus or oxylate. Stones vary in size; stones that are 0.5-1.0 mm in diameter are
more likely to pass, whereas larger stones are removed using extracorporeal shock wave
lithotripsy (ESWL) or surgery. Urinary tract obstruction is an emergency condition that
requires immediate intervention to preserve renal function.

Care of the client following ESWL includes frequent monitoring of vital signs as well as monitoring
amount, color, and clarity of urine output. Urine might be bright red initially but bleeding should diminish
within 48-72 hours.

Symptoms associated with a kidney stone depend on the location of the stone. Stones
located in the kidney or uppermost ureter cause flank pain, whereas stones in the ureter
or bladder cause abdominal pain. Severe pain, nausea and vomiting, dysuria, and hema-
turia are common. Diagnosis might be made through the use of ultrasound, CT, and
MRI. Noncontrast helical CT has the highest sensitivity for locating urinary stones.
Intravenous pyelogram is still used in some instances. Other lab studies include CBC
and urine pH.

Nursing care of the client with kidney stones includes the following:
» Administering pain medication.
» Administering intravenous fluids.

» Straining the urine to detect passage of renal stones.
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» Dietary management for the client with calcium phosphate stones focuses on
increasing the acidity of the urine. Nutritional interventions include limiting the
intake of foods high in animal protein to 5-7 servings per week. The client may
benefit from limiting milk intake and by drinking cranberry juice Calcibind (cellu-
lose sodium phosphate) can be given to lower calcium levels.

» Dietary management for the client with uric acid stones focuses on lowering uric
acid levels and increasing the alkalinity of the urine. Nutritional interventions
include limiting sources of purine. Foods high in purine include sardines, liver,
herring, and sweetbreads. Foods moderate in purine include bacon, pork, ham,
chicken. Zyloprim (allopurinol) can be given to lower uric acid levels.

» Dietary management for the client with oxylate stones focuses on limiting the
intake of oxylate. Nutritional interventions include limiting foods such as spinach,
strawberries, rhubarb, chocolate, tea, peanuts, and wheat bran. Liberal fluids
should be given to keep the urine dilute.

Genitourinary Disorders

Genitourinary disorders are conditions that affect the genitals and the urinary system.
Some of these disorders, such as prostatitis and epididymitis, can result from infection.
Others, such as benign prostatic hypertrophy, can result from physiologic changes asso-
ciated with aging. Figure 6.6 shows an image of the male genitourinary system.
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FIGURE 6.6 'The male genitourinary system.
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Prostatitis

Inflammation of the prostate can occur after a viral illness or infection with a sexually
transmitted disease. In many instances, the cause is unknown.

Prostatitis is classified as either bacterial or nonbacterial. Bacterial prostatitis is usually
associated with infection of the urethra or lower urinary tract. Common organisms
responsible for bacterial prostatitis include E. coli, Enterobacter, Proteus, and Group D
streptococcus. Although there is no identifiable organism, nonbacterial prostatitis can
result in a chronic infection.

Signs and symptoms of prostatitis depend on whether the condition is acute or chronic.
Symptoms associated with acute bacterial prostatitis include fever, chills, dysuria,
urethral discharge, erectile dysfunction, and perineal pain that radiates to the sacral
region. Examination of the prostate by the physician or nurse practitioner reveals a
tender, firm, swollen prostate. Symptoms of chronic prostatitis are generally milder than
those with acute infection.

The diagnosis is based on the client’s symptoms and urine culture. Prostatic massage is
not recommended because of the danger of bacteremia; however, this procedure might
be performed by the physician to obtain prostatic fluid for culture. The presence of
white blood cells with a negative culture confirms a diagnosis of nonbacterial prostatitis.

Management of the client with prostatitis depends on whether the infection is bacterial
or nonbacterial. Bactrim (trimethoprim-sulfamethoxazole) and Cipro (ciprofloxacin
hydrochloride) are examples of antibiotics used to treat prostatitis. Bed rest and sitz
baths two to three times a day help relieve pain. The client should drink at least three
liters of fluid a day unless otherwise instructed. When the acute infection is over, regular
sexual intercourse or ejaculation is recommended to help drain prostatic secretions and
lessen the likelihood of recurring infection.

Benign Prostatic Hypertrophy

Benign prostatic hypertrophy (BPH) is associated with injury and with aging. By age 50,
at least half of all men have BPH to some degree. Symptoms of BPH include urinary
frequency, nocturia, reduced force, and size of urinary stream. Nonsurgical management
includes the use of medications. Proscar (finasteride) lowers the level of dihydrotestos-
terone (DHT), a major cause of prostate growth. Hytrin (terazosin), Cardura (doxazosin
mesylate), and Flomax (tamsulosin) are alpha-blocking agents that constrict the prostate,
reduce urethral pressure, and improve urine flow. Complementary therapies include
herbal therapy with saw palmetto and lycopene. Caution should be advised when herbal
remedies such as saw palmetto are used. Saw palmetto can falsely lower the PSA results
and can mask signs of prostate cancer resulting in delayed diagnosis. Surgical interven-
tions for benign prostatic hypertrophy include

» Transurethral resection of the prostate (TURP)
» Transurethral incision of the prostate (TUIP)

» Suprapubic resection
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» Retropubic resection

» Perineal resection

Transurethral resection of the prostate (TURP) is the most common surgical interven-
tion for BPH. There is no surgical incision because the approach is through a retro-
scope inserted through the urethra.

Postoperative care following a transurethral resection of the prostate (T'URP) includes
observing for bleeding. Postoperatively, the urine can be expected to be pink until the
fourth day. Bright red bleeding with increased viscosity and many clots is indicative of
arterial bleeding. In that case, the doctor should be notified immediately. Dark red
bleeding with less viscosity and few clots is indicative of venous bleeding that can be
controlled by placing traction on the catheter. The client’s intake of fluid should be
maintained at 2000-3000 mL per day to help keep the catheter free of clots.
Antispasmodics such as B & O (belladonna and opium) suppositories, and Probanthine
(propantheline) are used to prevent bladder spasms. The client should be monitored for
signs of post-operative infection which include fever, dysuria, and cloudy urine. By the
time of discharge, the client should be voiding 150-200 mL of clear yellow urine every
three to four hours.

Discharge instructions include telling the client to increase fluid intake to 2,000-3,000
ml of water a day to decrease risk of bladder infections and to avoid alcohol, caffeinated
beverages, and spicy foods. The nurse should encourage the client to perform Kegel’s
exercises to strengthen the pelvic muscles and help prevent incontinence. The client
should avoid prolonged sitting and sexual activity for at least 10 days following surgery.

Postoperative care of the client with a retropubic prostatectomy includes assessing the abdominal incision
for signs of infection. Urine on the dressing should be reported to the physician because the bladder is not
accessed in this type of procedure.

Postoperative care of the client with a suprapubic prostatectomy includes monitoring the output from the
suprapubic and urethral catheters.

Postoperative care of the client with a perineal prostatectomy includes preventing infection. This is vital
because the incision is near the anus. Avoid rectal temperatures and enemas.

Erectile Dysfunction

Erectile dysfunction (ED) or impotence occurs when the male is unable to achieve or
maintain an erection for intercourse. The disorder can be classified as either organic or
functional.

Organic ED involves a gradual deterioration of sexual function and is characterized by a
decrease in firmness and frequency of erection. Causes of organic ED include

» Inflammation of the prostate, urethra, or seminal vessels

» Fractures of the pelvis
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» Lumbosacral injuries

» Surgical procedures (prostatectomy)

» Medications (antihypertensives, psychotropics, and antidiabetics)
» Vascular diseases

» Endocrine disorders (diabetes and thyroid)

» Chronic neurological conditions

» Depression

» Alcohol and tobacco use

» Poor overall health

Functional ED has psychological origins. Males with functional ED report having
normal nocturnal and morning erections. The presentation of symptoms is sudden and
usually follows periods of high stress.

Assessment of the client with ED includes a complete medical exam with social and
sexual history to determine whether the disorder is organic or functional. Serum testos-
terone and serum gonadatrophin testing might be ordered if the client complains of
absent or low libido or if examination reveals small testes or diminished facial hair.
Doppler or ultrasonograph are ordered to measure arterial and venous blood flow.
Other diagnostic tests include nocturnal penile tumescence checks, which measure the
number of nocturnal erections with each period of REM sleep.

There are a number of treatments for erectile dysfunction. These include vacuum
devices, intracorporeal injections, intraurethral medications, penile implants, and anti-
impotence drugs such as Viagra (sildenafil citrate) and Cialis (tadalafil). The following
special instructions should be given to the client taking anti-impotence medications:

» One pill should be taken from 30 minutes to 4 hours before intercourse.

» Avoid taking the medication immediately after eating a meal (high-fat meals reduce
the rate of absorption and decrease the peak serum levels).

» Avoid alcohol.
» Side effects can include headache, facial flushing, and diarrhea.

» Leg and back cramps, nausea, and vomiting could be experienced if more than one
tablet is taken in 24 hours.

» Avoid taking the medication if you are already taking medication containing
nitrates, such as nitroglycerin.

» Notify your physician if you experience erections lasting longer than 4 hours or if
you experience priapism (erections lasting longer than 6 hours). Tissue damage and
permanent loss of potency can occur if priapism is not treated immediately.

» Medication does not offer protection against sexually transmitted diseases.

» Notify the physician if you experience changes in vision or hearing
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Epididymitis

The epididymis is a small oblong organ that rests on and beside the posterior surface of
the prostate. Inflammation and infection of the epididymis, can result from infections of
the prostate. Sexually transmitted infections with Chlamydia trachomatis or Neisseria
gonorrhea are the most common cause in men under age 35, whereas bacterial infections
account for most cases in men over the age of 35. Less common causes include prosta-
titis, urethritis, and chronic urinary tract infections.

Signs and symptoms associated with epididymitis include pain along the inguinal canal
followed by swelling in the scrotal sac and groin. Additional symptoms include pyuria,
bacteriuria, chills, and fever. If the client remains untreated, orchitis and sterility can
result.

The diagnosis of epididymitis is based on the client’s symptoms as well as the results of
urinalysis, urine culture, and cultures for sexually transmitted infections. Bacteriuria,
pyuria, and positive cultures for sexually transmitted infections are all associated with
epididymitis. A positive Prehn’s sign, or relief of pain when the scrotum is lifted, indi-
cates inflammation of the epididymis. Additional diagnostic measures include ultrasound
to rule out testicular torsion. Management of the client with epididymitis includes the
use of antibiotics. If the infection is caused by chlamydia or gonorrhea, both the client
and sexual partners are treated with antibiotic therapy. To prevent traction on the sper-
matic cord and to facilitate venous drainage, the client should be told to rest in bed with
the scrotum supported on a small towel. Antipyretics and analgesics, as well as the inter-
mittent use of cold compresses and warm sitz baths, can be used to decrease pain and
swelling. The client should be instructed to avoid sexual activity for three to four weeks.

Priapism

Priapism refers to uncontrolled prolonged painful erections that are not related to sexual
desire. Priapism can result from neural, vascular, or pharmacologic causes. Factors asso-
ciated with priapism include

» Cancers that infiltrate the corporeal body

» Diabetes

» Sickle cell anemia

» Medication (antidepressants, antihypertensives, and anti-impotence medications)

» Trauma to the corpora cavernosa resulting in venous thrombosis

Priapism is a urological emergency because damage occurs to the tissue which can result
in ischemia, thrombosis, and impaired erectile function. The goal of medical interven-
tion is to improve venous drainage. Conservative measures include prostatic massage,
sedation, and bed rest. Urinary catheterization is necessary if the client is unable to void.
If conservative efforts fail, a local anesthetic is administered and blood is aspirated from
the corpus cavernosum. If this is still insufficient, intra-cavernosal injections of phenyle-
phrine are administered. The client should receive constant hemodynamic monitoring
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since the use of phenylephrine can result in severe hypertension as well as changes in

heart rate and rhythm. If these measures fail shunts are inserted surgically. The condi-

tion should be resolved within 24 hours to prevent penile ischemia, gangrene, fibrosis,

and impotence.

Case Study

Mr. Scott, a 65-year-old with a history of benign prostatic hypertrophy, is admitted for a transurethral
prostatectomy. The following questions relate to the care of the client with benign prostatic hypertrophy
and transurethral resection of the prostate (TURP):

1.
2.

What symptoms are typically reported by the client with benign prostatic hypertrophy?

Discuss nonsurgical management of the client with benign prostatic hypertrophy including comple-
mentary therapy.

List the advantages and disadvantages of a transurethral prostatectomy.
Why are continuous bladder irrigations with normal saline frequently ordered following TURP?

Postoperative care of the client with a TURP includes assessment of bleeding. Compare findings and
interventions for the client with venous bleeding with those of the client with arterial bleeding.

. The nurse is preparing to discharge Mr. Scott. What discharge instructions should be given

regarding his care at home?

Answers to Case Study

1.

Symptoms of benign prostatic hypertrophy include urinary frequency, nocturia, and reduced force
and size of urinary stream.

Proscar (finasteride) lowers the levels of DHT, which is responsible for stimulating prostate growth.
Alpha blockers such as Hytrin (terazosin), Cardura (doxazosin), and Flomax (tamsulosin) constrict

the prostate, reduce pressure in the urethra, and improve urinary flow. Saw palmetto and lycopene
are complementary therapies used for treating benign prostatic hypertrophy.

Advantages of TURP: No incision is needed, and hospitalization and convalescence is shorter than
with other methods of prostate removal. Disadvantages of transurethral prostatectomy: Only chips
or small pieces of the prostate are removed, so prostate tissue can grow back; recurring obstruction
might require further surgical interventions.

Continuous bladder irrigations with normal saline help keep the catheter free of clots.

Dark red bleeding that is less viscous and containing few clots is typical of venous bleeding. Nursing
interventions include maintaining traction on the urethral catheter by taping it to the thigh or
abdomen. Bright red bleeding that is viscous and containing many clots is typical of arterial
bleeding. The nurse should obtain vital signs, notify the physician, and prepare the client for return
to surgery.

Discharge teaching should include the following instructions: drink 12—14 glasses of water daily;
avoid alcohol and caffeine; avoid prolonged sitting; avoid straining at stool or lifting heavy objects;
avoid sexual activity for at least 10 days; return for scheduled postoperative follow-up visit.
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Key Concepts

The exam reviewer should be familiar with common key terms, diagnostic procedures,
and pharmacological agents used in treating the client with genitourinary disorders. The
NCLEX exam expects the nurse to be able to apply this information in providing safe
effective care to clients.

Key Terms
» Anuria
» Arteriovenous graft
» Ciystitis
» Dialysis
» Dysuria
» End stage renal failure
» Epididymitis
» Erectile dysfunction
» Fistula
» Glomerulonephritis
» Hematuria
» Nephrectomy
» Nephrotic syndrome
» Oliguria
» Polyarteritis nodosa
» Prostatitis
» Scleroderma

» Systemic lupus erythematosus

Diagnostics

Most of the diagnostic exams for genitourinary disorders similar to those used for clients
with other disorders. These clients would receive the usual routine exams: CBC, urinal-
ysis, ultrasound, and x-ray. In some instances, the anatomical part involved is examined
directly through the use of specialized scopes. The exam reviewer should be knowledge-
able of the preparation and care of clients receiving genitourinary exams. While
reviewing these diagnostic exams, the exam reviewer should be alert for information that
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would be an important part of nursing care for these clients. Diagnostic measures used
for the client with genitourinary disorders include the following:

» Routine urinalysis

» Urinalysis for culture and sensitivity
» Testosterone, calcium, and uric acid levels
» Complete blood count

» ASO titer, ESR

» Voiding cystourethrogram

» Intravenous pyelogram

» Cystourethroscopy

» Cystometrogram

» 24-hour urine

» Renal biopsy

» Ultrasound

» X-ray

» CAT scan

» MRI

Pharmacologic Agents for the Client with
Genitourinary Disorders

An integral part of care to clients with genitourinary disorders is pharmacological inter-
vention. These medications provide an improvement or cure of the clients’ genitouri-
nary problems. The nursing exam reviewer needs to focus on the drugs in Tables
6.1-6.3. These tables include information about the most common side and adverse
effects as well as pertinent nursing care associated with these medications.

Pharmacologic agents used for the client with genitourinary disorders include anti-
infectives, urinary analgesics, antispasmodics, and diuretics (see Table 6.1). Medications
for the client with urinary incontinence include estrogen replacements, anticholinergics,
and tricyclic antidepressants (see Table 6.2). Anti-impotence agents such as Viagra are
used for the client with erectile dysfunction (see Table 6.3). Alpha blockers such as
Flomax are used for the client with benign prostatic hypertrophy (see Table 6.4). These
medications are not inclusive of all the agents used to treat renal and genitourinary
disorders; therefore, you will need to keep a current pharmacology text handy for refer-
ence.



TABLE 6.1 Drugs Used to Treat Urinary Tract Infections

Type of Drug
Anti-infectives

Potassium-sparing

diuretics

Thiazide diuretics

Action

Keflex (cephalexin) Inhibits bacterial

Gantrisin (acetyl
sulfisoxazole)

Bactrim
(sulfamethazole

and trimethoprim)

Macrodantin
(nitrofurantoin)

Cipro
(ciprofloxacin)

Amoxil
(amoxicillin)

Aldactone
(spironolactone)

Dyrenium
(triamterene)
Midamor
(amiloride)

Diuril
(chlorothiazide)

synthesis of the
cell wall.

Interferes with
bacterial
biosynthesis.

Same as above.

Inhibits bacterial
enzymes.

Interferes with
DNA in bacteria.

Interferes with
cell wall
replication.

Potassium-
sparing diuretics
interfere with the
reabsorption of

sodium at the distal

tubule.
Same as above.

Same as above.

Thiazide diuretics
increase the

excretion of water

and sodium by
inhibiting
reabsorption in
the distal tubule.

Side Effects
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Headache, nausea, Assess for allergy to
vomiting, diarrhea, penicillin. Monitor liver and

and rash

Headache, nausea,

vomiting, stoma-
titis,diarrhea,
rash, and
photosensitivity

Same as above

Pruritus, rash,
alopecia, nausea,
and vomiting

Headache, dizzi-
ness, fatigue,
heartburn,
tinnitus, and
photosensitivity

Nausea,

vomiting, diarrhea,

anemia, and
abdominal pain

Headache,
confusion,
drowsiness,
anorexia, and
nausea

Same as above

Cough, dyspepsia,

impotence,
paresthesia, and
tremors

Paresthesia,
anxiety, depres-
sion, headache,
and orthostatic
hypotension

renal function, monitor for
drug interactions. Watch IV
site for extravasation.

Administer on empty
stomach. Increase fluids.
Keep medication in a
light-resistant container and
check for allergy to sulfa.

Note the color and pH of
urine. Administer with a full
glass of water. Encourage
fluids. Check for allergy to
sulfa.

Monitor liver and renal
function. Administer with
food or milk. Monitor
glucose if diabetic.

Do not administer with Mg
or Ga preparations. Tell the
client to use sunscreen.
Increase fluids to three liters
per day.

Administer the medication
on an empty stomach. Take
medication with a full glass
of water.

Monitor electrolytes.
Administer in the morning.
Teach the client to avoid
foods rich in potassium.
Monitor weight and output.

Same as above.

Same as above.

Administer in the morning.
Monitor electrolytes.
Monitor output and weight.
Instruct the client to rise
slowly from a sitting
position.

(continues)
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TABLE 6.1
Type of Drug
Loop diuretics

Continued

Name Action

Lasix (furosemide) Loop diuretics
inhibit reabsorption
of sodium and
chloride in the
ascending loop of
Henle.

Edecrin Same as above.

(ethacrynic acid)

Osmotic diuretics
increase osmotic
pressure of
glomerular filtrate.

Osmotic diuretics Osmitrol
(mannitol)

TABLE 6.2 Drugs Used for Urinary Incontinence
Type of Drug Name Action

Estrogens Hormonal
replacement for
the treatment
of stress
incontinence
caused by the
thinning and
weakening of
vaginal, urethral,
and pelvic floor
muscles

Premarin
(conjugated
estrogens)

Anesthetic action
on urinary tract
mucosa

Analgesics and
antispasmodics

Pyridium
(phenazopyridine)

Inhibits the
muscarinic action
of acetylcholine

Anaspas
(hyoscyamine)

Inhibits
muscarinic action
of acetylcholine

Pro-Banthine
(propantheline)

Anticholinergics/
Antispasmodics

Side Effects

Headache, fatigue,
weakness,
paresthesia,
diarrhea, and

dry mouth

Glycosuria,
headache, fatigue,

weakness, vertigo,
blurred vision, and

photosensitivity

Thirst, dizziness,
headache,

confusion, edema,

and angina-like
chest pain

Side Effects

Breast changes,
headache,
migraines,

increased appetite,

increased blood
sugar, and
increased weight.
Adverse reactions
include thrombo-
phlebitis, stroke,
and pulmonary
emboli.

Headache,
anorexia, and
heartburn.

Confusion,
headache,
insomnia, and dry
mouth.

Headache,
insomnia, dizzi-
ness, insomnia,
anxiety, and rash.

Nursing Care

Observe for signs of
hypokalemia. Monitor
hydration status. Monitor
weight.

Same as above. Monitor
urine glucose.

Administer medication using
IV filter over 30-60
minutes.

Nursing Care

Monitor blood sugar and
blood pressure. Monitor
liver function. Administer
with food or milk.

Administer with food. Tell
the client the medication will
turn his urine red or orange
in color.

Assess for constipation and
urinary retention.

Monitor heart rate and
rhythm. Administer from 30
minutes to one hour before
meals. Check for urinary
retention.



TABLE 6.2 cContinued

Type of Drug Name Action
Ditropan Relaxes smooth
(oxybutynin) muscle in the
urinary tract
Bentyl Inhibits
(dicyclomine muscarinic action
hydrochloride) of acetylcholine
Tricyclic Tofranil Blocks the
antidepressants  (imipramine) reuptake of
norepinephrine
and serotonin at
the nerve endings
Pamelor Same as above
(nortriptyline)
Norpramin Same as above

(desipramine)

TABLE 6.3 Anti-lmpotence Agents
Drug Action

Viagra (sildenafil) Anti-impotence agents
cause relaxation of the
smooth muscle of the
anticorpus cavernosum,
which increases blood
flow and produces an
erection.

Side Effects

Dry mouth,
hypotension,
blurred vision,
increased intra-
ocular pressure,
photophobia, and
dizziness.

Headache,

insomnia, dizzi-
ness, dry mouth
tachycardia, and
photosensitivity.

Dizziness,
hypotension,
drowsiness,
nausea, vomiting,
hypotension, and
photosensitivity.

Same as above.

Same as above.

Side Effect

Headache, back pain,
dizziness, blurred
vision, increased
sensitivity to light, and
color-tinged vision with
use of Viagra. Adverse
effects include priapism

and sudden cardio-

Cialis (tadalafil)
Levitra (vardenafil)

Same as above.
Same as above.

vascular collapse.
Same as above.
Same as above.
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Offer hard candy and fluids.
Evaluate for signs of
glaucoma.

Administer between meals.
Increase fluids and fiber in
diet. Use sunscreen.

Administer at bedtime.
Monitor CBC and liver
function. Monitor for urinary
retention. Administer with
food or milk. Tell client to
avoid alcohol.

Same as above.

Same as above.

Nursing Care

Instruct the client to avoid
use of anti-impotence
medication with nitrates in
any form because severe
hypotension can result.

Same as above.
Same as above.
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TABLE 6.4 Drugs Used to Treat Benign Prostatic Hypertrophy
Drug Action Side Effects
Hytrin (terazosin) Alpha—-adrenergic Orthostatic hypotension
antagonist relieves
obstruction and
increases flow of urine.

Cardura (doxazosin) Same as above. Same as above

Flomax (tamsulosin) Same as above. Same as above

Uroxatral (alfuzosin) Same as above. Same as above

Proscar (finasteride) Anti-androgen Bbocks Decreased libido,
DHT and shrinks the impotence, and
prostate. decreased volume of

ejaculate
Avodart (dutasteride) Same as above. Same as above

Apply Your Knowledge

Nursing Care

Teach the client to change
position slowly and to take
and his record BP. Teach the
client to talk with his doctor
before taking OTC cold and
allergy medications.

Same as above.

Same as above.

Same as above.

Crushed or broken tablets
should not be handled by
women who are or might
become pregnant.

Same as above.

This chapter includes much needed information to help the nurse apply knowledge of

genitourinary disorders to the NCLEX exam. The following questions test your knowl-

edge regarding the safe, effective care and management of the client with various geni-

tourinary disorders.

Exam Questions

1. The nurse is collecting a 24-hour urine sampling for creatinine clearance on a

client hospitalized with acute glomerulonephritis. While making rounds, the nurse
learns that the client discarded the 2 a.m. voiding. The nurse should:

A. Continue the collection as ordered by the physician

B. Discard the collected urine, obtain a new bottle, and begin the collection again

C. Record the information in the client’s chart and continue the collection

D. Extend the collection time to replace the last voiding

2. A client with end stage renal failure has received a renal transplant. Which state-

ment describes hyperacute graft rejection in the client with a renal transplant?

A. Hyperacute graft rejection is due to chronic inflammation and scaring.

B. Hyperacute graft rejection is a cellular response that occurs 1-3 weeks after

transplantation.

C. Hyperacute graft rejection is more likely in clients who have received

multiple blood transfusions.

D. Hyperacute graft rejection is managed by use of immunosuppressive

medications.
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. The nurse is assessing an infant with polycystic kidney disease. Which structural
anomaly is typical in the infant with polycystic kidney disease?

A. Webbed neck
B. High arched palate
C. Scaphoid abdomen

D. Low-set ears

. Which meal selection is suitable for the client hospitalized with nephrotic
syndrome?

A. Tuna sandwich, pickle spear, potato chips, and iced tea
B. Ham slice, tossed salad with dressing, gelatin, and coffee
C. Tomato soup, crackers, peanut butter sandwich, and milk

D. Hamburger steak, baked potato, lima beans, and milk

. The physician has ordered fluid restrictions for a client with acute glomeru-
lonephritis. The nurse knows that the client’s oral intake will be limited to the
amount of urinary output plus:

A. 100 mL
B. 300 mL
C. 500 mL.
D. 700 mL

. The nurse is preparing to administer Sandimmune (cyclosporine) oral solution.
The nurse should avoid mixing the medication with:

A. Chocolate milk
B. Grapefruit juice
C. Orange juice
D. Milk

. The physician has ordered several diagnostic measures for a client with suspected
renal calculi. Which diagnostic measure has the highest sensitivity for detecting
renal calculi?

A. Magnetic resonance imaging
B. Ultrasonography
C. Noncontrast helical computerized tomography

D. X-ray of the kidneys, ureter, and bladder
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8. The nurse is teaching a client with recurrent cystitis regarding ways to decrease
bladder infections. The nurse should tell the client to:

A. Increase her intake of milk and dairy products.
B. Avoid taking bubble baths
C. Use underwear made from nylon

D. Drink orange juice for breakfast

9. A client with hydroureteronephrosis has been scheduled for a nephrostomy. When
caring for the client with a nephrostomy, the nurse should:

A. Clamp the tubing for 15 minutes every hour
B. Irrigate the tubing with normal saline to remove clots
C. Avoid clamping or kinking the tubing

D. Suspend the tubing above the level of the abdomen

10. Which medication is indicated for the client with hyperkalemia due to chronic
glomerulonephritis?

A. Kayexalate (sodium polystyrene sulfonate)
B. K-Dur (potassium chloride)
C. Cephulac (lactulose)

D. PhosLo (calcium acetate)

Answers to Exam Questions

1. Answer B is correct. Failure to collect all urine voided in the 24-hour period invali-
dates specimen results; therefore, the nurse should obtain a new collection bottle,
discard the collected urine, and begin the collection again. Answers A, C, and D
are incorrect because they are improper ways of obtaining a 24-hour urine spec-
imen.

2. Answer C is correct. Hyperacute graft rejection is more likely to occur in clients
who receive a transplant from a donor with an ABO type different from their own,
in those with a history of multiple blood transfusions, those with multiple pregnan-
cies, or those with a previous transplant. Answers A and D are incorrect because
they describe chronic graft rejection. Answer B describes acute graft rejection;
therefore, it is incorrect.

3. Answer D is correct. Structural anomalies in the infant with polycystic kidney
disease include low-set ears, pointed nose, and small chin. Answers A, B, and C are
not associated with polycystic kidney disease; therefore, they are incorrect.
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. Answer D is correct. The client with nephrotic syndrome needs a diet with

complete proteins and restricted sodium. Answers A, B, and C are incorrect
because they contain high-sodium foods.

. Answer C is correct. Fluid intake for the client with acute glomerulonephritis is

limited to urinary output plus 500 mL to 600 mL. Answers A and B are incorrect
because the intake is too limited. Answer D is incorrect because the intake is
excessive.

. Answer B is correct. Sandimmune oral solution should not be mixed with grape-

fruit juice. Answers A, C, and D are all suitable beverages for mixing with the
medication; therefore, they are incorrect.

. Answer C is correct. Noncontrast helical computerized tomography is the most

sensitive means for diagnosing renal calculi. Magnetic resonance imaging, ultra-
sonography, and x-ray of the kidneys, ureters, and bladder are not as sensitive;
therefore, answers A, B, and D are incorrect.

. Answer B is correct. The nurse should tell the client to avoid tub baths as well as

bubble baths. The client should be instructed to wear cotton underwear and to
avoid tight-fitting clothing such as jeans. Answers A, C, and D do not decrease the
incidence of cystitis; therefore, they are incorrect.

. Answer C is correct. The nurse should avoid clamping or kinking the nephrostomy

because urine would be retained in the kidney. Answer A is incorrect because the
tubing should not be clamped. Answer B is incorrect because the tubing should not
be irrigated because it would damage the renal tissue. Answer D is incorrect
because suspending the tubing would cause urine to be retained in the kidney.

Answer A is correct. Kayexalate (sodium polystyrene sulfonate) is administered to
lower potassium levels in the client with hyperkalemia. K-Dur is used for the client
with hypokalemia; therefore, answer B is incorrect. Lactulose is used to lower
ammonia levels in the client with liver disease; therefore, answer C is incorrect.
PhosLo is used to lower phosphorus levels in the client with renal disease; there-
fore, Answer D is incorrect.

Suggested Reading and Resources

>

Brunner, L., and D. Suddarth. Textbook of Medical Surgical Nursing. 12 ed.
Philadelphia: Lippincott Williams & Wilkins, 2009.

Ignatavicius, D., and S. Workman. Medical Surgical Nursing: Critical Thinking for
Collaborative Care. 6™ ed. Philadelphia: Elsevier, 2008.

Lehne, R. Pharmacology for Nursing Care. 7" ed. Philadelphia: Elsevier, 2009

LeMone, P., and K. Burke. Medical Surgical Nursing: Critical Thinking in Client
Care. 4™ ed. Upper Saddle River, NJ: Pearson Prentice Hall, 2008.
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» National Institute of Diabetes & Digestive & Kidney Diseases: www.niddk.nih.gov.
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CHAPT SEVEN

Care of the Client with
Integumentary Disorders

The integumentary system comprises the skin, hair, and nails. Although we
seldom think of the skin as an organ, it is the largest and one of the most
complex organs of the body. Composed of three layers—epidermis, dermis,
and subcutaneous tissue—the skin performs several vital functions, including

» Protection against infection
» Prevention of fluid and electrolyte imbalance
» Regulation of temperature

» Activation of vitamin D

The hair and nails are extensions of the keratin-producing epidermal layers

of the skin.

Evaluation of the integumentary system reveals much about the client’s
overall state of health and well being. This chapter reviews some of the
common infections affecting the integumentary system as well as immune
disorders that affect the skin. We will also review traumatic injuries caused
by prolonged pressure and burns.

Additional information on integumentary disorders such as skin cancer can be
found in Chapter 12, “Care of the Client with Immunologic Disorders,” and
the integumentary disorders of dermatitis, scabies, pediculosis capitis, and tick
borne illnesses can be found in Chapter 17, “Care of the Client with
Psychiatric Disorers.”

Common Infections of the
Integumentary System

The integumentary system is vulnerable to a number of pathogens, including
viruses, fungi (dermatophytes), and bacteria. This section discusses the most
common skin disorder produced by each of these. Chapter 15, “Care of the
Childbearing Client and the Neonatal Client,” covers additional infections of
the integumentary system.

Viral Infections

Viral infections occur when a virus enters the cell membrane and takes on
the functions usually performed by healthy cells. Once this occurs, the virus
is capable of assembling itself into a mature form that infects other cells.
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Some viruses, such as herpes, have envelopes that enable them to adhere to cell
membranes and avoid destruction by the host’s immune system.

Herpes Simplex

Herpes simplex is the most common viral infection affecting adult skin. The herpes simplex
virus (HSV) is classified either as HSV I (which produces cold sores) or HSV II (which
produces genital herpes). The virus is spread through direct contact with an actively
infected person and a susceptible host, or from one infected body part to another. For
example, herpetic whitlow found at the fingertips is the result of touching an active lesion.
After initial infection, the virus becomes dormant, residing in the nerve ganglia of the
affected site. Recurrence of active lesions is triggered by physical or emotional stress.

Herpes simplex II, or genital herpes, is transmitted through sexual contact. In the initial

episode, multiple painful vesicles erupt on the vulva, perineum, cervix, and perianal area

three to five days after exposure to an infected partner. Use of condoms is recommended
to prevent the transmission of herpes to non-infected persons.

Both spontaneous abortion in the first trimester and an increased risk of preterm labor
are associated with active HSV II. Caesarean section is the preferred method of delivery
if active lesions are present. Infected newborn can develop fever, hypothermia, jaundice,
seizures, poor feeding, and vesicular skin eruptions.

Outbreaks of both HSV I and HSV II are characterized by tingling, itching, and pain at
the site of the eruption. There is no cure for either form of herpes; however, Zovirax
(acyclovir) is useful in relieving symptoms.

Infection with HSV is suggested by the characteristic appearance of clustered blisters on
a red base. The diagnosis is confirmed by the use of viral culture and rapid assays.
Nursing interventions include

» ‘Teaching the client proper hand hygiene to avoid spreading the virus to other areas

» ‘Teaching the client to get adequate rest and to avoid triggers such as prolonged
exposure to sunlight and stress

» Teaching the client the symptoms associated with recurrent episodes

Herpes Zoster (Shingles)

Herpes zoster, or shingles, is a caused by reactivation of the varicella-zoster virus (VZV)
in those who have had chickenpox. The virus remains dormant in the dorsal root
ganglia of the spinal and sensory cranial nerves and is reactivated by disorders affecting
the immune system. Conditions associated with shingles include AIDS, lymphoma,
Hodgkin’s lymphoma, and systemic lupus erythematosus.

The lesions of herpes zoster are similar in appearance to those of herpes simplex, but the
pattern of distribution is different. Multiple lesions occur in a segmental area that is inner-
vated by an infected nerve. Outbreaks occur most often in the thoracic region; however, the
cervical, facial, lumbar, and sacral areas can also be affected. Symptoms of herpes zoster
vary from mild irritation with itching to severe pain. In some instances, the client develops
post-herpetic neuralgia, or pain that persists after the lesions have resolved.



207
Common Infections of the Integumentary System

A diagnosis of herpes zoster is based on the appearance and configuration of the vesi-
cles. Patches of grouped vesicles appear in a band-like configuration along one side of
the chest, neck, or head. The eruption of vesicles is usually preceded by pain and
burning, which can radiate over the entire region supplied by the affected nerve. Other
symptoms include itching and tenderness over the affected area.

Nursing interventions include monitoring the client for secondary complications which
can include full thickness skin necrosis, Bell’s palsy, and infection of the eyes. The client
with herpes zoster can transmit chickenpox to those who have not had chickenpox as
well as to those who are immune-suppressed; therefore, airborne and contact transmis-
sion-based precautions should be used when caring for the client with herpes zoster.

The Centers for Disease Gontrol and Prevention has published a guideline for preventing transmission of
infectious diseases. You can download a copy of the CDC’s guidelines from the website at
http://www.cdc.gov/ncidod/dhqp/gl_isolation_references.html.

Treatment of the client with herpes zoster focuses on drying the lesions, relieving
discomfort, and preventing secondary complications. Wet to dry dressings with Burow’s
solution are frequently ordered to dry the lesions. Antihistamines and analgesics are
ordered to prevent itching and for mild pain relief. Narcotic preparations are ordered
for those with more severe pain.

Valtrex (valacyclovir), an antiviral medication, is most effective for herpes zoster if it is
given in the first 48 hours of the rash appearance.

Zostavax, a shingles vaccine, is available for adults age 60 and over. The vaccine has
been shown to prevent shingles 60% of the time. Persons who are immune suppressed,
who have an active infection, or who have a history of unusual or allergic reactions to
vaccines should not take the vaccine. Clients receiving Zostavax can spread chickenpox;
therefore, the client should avoid contact with others who have immune problems, with
pregnant women who have not had chickenpox, as well as newborns born to women
who have not had chickenpox.

Fungal Infections

Fungal infections are caused by a group of organisms known as dermatophytes.
Dermatophytes live mainly in the soil, on animals, or humans. Infection occurs when
the infective organism comes in contact with the impaired skin of a susceptible host.
Although most fungal infections are transmitted by direct contact with infected humans
or animals, some fungal infections, such as tinea capitis or tinea corporis, are transmitted
by sharing personal items such as caps, clothing, and towels Tinea pedis, commonly
known as athlete’s foot, can be contracted from walking barefoot in showers or bath
areas used by infected persons.

The appearance and location of lesions vary; however, most are described as circular
patches with elevated borders and clear central areas. The lesions are singular or
multiple, and itching is common.


http://www.cdc.gov/ncidod/dhqp/gl_isolation_references.html
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Fungal infections are confirmed by a KOH (potassium hydroxide) test. Scales are
scraped from the lesion, prepared with a solution of potassium hydroxide, and examined
beneath the microscope for the presence of fungal hyphae. Additional tests include
culture and skin biopsy.

Topical antifungal medications are used for the client with a dermatophyte infection.
The medication is usually applied to the infected skin twice daily until the lesions have
resolved. Therapy might continue for one to two weeks to prevent recurrence.
Widespread or resistant fungal infections are treated with systemic antifungal medica-
tions such as Nizoral (ketoconazole).

Candidiasis infection is caused by Candida albicans, also known as moniliasis. The most
common sites of infection are warm moist areas such as the groin area, oral mucosa, and
submammary folds. Clients with depressed cell mediated immunity (HIV infection,
chemotherapy, radiation, and organ transplantation) are at increased risk for candidiasis.
Further discussion of candidiasis infection and treatment of the client with HIV can be

)

found in Chapter 11, “Care of the Client with Disorders of the Immunological System.’

Candidiasis infections of the skin are characterized by a diffuse papular red rash with
pinpoint satellite lesions around the edges of affected skin. Management of cutaneous
candidisis includes keeping the skin clean and dry. Mycostatin powder is effective in
eradicating the infection.

Bacterial Infections

Cellulitis, an infection of the skin and subcutaneous tissue, can be caused by Haemophilus
influenzae, streptococcus, or staphylococcus infections. Facial cellulitis in young children is
associated with otitis media. Symptoms of cellulitis include redness, swelling, and firm
infiltration of the affected tissue. Lymphangitis, or red streaks, might be noted coming
from the affected area, and the involvement of regional lymph nodes can progress to
abscess formation. Systemic effects of cellulitis include fever and malaise. Management
of the client with cellulitis includes immobilization of the affected area, warm moist
compresses to the area, and the administration of oral or parenteral antibiotics.

The diagnosis of bacterial infection is confirmed by cultures taken from the affected
area and by elevations in the client’s white blood cell (WBC) count. The cultures and
complete blood count (CBC), which reflect changes in the white cell count, should be
obtained before antibiotic therapy is begun.

Psoriasis

Psoriasis is a scaling disorder that affects the epidermal cells in the outer layers of the
skin. Although the exact cause is unknown, psoriasis is believed to be due to an autoim-
mune reaction. The disease is characterized by exacerbations and remissions, and is
greatly influenced by systemic factors such as illness, infection, hormonal changes,
medication, and obesity. Some clients develop psoriatic arthritis, leading to degenerative
changes similar to those seen in the client with rheumatoid arthritis. The two most
common forms of psoriasis are as follows:
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» Psoriasis vulgaris: Manifestations of psoriasis vulgaris include the presence of
sharply defined thick red papules or plaques that are covered with silvery white
scales. Bilateral lesions are usually present; that is, the same areas on both sides of
the body are affected. The sites most commonly affected are the scalp, elbows,
trunk, knees, sacrum, and outer surfaces of the extremities.

» Exfoliative psoriasis: Characterized by generalized erythema and scaling with no
formed lesions. Because involvement is generalized, the client with exfoliative
psoriasis can experience dehydration due to evaporative water loss.

The presence of the classic plaque, such as lesions, helps to confirm the diagnosis of
psoriasis. There are no specific blood tests to diagnose the condition and biopsy of the
skin is not helpful.

Management of the client with psoriasis includes topical therapies using steroids, tar
preparations, anthralin paste, and ultraviolet light therapy. Newer topical therapies with
Dovonex (calcipotriene; a vitamin D derivative) and Tazorac (tazarotene; a vitamin A
derivative), are used to treat those with mild to moderate psoriasis.

Psoralen and ultraviolet light therapy are commonly performed on an outpatient basis.
The client is instructed to take the psoralen two hours before exposure to the UVA light.

Psoralen causes strong photosensitivity; therefore, the client must wear dark glasses
during treatment and for the remainder of the day after treatments. UVA treatments are
limited to two to three times a week and not on consecutive days. The nurse should
assess the client’s skin for generalized redness, edema, and tenderness. Further UVA
treatments are withheld until these subside.

Systemic therapy with cytotoxic agents (such as Folex [methotrexate]) and immunosup-
pressive drugs (such as Sandimmune [cyclosporine] and Imuran [azathioprine]) is indi-
cated for clients with severe psoriasis that is resistant to topical therapy. Other systemic
therapy includes the use of biologic response modifiers. Approved biologic response
modifiers include Raptiva (efalizumab) given weekly by subcutaneous injection, and
Amevive (alefacept) given for three months by weekly intramuscular injection.

Because of the appearance of the skin and the unpleasantness associated with many of
the therapies, the client with psoriasis often has low self-esteem. It is especially impor-
tant for the nurse to convey acceptance by providing emotional support. In this case,
touch takes on added significance because it conveys a feeling of acceptance.

Pressure Ulcers

Pressure ulcers occur when the skin and underlying soft tissue are pressed between bony
prominences and an external surface for extended periods. Although they can be found on
any body surface, pressure ulcers are more likely to be found over the sacrum, hips, ankles,
and scapula. Factors associated with pressure ulcer formation include limited mobility,
excessive skin moisture, poor nutrition, increasing age, and skin damaged by mechanical
forces such as friction and shearing. The Braden scale (see Table 7.1) is commonly used to
predict the client’s risk for developing pressure ulcers. Clients with total scores of 16 or
less on the Braden scale have an increased risk for developing pressure ulcers.



TABLE 7.1 Braden Scale

Patient’s Name

Sensory percep-
tion Ability to
respond mean-
ingfully to pres-
sure-related
discomfort

Moisture
Degree to which
skin is exposed
to moisture

Activity Degree
of physical
activity

Mobility Ability
to change and
control body
position
Nutrition Usual
food intake
pattern

Friction and
shear

Total Score:

Copyright 1988, Barbara Braden and Nancy Bergstrom. Reprinted with permission. Permission to use the tool can be obtained by e-mailing Barbara Braden at bbraden@creighton.edu or Nancy Bergstrom at

1. Completely limited: Unresponsive
(does not moan, flinch, or grasp) to
painful stimuli, due to diminished level of
consciousness or sedation, OR limited
ability to feel pain over most of body
surface.

1. Constantly moist: Skin is kept moist
almost constantly by perspiration, urine,
etc. Dampness is detected every time
patient is moved or turned.

1. Bedfast: Confined to bed.

1. Completely immobile: Does not make
even slight changes in body or extremity
position without assistance.

1. Very poor: Never eats a complete meal.
Rarely eats more than 1/3 of any food
offered. Eats 2 servings or less of protein
(meat or dairy products) per day. Takes
fluids poorly. Does not take a liquid dietary
supplement, OR is nothing per oral (NPO)
and/or maintained on clear liquids or intra-
venous (IV) drip for more than 5 days.

1. Problem: Requires moderate to
maximum assistance in moving.
Complete lifting without sliding against
sheets is impossible. Frequently slides
down in bed or chair, requiring frequent
repositioning with maximum assistance.
Spasticity, contractures, or agitation
leads to almost constant friction.

nbergstr@admin4.hsc.uth.tmc.edu.

Evaluator’s Name

Date of Assessment [

2. Very limited: Responds only to
painful stimuli. Cannot communicate
discomfort except by moaning or rest-
lessness, OR has a sensory impair-
ment which limits the ability to feel
pain or discomfort over 1/2 of body.

2. Moist: Skin is often but not always
moist. Linen must be changed at least
once a shift.

2. Chairfast: Ability to walk severely
limited or nonexistent. Cannot bear
own weight and/or must be assisted
into chair or wheel chair.

2. Very limited: Makes occasional
slight changes in body or extremity
position but unable to make frequent
or significant changes independently.

2. Probably inadequate: Rarely eats a
complete meal and generally eats only
about 1/2 of any food offered. Protein
intake includes only 3 servings of meat
or dairy products per day. Occasionally
will take a dietary supplement, OR
receives less than optimum amount of
liquid diet or tube feeding.

2. Potential problem: Moves feebly or
requires minimum assistance. During
a move skin probably slides to some
extent against sheets, chair, restraints,
or other devices. Maintains relatively
good position in chair or bed most of
the time but occasionally slides down.

3. Slightly limited: Responds to verbal
commands but cannot always communi-
cate discomfort or need to be turned, OR
has some sensory impairment which
limits ability to feel pain or discomfort in
1 or 2 extremities.

3. Occasionally moist: Skin is occasion-
ally moist, requiring an extra linen
change approximately once a day.

3. Walks occasionally: Walks occasion-
ally during day but for very short dis-
tances, with or without assistance. Spends
majority of each shift in bed or chair.

3. Slightly limited: Makes frequent
though slight changes in body or
extremity position independently.

3. Adequate: Eats over half of most
meals. Eats a total of 4 servings of
protein (meat, dairy products) each day.
Occasionally will refuse a meal, but will
usually take a supplement if offered, OR
is on a tube feeding or total parenteral
nutrition (TPN) regimen, which probably
meets most of nutritional needs.

3. No apparent problem: Moves in bed
and in chair independently and has suffi-
cient muscle strength to lift up
completely during move. Maintains good
position in bed or chair at all times.

4. No impairment: Responds to
verbal commands. Has no sensory
deficit which would limit ability to
feel or voice pain or discomfort.

4. Rarely moist: Skin is usually
dry; linen requires changing only at
routine intervals.

4. Walks frequently: Walks outside
the room at least twice a day and
inside room at least once every 2
hours during waking hours.

4. No limitations: Makes major and
frequent changes in position
without assistance.

4. Excellent: Eats most of every
meal. Never refuses a meal. Usually
eats a total of 4 or more servings of
meat and dairy products.
Occasionally eats between meals.
Does not require supplementation.
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Pressure ulcers are staged according to the degree of skin and tissue destruction.

» Stage 1: The skin is intact, is red, and fails to blanch with pressure. Changes in
skin temperature, tissue consistency, and sensation are present. Developing pres-
sure ulcers are characterized by persistent redness or bluish purple discoloration.

» Stage 2: The skin is no longer intact, with partial loss of the epidermis and dermis.
Ulcers appear as abrasions, blisters, or shallow craters.

» Stage 3: Full thickness skin loss can lead to necrosis of the subcutaneous tissues.
The damage extends to the underlying fascia. Deep crater-like ulcers and eschar
might be present. Undermining or tunneling of the ulcer might be present.

» Stage 4: Full thickness skin loss, with extensive destruction and necrosis of the
skin and underlying tissue. Damage can extend to muscle, bone, and supporting
structures. Sinus tracts are caused by undermining, or separation of the skin layers
at the margins.

The best treatment for pressure ulcers is prevention. Nursing interventions include
proper positioning, nutritional support, and skin care as outlined in Table 7.2.

TABLE 7.2 Ulcer Prevention
Skin Care

Clean the skin at routine intervals
using a mild, heavily fatted soap.
Avoid using hot water or skin
preparations that are drying.

Use minimal rubbing when
cleaning soiled areas of the

skin.

Pat the skin dry.

Nutrition

Positioning

Apply foam, silica gel, or air pads
to contact surfaces.

If possible, avoid elevating the
client’s head over 30°.

Ensure adequate intake of
protein, vitamins, and minerals.

Maintain adequate caloric
intake.

Ensure fluid intake of 2,000—
3,000 mL daily to provide
optimal hydration.

Provide nutritional supplements
as needed to promote healing.

Reposition the client at least every
two hours while she is in bed;
every hour while sitting.

Keep the client’s skin off

lastic surfaces.
P Apply moisturizers while the skin is

still damp.
Apply absorbent pads under areas

Use a lift sheet to avoid dragging or
sliding the client on the bed surface.

Avoid placing the client in a side-
lying position directly over the
trochanter.

Keep the client”s heels off the
surface of the bed.

where moisture collects.
Apply moisture barriers to areas affected
by wound drainage or incontinence.

Avoid massaging bony prominences,
which can damage capillary beds.

Increase environmental humidity.

A number of therapies are used for the client with pressure ulcers. These include wet to

dry dressings, topical medications, electrical stimulation, and hyperbaric oxygen therapy.
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Burns

Although the incidence of burn injury has declined, burns still account for more than
one million injuries each year in the United States. According to the National Institute
of General Medical Sciences (2005), about 45,000 persons require hospital care each
year for treatment of their injuries. Those with burns greater than 25% total body
surface area (IBSA) are at risk of dying from smoke inhalation and other complications
associated with burns. Young children and the elderly are particularly vulnerable to local
and systemic effects of burns because their skin is naturally thinner. Burns are the third
leading cause of death in children under age 14 and are in the top 10 of causes of death
for all age groups.

For the latest information on burn injury statistics, visit the American Burn Association website at
www.ameriburn.org.

Burns generally occur from one of four major sources:
» Thermal injuries (hot liquid, open flame)
» Electrical injuries (household current, lightning)
» Chemical injuries (alkaline or acid liquids or powders)

» Radiation injuries (sunburn, radiation treatment for cancer)

Most burns are thermal injuries that occur in the home. Cooking accidents from hot
grease or stove fires result in a significant number of injuries, as do scalds from bath-
water that is too hot.

To prevent burns, hot water heaters should be set no higher than 120° Fahrenheit.

Carbon monoxide, sulfur oxides, cyanide, chlorine, and other toxins are released from
household contents during a fire. Inhalation of these gases damages the lower airway,
resulting in the collapse of the alveoli and increasing the possibility of acute respiratory
distress syndrome.

Burn Classifications

Before discussing caring for the client with burns, you must first understand how burns
are classified. Treatment of the client with burns is dictated by whether the injury is
classified as a minor burn, moderate burn, or major burn. These classifications are
dependent on the degree of tissue involved and the total body surface area affected by


www.ameriburn.org

the injury. Burns are further classified in terms of the depth of tissue destroyed or the
thickness of the burn injury. The following list gives you an idea of the different degrees
of burns, the symptoms experienced with the injury, and the expected time of healing:

» Superficial partial thickness (first degree): Tissue damage is confined to the
epidermis and possibly a portion of the dermis. This is the type of injury produced
by sunburn or a low-intensity flash. The skin appears red, but blanches with pres-
sure. Blisters might or might not be present. The client usually complains of
tingling, increased skin sensitivity, and pain that is relieved by the application of
cool water or lotions containing aloe. The injury heals within a week. Although the
skin peels, there is no scarring.

» Deep partial thickness (second degree): Tissue damage involves the epidermis,
upper dermis, and portions of the deeper dermis. Deep partial thickness injury is
common in scalds and flash flames. The area involved appears blistered with
weeping and edema. The client experiences pain and increased skin sensitivity,
which increases with exposure to air. The use of sterile sheets and overbed cradles
minimizes contact with the air and makes the client more comfortable. Morphine
sulfate or other opiate analgesics are given intravenously to control pain.

TIP

Pain medication is given intravenously to provide quick, optimal relief and to prevent overmedication as
edema subsides and fluid shift is resolving.

Deep partial thickness injury generally heals in two to four weeks, although infec-
tion can delay healing. Infection can also take a deep partial thickness injury to a
tull thickness injury.

» Full thickness (third degree): Tissue damage involves the epidermis and entire
dermis. The damage usually extends into subcutaneous tissue, including connective
tissue, muscle, and bone. Full thickness burns result from prolonged exposure to
hot liquids or open flame, electrical current, or exposure to chemical agents.
Depending on the source of the injury, the affected area can appear dry, pale white,
edematous, leathery, or charred. Destruction of nerve endings leaves the affected
areas relatively pain-free. Complicating the care of the client with full thickness
injury is the development of hypovolemic burn shock, hyperkalemia, and anemia.
Electrical injuries, which appear as whitish areas at the points of entry and exit, can
result in changes in heart rhythm or complete cardiac standstill.

TIP

The cardiac status of a client with electrical burns should be closely monitored for at least 24 hours
following the injury to detect changes in electrical conduction of the heart.

Full thickness burns can damage muscles, leading to the development of myoglobinuria, in which case
urinary output becomes burgundy in color. The client with myoglobinuria might require hemodialysis to
prevent tubular necrosis and acute renal failure.
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Burn Measurement with TBSA

A second means of classifying burns is based on the percentage of tissue injured. Three
methods are used to determine the total body surface area injured in a burn:

» The Rule of Nines: The Rule of Nines assigns percentages of 9 to major body
surfaces. The breakdown is as follows:

» Head = 9%

» Anterior trunk = 18%
» Posterior trunk = 18%
» Arms = 9% each

» Legs =18% each

» Perineum = 1%

Figure 7.1 illustrates the Rule of Nines as well as the layers of skin.

Head 9%

Trunk
Anterior
18%
Arm 9%

Posterior 18%

Arm 9%

Perineum 1%
Leg 18%

Dermis

FIGURE 7.1 The Rule of Nines and layers of skin.

» Lund and Browder method: The Lund and Browder method of determining
TBSA is more precise because it takes into account that anatomic parts, especially
the head and legs, change with growth. Special charts divide the body into very
small parts and provide for an estimate of the proportion of TBSA burned. The
Lund and Browder method is used to estimate TBSA in children.

» The palm method: The percentage affected by scattered burns can best be calcu-
lated using the palm method. The size of the client’s palm represents approxi-
mately 1% of the TBSA.



215
Burns

Minor burn injury involves a second-degree burn or less than 15% of TBSA in adults
and less than 10% in children. Or it can involve a third-degree burn of less than 2%
TBSA, but not involving areas requiring special care (face, eyes, ears, perineum, and
joints of hands and feet). Minor burns do not include electrical burn injury, inhalation
injury, those clients with concurrent illness or trauma, or age-related considerations.

Moderate burn injury involves second-degree burns of 15%-20% TBSA in adults,
10%-20% in children, or third-degree burns less than 10% TBSA that do not involve
special care areas. Moderate burns, like minor burns, do not include electrical or inhala-
tion injury, nor those with concurrent illness, trauma, or age-related considerations.

Major burn injury involves second-degree burns of greater than 25% TBSA in adults,
20% in children, or all third-degree burns greater than 10% TBSA. Major burns
include all burns involving the structures of the head and face, hands, feet, and
perineum as well as electrical and inhalation injury, concurrent illness, and trauma
regardless of age.

TIP

It will be beneficial to review your nursing textbooks for local and systemic reactions to burns because
these injuries affect all body systems and cardiovascular and renal function in particular.

Nursing Care for Burn Victims

Caring for a burned client represents a unique challenge to even the most experienced
nursing staff because few injuries pose a greater threat to the client’s physical and
emotional well-being. There are three phases of burn injury, each requiring various
levels of client care. The three phases are

» Emergent
» Intermediate

» Rehabilitative

Psychological Care of a Burn Patient

While interventions are focused on meeting the client’s physiological needs during the emergent period,
the nurse should keep in mind that the nature of the injury represents a time of extreme crisis for both
the client and his family. Every effort should be made to provide emotional support by providing under-
standable explanations of procedures and making sure that the client is kept as comfortable as possible.
When necessary, appropriate referrals should be made to clergy and other professionals. Interventions
directed at stabilizing the client’s condition as well as the type of emotional support will change as the
client moves through the emergent, intermediate, and rehabilitative phases of injury.
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The Emergent Phase

The emergent phase begins with the onset of burn injury and lasts until the completion
of fluid resuscitation or a period of about the first 24 hours. During the emergent phase,
the priority of client care involves maintaining an adequate airway and treating the
client for burn shock. Emergency care of burns at the site of injury includes

» Extinguishing the burn source
» Soaking the burn with cool water to relieve pain and to limit local tissue edema
» Removing jewelry and non-adherent clothing

» Covering the wound with a sterile (or at least clean) dressing to minimize bacterial
contamination

» Brushing off chemical contaminants, removing contaminated clothing, and
flushing the area with running water

The eyes should be irrigated with water immediately if a chemical burn occurs. Follow-up care with an
ophthalmologist is important because burns of the eyes can result in corneal ulceration and blindness.

Major Burns in the Emergent Phase

If the injury is determined to be a major burn injury, additional interventions will focus
on assessment of:

» Airway
» Breathing

» Circulation

Important steps in treating a burn client include the following:

» Treat airway and breathing—Traces of carbon around the mouth or nose, blisters in the roof of the
mouth, or the presence of respiratory stridor indicate the client has respiratory damage.
Endotracheal intubation with assisted ventilation might be required to achieve adequate oxygena-
tion.

» Ensure proper circulation—Compromised circulation is evident by a drop in normal blood pres-
sure, slowed capillary refill, and decreased urinary output. These symptoms signal impending burn
shock.

These interventions come next:
» Insertion of a large bore catheter for administering IV fluids
» Calculation of TBSA involved

» Calculation of fluid needs according to one of the fluid resuscitation formulas
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It is important to remember that the actual burns might not be the biggest survival issue facing burn
clients. Carbon monoxide from inhaled smoke can develop into a critical problem as well. Carbon
monoxide combines with hemoglobin to form carboxyhemoglobin, which binds to available hemoglobin
200 times more readily than with oxygen. Carbon monoxide poisoning causes a vasodilating effect,
causing the client to have a characteristic cherry red appearance. Interventions for carbon monoxide
poisoning focus on early intubation and mechanical ventilation with 100% oxygen.

In the hours immediately following a major burn injury, loss of capillary permeability
allows intravascular fluid to flood into the extracellular space. During the emergent or
resuscitative phase, efforts are directed at preventing or reversing burn shock using fluid
replacement formulas. Although there are a number of acceptable formulas for calcu-
lating fluid requirements, the Parkland formula and the Consensus formula are most
often used.

The Parkland Formula

The Parkland formula provides a large volume of IV fluid in the first 24 hours to
prevent deepening hypovolemic shock and further acidosis. After the first 24 hours, the
amount of fluid infused should be titrated according to the urinary output, with the goal
of maintaining the output between 30 mL and 50 mL per hour.

The following example steps you through a calculation of TBSA using the Rule of
Nines and the fluid requirements using the Parkland formula:

Parkland formula:
Ringer’s Lactate 4 mL * kg body weight * % TBSA
A client receives full thickness burns of the arms, chest, back, and head at 0600 hours.

The client weighs 180 pounds. Using the Parkland formula, how much fluid should the
client receive by 1400?

Half of the amount is to be infused in the first 8 hours.
The remainder is to be infused over the next 16 hours.

With this information, what steps should you follow? The following steps will help you
calculate this if you have difficulty:

1. Calculate the TBSA using the Rule of Nines:

Arms (9% each arm) = 18% + chest (18%) + back (18%) + head (9%) = 63%
2. Convert the client’s weight from pounds to kilograms:

180 pounds + 2.2 pounds (2.2 pounds = 1 kg) = 81.8 kg (round to 82 kg)
3. Calculate using the Parkland formula for fluid resuscitation:

4 mL * 82 kg * 63 = 20,664 mL in 24 hours
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According to the Parkland formula, half the calculated volume of lactated Ringer’s
solution is to infuse in the first eight hours; one fourth is to infuse in the second
eight hours; and one fourth is to infuse in the remaining eight hours.

4. The injury occurred at 0600; the first eight hours will end at 1400. Therefore, the
client should receive one half the total amount or 10,332 mL.

The Consensus Formula

Here’s how you use the Consensus formula (for comparison with use of the Parkland
formula):

Consensus formula:
Ringer’s lactate or other balanced saline solution 2 ml-4 ml * kg body weight * %
TBSA

Half of the amount is to be infused over the first eight hours.

The remainder of the amount is to be infused over the next 16 hours.

TIP

Fluid replacement formulas are calculated from the time of injury rather than from the time of arrival in the
emergency room.

With this information, what steps should you follow? The steps given here will help you
calculate this if you have difficulty:

1. Calculate the TBSA using the Rule of Nines:

Arms (9% each arm) = 18% + chest (18%) + back (18%) + head (9%) = 63%
2. Convert the client’s weight from pounds to kilograms:

180 pounds + 2.2 pounds (2.2 pounds = 1 kg) = 81.8 kg (rounded to 82 kg)
3. Calculate using the Consensus formula for fluid resuscitation:

2mL *82*63 =10,332 mL

4 mL * 82 * 63 = 20,664 mL

On the low end (2 mL), the amount to infuse over 24 hours would be 10,332 mL,
with half to be infused in the first 8 hours and the remainder to be infused over the
next 16 hours.

On the high end (4 mL), the amount to infuse over 24 hours would be 20,664 mL,
with half to be infused in the first 8 hours and the remainder to be infused over the
next 16 hours.
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Additional Interventions

These additional interventions are taken after assessment of airway and establishing IV
access for fluid replacement. Airway treatment and maintaining fluid volume take
priority over all the other interventions:

» Administering a tetanus booster
» Inserting a urinary catheter for determining hourly output

» Inserting a nasogastric tube attached to low suction to minimize aspiration

Enteral feedings help meet the client’s increased caloric needs and maintains the integrity of the intestinal
mucosa, thereby minimizing systemic sepsis. Clients with major burn injury can require as much as 5,000
kilocalories a day. Enteral feedings are begun within 24-48 hours of the injury to offset hypermetabolism,
improve nitrogen balance, decrease the risk of sepsis, and shorten the hospital stay.

» Elevating burned extremities to lessen edema formation

The Intermediate Phase

The intermediate phase of burn care begins about 48—72 hours following the burn
injury. Changes in capillary permeability and a return of osmotic pressure bring about
diuresis or increased urinary output. If renal and cardiac functions do not return to
normal, the added fluid volume, which prevented hypovolemic shock, might now
produce symptoms of congestive heart failure. Assessment of central venous pressure
provides information regarding the client’s fluid status.

The normal central venous pressure (GVP) is 4-12 mm H,0. Increased CVP indicates fluid volume over-
load; decreased CVP indicates fluid volume deficit.

Additional complications found during the intermediate phase include infections, the
development of Curling’s ulcers, paralytic ileus, anemia, disseminated intravascular coag-
ulation, compartment syndrome, and acute respiratory failure.

Infections represent a major threat to the post-burn client. Bacterial infections (Staphylococcus, Proteus,
Pseudomonas, Escherichia coli, and Klebsiella) are common due to optimal growth conditions posed by
the burn wound; however, the primary source of infection appears to be the client’s own intestinal tract. As
a rule, systemic antibiotics are avoided unless an actual infection exists.
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During the intermediate phase, attention is given to removing the eschar and other
cellular debris from the burned area. Debridement, the process of removing eschar, can
be done by placing the client in a tub or shower and gently washing the burned tissue
away with mild soap and water or by the use of enzymatic substances that digest the
burned tissue. Santyl (collagenase) is an important debriding agent for burn wounds.

Enzymatic agents are discontinued after the eschar is removed and granulation tissue is
evident.

Enzymatic debridement should not be used for burns greater than 10% TBSA, burns near the eyes, or
burns involving muscle.

Following debridement, the wound is treated with a topical antibiotic and a dressing is
applied (more on dressings is covered in the next section). Commonly used topical
antibiotics include silver sulfadiazine (Silvadene); mafenide acetate (Sulfamylon); and
silver nitrate, which can be used in an aqueous solution of 0.5% or Acticoat, a prepared
dressing impregnated with silver nitrate. Silver nitrate has bacteriostatic properties that
inhibit bacterial growth. The use of mafenide acetate, although painful, prevents
Pseudomonas infections. Silvadene cools and soothes the burn wound, but does not
prevent infection.

Dressings for Burns

Dressings for burns include standard wound dressings (sterile gauze) and biologic or
biosynthetic dressings (grafts, amniotic membranes, cultured skin, and artificial skin).

The use of standard wound dressings makes the client more comfortable by preventing
exposure of the wound to air. These dressings are usually applied every shift or once a
day.

Biologic dressings are obtained from either human tissue (homograft or allograft) or
animal tissue (heterograft or xenograft). These dressings, which are temporary, are used
for clients with partial thickness or granulating full thickness injuries. The type of
biologic dressing used depends on the type of wound and availability of the graft.

Homografts and allografts are taken from cadaver donors and obtained through a skin
bank. These grafts are expensive and there is a risk of blood-borne infection.
Heterografts and xenografts are taken from animal sources. The most common hetero-
graft is pig skin (porcine) because of its compatibility with human skin.

Muslims and Orthodox Jews are two religious/ethnic groups who might be offended by the use of porcine
grafts because the pig is considered an unclean animal. Christian groups such as Seventh Day Adventists
might also reject the use of porcine grafts.
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Amniotic membrane is used for full thickness burns because it adheres immediately to
the wound. It is also an effective covering for partial thickness burns until reepithealiza-
tion occurs. Amniotic membrane is low in cost, and its size allows for coverage of large
wounds.

Cultured skin can be obtained by using a biopsy of epidermal cells taken from unburned
portions of the client’s body. The cells are grown in a laboratory and grafted to generate
permanent skin. The process is long and costly, and extreme care is needed to prevent
damage and loss of the graft.

Artificial skin (Integra) made of synthetic material and animal collagen becomes a part
of the client’s skin. The graft site is pliable, there is less hypertrophic scarring, and its
use is helping to eliminate the need for compression dressings like the Jobst garment
during the rehabilitative phase of care.

Permanent grafts include the autograft or skin transferred from an unburned area of the
client’s body to the burn wound. The client generally experiences more pain from the
donor site than from the burn wound because the donor site has many pain receptors.
The client should receive pain medication, and both the donor site and graft site should
be carefully monitored for signs of infection.

The Rehabilitative Phase

The last phase in caring for a client with burn injury is the rehabilitative phase.
"Technically, this phase begins with closure of the burn and ends when the client has
reached the optimal level of functioning. In actuality, it begins the day the client enters
the hospital and can continue for a lifetime. In the emergent and intermediate phases,
the focus is on establishing and maintaining physiological equilibrium. In the rehabilita-
tive phase, the focus is on helping the client return to pre-injury life. If that is not
possible, the focus is on helping the client adjust to the changes the injury has imposed.

Case Study

Mrs. Pratt, a 40-year-old woman, is diagnosed with psoriasis. According to the client’s history, the condi-
tion has been in remission for several years but recently flared up with lesions appearing on the trunk and
outer surfaces of her legs and arms. The following questions relate to the care of the client with psori-
asis.

1. Describe the lesions observed in the client with psoriasis.
List systemic factors that can cause an exacerbation of psoriasis.
Identify the methods of treating the client with psoriasis.

List the long-term effects of ultraviolet light therapy.

O

Explain why clients with psoriasis need emotional support to deal with their iliness.

(continues)
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(continued)

Answers to Case Study

1.

The skin of the client with psoriasis is described as having thick, reddened papules or plagues
covered by silvery white scales. There is a sharp delineation between the lesions and surrounding
normal skin. Lesions are less red and moist in the skin folds.

Systemic factors that can cause an exacerbation of psoriasis include iliness or infection, hormonal
changes, psychological stress, drugs, and obesity.

Topical steroids, ultraviolet light therapy, and systemic therapy with immunosuppressive medications
are means of treating psoriasis.

Long-term effects of ultraviolet light therapy include premature aging of the skin, actinic keratosis,
and increased risk of skin cancer.

The client with psoriasis often has low self-esteem because of the appearance of the skin lesions.
People might tend to avoid touching the client for fear of contracting the disease. Topical medica-
tions including coal tar preparations look dirty and have an unpleasant odor, which further adds to
the client’s poor self-image.
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Key Concepts

This chapter provided information regarding the care of clients with common skin
infections as well as information on the care of clients with pressure ulcers and burns.
The following questions test your knowledge regarding the safe, effective care and
management of the client with various integumentary disorders. The nurse should use
the key terms, diagnostics, and pharmacological agents sections to answer these ques-
tions.

Key Terms
» Allograft
» Autograft
» Biosynthetic graft
» Burn shock
» Consensus formula
» Contracture
» Debridement
» Donor site
» Emergent phase of burn injury
» Eschar
» Heterograft
» Homograft
» Intermediate phase of burn injury
» Jobst garment
» Lund and Browder method
» Palm method
» Parkland formula
» Rehabilitative phase of burn injury
» Rule of Nines
» ‘Total body surface area (I'BSA)

Diagnostic Tests

Many diagnostic exams are used to assess integumentary disorders. The exam reviewer
should be knowledgeable of the preparation and care of clients receiving exams for the



224

Chapter 7: Care of the Client with Integumentary Disorders

diagnosis of integumentary disorders. While reviewing these diagnostic exams, the exam
reviewer should be alert for information that would be an important part of nursing care
for these clients. Diagnostic measures used for the client with integumentary disorders
include the following:

» CBC

» Erythrocyte sedimentation rate

v

Viral culture

» Chest x-ray

Pharmacological Agents Used in the Care of the
Client with Integumentary Disorders

An integral part of care to clients with integumentary disorders is pharmacological
intervention. These medications provide an improvement or cure of the client’s integu-
mentary problems. These medications are not inclusive of all the agents used to treat
integumentary disorders; therefore you will need to keep a current pharmacology text
handy for reference. Table 7.3 and Table 7.4 focus on the medications used to treat
psoriasis and fungal infections. Table 7.5 focuses on agents used to treat pressure ulcers.
See Chapter 12, “Care of the Client with Immunonlogical Disorders,” for more infor-
mation on medications used to treat viral infections. See Chapter 5, “Care of the Client
with Respiratory Disorders,” for more information on medications used to treat bacte-
rial infections and inflammation.

TABLE 7.3 Medications to Treat Psoriasis

Drug Action Side Effect Nursing Care

Anthraforte (anthralin)  Coal tar preparation used Skin irritation; burning ~ Avoid contact with
to treat chronic psoriasis uninvolved skin. Observe for

skin irritation.

Dovonex (calcipotriene) Vitamin D derivative Skin irritation Apply only as directed.
regulates skin cell
division

Tazorac (tazrotene) Vitamin A derivative Skin irritation; can cause Should not be used during
used to treat those with  severe birth defects pregnancy.
minimal psoriasis

Folex (methotrexate) Interferes with folic Dizziness; headache; Monitor CBC and liver
acid metabolism; blurred vision; alopecia;  function. Monitor for dry
immunosuppressive can cause painful plaque nonproductive cough.

erosion during treatment
for psoriasis; liver toxicity

Psoralen Increases sensitivity to  Skin irritation; blister Observe skin for redness,
ultraviolet light formation blisters, and edema.
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TABLE 7.3 cContinued

Drug Action Side Effect Nursing Care
Imuran (azathioprine) Purine antagonist, Pulmonary edema; Monitor CBC and liver
immunosuppressive anorexia; alopecia; function. Should not be used
arthralgia; anemia; with echinacea or melatonin.
hepatoxicity
Raptiva (efalizumab) Monoclonal antibody, Nausea; arthralgia; chills; Contraindicated in those with
used for chronic to fever; thrombocytopenia active infection. Increased
severe plaque psoriasis risk of adverse reaction from

vaccines or immunizations.

TABLE 7.4 Medications to Treat Fungal Infections*

Drug Action Side Effect Nursing Care

Mycostatin (nystatin) Affects synthesis of Burning; pruritus; Administration of vaginal
fungal cell wall; effective  redness; few toxic tablets contraindicated in
against all species of effects pregnancy. Avoid use of
Candida occlusive dressings over skin

preparations. Hold oral
preparations in the mouth
several minutes before swal-

lowing.
Mycelex, Lotrimin Alters cell wall Burning; redness; Pregnancy category C.
(clotrimazole) permeability pruritus; liver toxicity Observe for jaundice. Topical

preparations should not be
used in children under two
years of age.

Tinactin (tolnaftate) Fungicidal Mild skin irritation Dry skin thoroughly before
applying. Should be used
2-3 weeks to clear infection.

Nizoral (ketoconazole) Inhibits the synthesis of Nausea and vomiting; Monitor for CBC and liver
sterol in the fungal cell ~ fever; headache; anemia; panel. May cause severe
membrane liver toxicity drug to drug interactions.

Safe use in children has not
been established.

Lamisil (terbinafine HCI) Same as above Nausea and vomiting; Contraindicated in those with
malaise; alopecia; liver disease. Monitor CBC
adverse reactions include and liver panel.
liver failure

Loprox (ciclopirox Alters cell wall Skin irritation Use only on nails and

olamine) permeability adjacent skin.

*Antifungal medications, also used in the treatment of Candida albicans, are available in any number of topical prepara-
tions including creams, ointments, and powders. Systemic preparations include oral solutions and tablets.
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TABLE 7.5 Agents Used to Treat Pressure Ulcers

Ulcer Stage Agent Action
Stage | Skin prep, Granulex Toughens intact skin, increases blood supply
Stages | & Il DuoDerm (hydrocolloid dressing)  Prevents skin breakdown, prevents growth of anerobic
organisms
Stages | & Il Tegaderm (transparent dressing)  Prevents moisture and bacterial growth
Stage Il Elase (proteolytic enzyme) Debrides inflamed and infected areas
Stages Il & IV Wet to dry sterile saline gauze Enhances healing
Stage IV Wet to dry sterile saline gauze Reduces edema, increases blood supply and
with vacuum-assisted closure oxygenation, and decreases bacterial colonization

Apply Your Knowledge

This chapter includes much-needed information to help the nurse apply knowledge of
integumentary disorders to the NCLEX exam. The nurse preparing for the licensure
exam should be familiar with commonly ordered lab tests, including normal lab values,
and medications, used to treat the client with skin disorders.

Exam Questions

1. The nurse is assessing a dark-skinned client for signs of jaundice. The nurse can
best detect jaundice in the client by examining which of the following features?

A. Hard palate

B. Palms of the hands
C. Sclera

D. Soles of the feet

2. The physician has ordered an emollient cream for a client with dry skin. To facili-
tate rehydration of the skin, the nurse should do which of the following?

A. Dry the skin thoroughly and apply the cream

B. Use vigorous circular motion to apply the cream
C. Apply the cream 2-3 minutes after the bath

D. Use the cream only if flaking of the skin is noted

3. Friction and shear are mechanical forces that contribute to the development of
pressure ulcers. Which of the following is an example of shear injury?

A. Lying on a firm surface that does not distribute weight

B. Resting in a semi-sitting position that allows gradual downward movement
C. Rubbing or irritating the skin so that epithelial cells are removed
D.

Compression of blood vessels that leads to ischemia, inflammation, and
tissue necrosis
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. The nurse is caring for a client with herpes zoster. Which medication is used to
shorten the outbreak of herpes zoster?

A. Amevive (alefacept)
B. Folex (methotrexate)
C. Famvir (famciclovir)

D. Raptiva (efalizumab)

. During the emergent phase of burn injury, primary interventions focus on
correcting hypovolemic shock. The nurse is aware that hypovolemic shock after
burn injury is the result of which of the following?

A. Presence of serum albumin in the interstitial space
B. Increased capillary permeability
C. Erratic drainage of the lymphatic system

D. Altered osmotic pressure in the blood vessels

. A client with full thickness burn injury is scheduled for a skin graft. Which one of
the following grafts is taken from an animal source?

A. Autograft
B. Isograft

C. Allograft
D. Xenograft

. The nurse is caring for a client injured in a house fire. Which one of the following
findings suggests carbon monoxide poisoning?

A. Wheezing respirations
B. “Cherry red” skin

C. Gastric ulceration
D.

“Burgundy” colored urine

. Which of the following conditions is associated with facial cellulitis in the young
child?

A. Diarrheal illness caused by salmonella
B. Routine childhood immunization
C. Eruption of primary teeth

D. Otitis media
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9.

10.

When caring for the client who is at risk for developing pressure ulcers, the nurse
should avoid which one of the following?

A. Cleansing the skin with a pH-balanced soap
B. Lubricating the skin with a moisturizing cream
C. Massaging reddened areas of the skin

D. Using absorbent garments for incontinence

Which statement is true regarding fungal infections of the skin?

A. Dermatophytes that cause fungal infections are spread only by human-to-
human contact.

B. Infection depends on inoculation and maintenance of the organism in the
outer layers of the skin.

C. Treatment of fungal infections continues only until lesions have disap-
peared.

D. Systemic fungal infections are best treated with antibacterial medications.

Answers to Exam Questions

1.

Answer A is correct. Jaundice in the dark-skinned client is best assessed by exam-
ining the hard palate. Answers B and D are incorrect because the palms and soles
might take on a yellowish appearance if calluses are present. Answer C is incorrect
because normal deposits of fat can produce a yellowish appearance of the sclera.

Answer C is correct. The application of an emollient cream to the skin two or
three minutes after bathing helps seal in moisture. Answers A, B, and D are incor-
rect because they do not facilitate rehydration of the skin.

Answer B is correct. Shear or shearing forces occur whenever the skin is stationary
while tissues below the skin are able to shift or move. Answers A and D are incor-
rect because they describe the physical force of pressure. Answer C refers to fric-
tion; therefore, it is incorrect.

Answer C is correct. Famvir (famciclovir), an antiviral medication, is used to
shorten the outbreak of herpes zoster. Amevive, Folex, and Raptiva are used in the
treatment of the client with psoriasis; therefore, answers A, B, and D are incorrect.

Answer B is correct. Hypovolemic shock is the result of increased capillary perme-
ability that leads to third spacing or capillary leak syndrome. The loss of plasma
fluids and proteins decreases blood volume and blood pressure. Answers A, C, and
D do not relate to hypovolemic shock; therefore, they are incorrect.

Answer D is correct. Xenografts are taken from animal sources. Answers A, B, and
C are incorrect because they originate from human donors.
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. Answer B is correct. The vasodilating action of carbon monoxide causes the client’s

skin to become “cherry red” in color. Answer A refers to inhalation injury, not
carbon monoxide poisoning; therefore, it is incorrect. Answer C is incorrect
because it refers to Curling’s ulcer, which sometimes occurs as a result of major
burn injury. Answer D is associated with myoglobinuria, not carbon monoxide
poisoning; therefore, it is incorrect.

. Answer D is correct. Facial cellulitis is associated with otitis media, a common ear

infection in young children. Answers A, B, and C are not associated with the devel-
opment of facial cellulitis; therefore, they are incorrect.

Answer C is correct. The nurse should avoid massaging reddened areas of the skin
because it can result in damage to capillary beds and lead to tissue necrosis.
Answers A, B, and D are appropriate interventions for the client at risk for pres-
sure ulcers; therefore, they are incorrect.

Answer B is correct. Infection occurs when dermatophytes come in contact with a
susceptible host that allows inoculation and maintenance in the outer layers of the
skin. Answer A is incorrect because dermatophytes are spread by contact with
contaminated soil, animals, or humans. Answer C is incorrect because therapy
usually continues for one to two weeks after clearing in order to prevent recur-
rence. Answer D is incorrect because systemic fungal infections are treated with
antifungal medications such as Nizoral (ketoconozole), not antibacterial medica-
tions.

Suggested Reading and Resources

>

Brunner, L., and D. Suddarth. Texthook of Medical Surgical Nursing. 12 ed.
Philadelphia: Lippincott Williams & Wilkins, 2009.

Ignatavicius, D., and S. Workman. Medical Surgical Nursing: Critical Thinking for
Collaborative Care 6™ ed. Philadelphia: Elsevier, 2008.

Lehne, R. Pharmacology for Nursing Care. 7™ ed. Philadelphia: Elsevier, 2009

LeMone, P., and K. Burke. Medical Surgical Nursing: Critical Thinking in Client
Care. 4" ed. Upper Saddle River, NJ: Pearson Prentice Hall, 2008

Lewis, S., M. Heitkemper, S. Dirksen, P. Obrien and L. Bucher. Medical Surgical
Nursing: Assessment and Management of Clinical Problems. 7™ ed. Philadelphia:
Elsevier, 2007

Burn Recovery Center: www.burn-recovery.org
The Mayo Clinic: www.mayoclinic.com

National Psoriasis Foundation: www.psoriasis.org


www.burn-recovery.org
www.mayoclinic.com
www.psoriasis.org

This page intentionally left blank



CHAP EIGHT

Care of the Client with Sensory
Disorders

Most of us will agree that the abilities to see, hear, taste, perceive touch,
and smell are pretty important. Without the ability to smell, food would
have little, if any, taste. The sense of touch lets us know when we experi-
ence something pleasurable or are injured. But of all the senses, the abilities
to see and hear are considered most important because they keep us most
informed about the world around us. This chapter reviews problems
affecting vision and hearing.

Disorders of the Eyes

Before discussing the various disorders of the eyes, it is important that you
understand the anatomical structure of the eye. Figure 8.1 offers an illustra-
tion for reference.
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Ciliary
Body Sclera
Aqueous \ Retina
Humor
Cornea Choroid

""""""""""""""""" T— Macula
Pupil
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FIGURE 8.1 Structure of the eye.
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Disorders of the eyes can be divided into the following categories:

» Intraocular disorders: These arise from within the eyeball. Examples include
cataracts and glaucoma.

» Retinal disorders: These arise from the innermost layers of the eyeball. Examples
include hypertensive retinopathy, diabetic retinopathy, and macular degeneration.

» Refractive errors: These affect the eye’s ability to focus. Examples include
myopia, hyperopia, presbyopia, and astigmatism.

» Traumatic injuries: These pose the risk of infection and loss of vision. Examples
include hyphema, contusions, foreign bodies, lacerations, and penetrating injuries.

Intraocular Disorders

Intraocular disorders arise from within the eyeball. The primary intraocular disorders
you need to understand include cataracts and glaucoma. The sections that follow discuss
these two diseases in greater detail.

Cataracts

Cataracts, opacities in the lens of the eye, result in the distortion of images projected
onto the retina. Cataracts are associated with aging, trauma, disease of the eye,
prolonged use of steroids, and exposure to sunlight or ultraviolet light. Congenital
cataracts of the newborn are characterized by the absence of the red reflex.

An infant should be able to visually follow a moving object by three months of age. If unable to do so, the
infant’s vision should be evaluated by an ophthalmologist. Congenital cataracts are found in 0.4%—0.5% of
all newborns.

Symptoms of cataracts include the following:
» Blurred, hazy vision
» Glare from bright lights
» Yellow, white, or gray discoloration of the pupil

» Gradual loss of vision

Clients who are taking or have taken Flomax (tamsulosin) should talk with their doctor prior to surgery.
During cataract surgery, a condition known as intraoperative floppy iris syndrome can occur if the client
has taken Flomax.
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Cataract surgery is generally performed in an outpatient surgery center. The client is
given a sedative to lessen anxiety. Medications such as Diamox (acetazolamide) are given
to reduce intraocular pressure. Mydriatic eye drops such as Neo-Synephrine (phenyle-
phrine) are used in combination with cycloplegics such as Cyclogyl (cyclophenolate
HCI) to paralyze the muscles of accommodation. After the client is in the operative area,
an intravenous injection of Versed (midazolam) can be given to induce light anesthesia
during administration of local anesthesia.

Removal of the affected lens is usually accomplished by an extracapsular cataract extrac-
tion (ECCE). The anterior portion of the lens is opened and removed along with the
lens cortex and nucleus. The surgeon uses sound waves to break the affected lens into
small pieces. These small pieces are then removed by suction. (This process is known as
phacoemulsion.) The posterior lens capsule is left in place to provide support for the
intraocular lens implant, a small plastic lens individually designed for the client.
Although binocular vision and depth perception are immediately improved, most clients
experience their best vision from four to six weeks after surgery. If an intraocular lens
cannot be implanted, the client will be fitted with convex corrective glasses or contact
lenses to correct vision.

Antibiotic drops and steroid ointments are instilled in the operative eye immediately
after surgery. In most instances, the operative eye is left unpatched.

Postoperatively, the client is maintained in a semi-Fowler’s position to reduce swelling
and to prevent stress on the new lens implant. Clients are usually discharged within two
to three hours following surgery. Before discharging the client, the nurse should instruct
the client to do the following:

» Avoid activities that would increase intraocular pressure, such as bending from the
waist, blowing the nose, wearing tight shirt collars, closing the eyes tightly, and
placing the head in a dependent position.

» Report sharp, sudden pain in the operative eye. Pain early after surgery might indi-
cate bleeding or increased intraocular pressure.

» Report signs of infection, which include yellow or green discharge. Creamy white
or whitish dry, crusty drainage is normal following cataract surgery.

» Report changes in vision including decreasing vision, flashes of light, or visual
floaters.

» Take a tub bath or shower facing away from the water.
» Administer eye medication as directed.
» Wear a protective shield when sleeping.

» Return for follow-up visits as directed.
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‘ The normal intraocular pressure ranges from 10 to 21 mm Hg.

Glaucoma

Glaucoma refers to a group of diseases that result in an increase in intraocular pressure.
Glaucoma is the second leading cause of permanent blindness in the United States and
the second leading cause of blindness in the world, according to the World Health
Organization. Blindness from glaucoma is largely preventable with early detection and
treatment. The three types of glaucoma and their characteristics are as follows:

» Primary open-angle glaucoma (POAG): This is the most common form of glau-

coma. POAG affects both eyes, is usually asymptomatic, and is caused by a
decrease in the outflow of aqueous humor. The intraocular pressure in those with
POAG averages between 22 mm Hg and 32 mm Hg. Symptoms of POAG include
the following:

» Tired eyes
» Diminished peripheral vision
» Seeing halos around lights

» Hardening of the eyeball

v

Increased intraocular pressure

» Acute glaucoma: This condition, sometimes called narrow-angle glaucoma or

primary angle-closure glaucoma (PACGQG), is less common than primary open-angle
glaucoma. Acute glaucoma is caused by a sudden reduction in the outflow of
aqueous humor due to angle closure. Angle closure can result from the lens
bulging forward (an age-related process) or from pupil dilation in the client with
anatomically narrow angles. The condition can be precipitated by the use of
mydriatics, emotional upset, or darkness. The onset of severe eye pain is sudden
and without warning. Emergency treatment is necessary because rising intraocular
pressure can exceed 30 mm Hg. Symptoms of acute glaucoma include the
following:

» Sudden, excruciating pain around the eyes
» Headache or aching in the eyebrow

» Nausea and vomiting

» Cloudy vision

» Pupil dilation

Secondary glaucoma: This is caused by ocular conditions that narrow the canal of
Schlemm or that alter eye structures that are involved in the production and circu-
lation of aqueous humor. Secondary glaucoma is managed by treating the under-
lying ocular condition and by the use of anti-glaucoma medications.
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Management of a Client with Glaucoma

Conservative management of the client with POAG is aimed at reducing intraocular
pressure with medications. Miotic eye drops such as Isopto Carpine (pilocarpine HCI)
are instilled to constrict the pupil and increase the outflow of aqueous humor. Beta
blockers such as Timoptic (timolol) and carbonic anhydrase inhibitors like Diamox
(acetazolamide) decrease the production of aqueous humor, thereby lowering the
intraocular pressure.

Nursing Skill: Application of Eye Medications Before instilling medication into the eyes, the lids and
lashes should be cleaned using warm water. Only sterile ophthalmic preparations should be used. The
nurse should avoid touching the eye with the applicator. Ointments should be applied from the inner to
outer canthus of the eye. Eye drops should be dropped into the lower lid while the client is looking up.
Gentle pressure should be placed over the tear duct, and the client should be instructed to refrain from
tightly closing the eyelids.

Argon laser trabeculoplasty is an option when medications are not effective in reducing the intraocular
pressure. A filtering procedure or trabeculectomy is indicated when medication and laser therapy are not
successful. The success rate for trabeculectomy is between 75% and 85%. Surgical implantation of a
small tube to shunt the aqueous humor away from the anterior chamber to an implanted reservoir is
reserved for those in whom the filtering procedure failed.

Acute glaucoma or PACG is an ocular emergency that requires immediate intervention.
Osmotics such as Osmitrol (mannitol) can be administered via IV to clients with acute
glaucoma to rapidly reduce intraocular pressure and prevent permanent damage to the
optic nerve. Laser peripheral iridotomy or iridectomy is necessary for long-term
management and the prevention of future episodes.

Most surgical procedures for glaucoma are performed in outpatient surgery.
Postoperatively, the client is placed in semi-Fowler’s position and instructed to lie on the
unaffected side, to avoid taking aspirin, and to report severe eye or brow pain. Changes
in vital signs, a decrease in vision, and acute pain deep in the eye are symptoms of
choroidal hemorrhage. These findings should be reported to the physician immediately.

Clients with known or suspected glaucoma should avoid over-the-counter medications that can increase
intraocular pressure. Medications such as Visine cause vasoconstriction, which is followed by rebound
vasodilation. Rebound vasodilation can raise pressures within the eye. Atropine is contraindicated in the
client with glaucoma because it closes the canal of Schlemm and raises intraocular pressure.

Uveitis
Uveitis refers to inflammation of the iris, the ciliary body, and the choroid which

together make up the uveal tract. Uveitis can occur in either the anterior or posterior
portion of the eye.
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Anterior uveitis affects the iris, ciliary body, or both. The cause is unknown; however,
the condition can follow local or systemic infections, exposure to allergens, trauma, or
systemic diseases such as rheumatoid arthritis or herpes zoster. Manifestations of ante-
rior uveitis include periorbital aching, tearing, photophobia, visual blurring, pupillary
changes (small, irregular, nonreactive pupils), and reddened “bloodshot” sclera.

Posterior uveitis includes inflammation of the retina, the choroid, or both. The condi-
tion occurs in clients with tuberculosis, syphilis, and toxoplasmosis. The onset of symp-
toms is slow and painless. The client has small, irregular, nonreactive pupils and visual
impairment. Fundoscopic examination reveals grayish-yellow patches on the surface of
the retina.

Management of the client with uveitis includes the use of topical cycloplegics, mydri-
atics, and steroids. Topical steroids are administered hourly to reduce inflammation and
to prevent adhesion of the iris to the cornea and lens. Nonaspirin and nonopioid anal-
gesics are given for pain and discomfort. Systemic antibiotics may be used. Additional
comfort measures include cool or warm compresses for ocular pain. The use of
sunglasses helps manage the client’s photophobia.

Retinal Disorders

Retinal disorders involve disorders of the innermost layer of the eye. The most common
retinal disorders are hypertensive retinopathy, diabetic retinopathy, and macular degen-
eration. Less common retinal disorders include retinitis pigmentosa and retinal detach-
ment. The following sections cover these retinal disorders in greater detail.

Hypertensive Retinopathy

Hypertensive retinopathy occurs in the client with a long history of uncontrolled hyper-
tension. Elevations in diastolic blood pressure create a copper wire appearance in the
retinal arterioles. If the blood pressure remains elevated, arterioles become occluded by
the formation of soft exudates known as cotron wool spots. Treatment focuses on control of
systemic hypertension. Left untreated, hypertensive retinopathy can result in retinal
detachment and loss of vision.

Diabetic Retinopathy

Diabetic retinopathy is the result of vascular changes associated with uncontrolled
diabetes mellitus. Vascular changes are inherent in all diabetics; however, good control
of blood sugar helps reduce the severity of the disease. The two types of diabetic
retinopathy are as follows:

» Background diabetic retinopathy: This leads to the development of microa-
neurysms and intraretinal hemorrhages.

» Proliferative diabetic retinopathy: This leads to the development of new, fragile
blood vessels that leak blood and protein into the surrounding tissue.

The treatment of diabetic retinopathy depends on the type and the degree of tissue
involvement. Laser surgery can be used to seal microaneurysms and prevent bleeding.
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Age Related Macular Degeneration

Age related macular degeneration affects the portion of the eye involved with central
vision. The two types of age related macular degeneration are as follows:

» Atrophic (dry): This form is characterized by sclerosing of retinal capillaries with
loss of rod and cone receptors, decreased central vision, and complaints of mild
blurred vision. The condition progresses faster in smokers than nonsmokers. The
risk for age related macular degeneration can be reduced by a diet rich in antioxi-
dants; lutein; zeaxanthin; and carotenoids found in dark green, leaty vegetables.

» Exudative (wet): This form is characterized by a sudden decrease in vision due to
serous detachment of the pigmented epithelium of the macula. Blisters composed
of fluid and blood form underneath the macula, resulting in scar formation and
decreasing vision.

"Treatment of age-related macular degeneration is aimed at slowing the process. Laser
therapy can be used to seal leaking blood vessels near the macula; however, this can
cause retinal scarring and lead to blind spots. Newer procedures for treating wet age-
related macular degeneration include photodynamic therapy using intravenous Visudyne
(verteporfin), a dye, and cold laser to destroy the abnormal blood vessels;
Macugen(pegaptamib) given intravenously to inhibit endothelial growth and slow vision
loss; and Lucentis (ranibizumab), a biologic therapy injected monthly that blocks new
vessel growth and leakiness. Persons at risk for age-related macular degeneration should
supplement their diet with vitamins and minerals, particularly vitamin C, vitamin E,
beta-carotene, and zinc.

Retinitis Pigmentosa

Retinitis pigmentosa is a condition that results in degeneration of retinal nerve cells. As
these nerve cells die, the pigmented cells of the retina grow and move into the sensory
areas of the retina, leading to further degeneration. Different forms of the disorder have
been identified as being an autosomal dominant trait, an autosomal recessive trait, or an
X-linked recessive trait.

Early symptoms include night blindness that frequently occurs in childhood. Visual
acuity declines until the client is totally blind. Currently, no therapy-proven effective
means exists to prevent or slow the progression of the disorder, although experimental
treatments include a regimen of vitamin A and decreased exposure to bright light.

Retinal Detachment

Retinal detachment can result from a blow to the head, fluid accumulation in the
subretinal space, or the aging process. Generally, the condition is pain-free; however, the
client might complain of the following symptoms:

» Blurred vision

» Flashes of light
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» Visual floaters

» A veil-like loss of vision

Management of Clients with Retinal Detachment

Conservative management usually involves placing the client with the area of detach-
ment in a dependent position. The most common site for retinal detachment is the
superior temporal area of the right eye. Sedatives and anxiolytics will make the client
more comfortable. Spontaneous reattachment of the retina is rare, so surgical manage-
ment is often required. The client with retinal detachment is usually referred to a retinal
specialist for surgery.

Surgical management includes laser photocoagulation or cryotherapy that creates a scar
to seal the retina to the choroid or by scleral buckling (see Figure 8.2) to shorten the
sclera and improve contact between the retina and choroid. Intravitreal injection of gas
(pneumatic retinopexy) might be used to close retinal breaks.

Before After

FIGURE 8.2 Scleral
buckling.

Postop activity varies with the procedure used. If gas or oil has been instilled during the
scleral buckling, the client is positioned on her abdomen with her head turned so that
the operative eye faces upward. This position is maintained for several days or until the
gas or oil is absorbed. An alternative is to allow the client to sit on the bedside and place
her head on an overbed table. Bathroom privileges are allowed, but the client must keep
her head bowed. The following discharge instructions should be given to the client with
a scleral buckling:

» Report any sudden increase in pain or pain accompanied by nausea.
» Avoid reading, writing, and close work for the first postop week.
» Do not bend over so that the head is in a dependent position.

» Be careful not to bump the head.
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Refractive Errors

Refractory errors refer to the capability of the eyes to focus images on the retina.
Refractory errors are due to an abnormal length of the eyeball from front to back and
the refractive power of the lens. Refractory errors include the following:

» Myopia (nearsightedness): Images focus in front of rather than on the retina; this
is corrected by a concave lens.

» Hyperopia (farsightedness): Images focus behind rather than on the retina; this
is corrected by a convex lens.

» Presbyopia: The crystalline lens loses elasticity and becomes unable to change
shape to focus the eye for close work so that images fall behind the retina; this
condition is age-related.

» Astigmatism: An uneven curvature of the cornea causes light rays to be refracted
unequally so that a focus point on the retina is not achieved.

Nonsurgical management of refractory errors includes the use of eyeglasses and contact
lenses. Surgical management includes the following:

» Radial keratotomy (RK): This treatment is used for mild to moderate myopia.
Eight to sixteen cuts are made through 90% of the peripheral cornea. The inci-
sions decrease the length of the eye by flattening the cornea. This allows the image
to focus nearer the retina.

» Photorefractive keratotomy (PRK): This is used for the treatment of mild to
moderate stable myopia and low astigmatism. An excimer laser is used to reshape
the superficial cornea using powerful beams of ultraviolet light. One eye is treated
at a time with a wait period of three months between surgeries. Complete healing
can take up to six months.

» Laser in-situ keratomileusis (LASIK): This is used for the treatment of near-
sightedness, farsightedness, and astigmatism. An excimer laser is used to reshape
the deeper corneal layers. Both eyes are treated at the same time. Complete
healing can take up to four weeks. LASIK is thought to be better than PRK
because the outer layer of the cornea is not damaged, there is less pain, and the
healing time is reduced.

» Intacs corneal ring: This is the newest vision enhancement for those with mild to
moderate nearsightedness. The shape of the cornea is changed by using a poly-
meric ring on the outer edges of the cornea. The surgery does not involve the use
of laser and is reversible Anesthetic eye drops are instilled to make the client more
comfortable during the procedure. No needles or injections are required. The
surgeon makes two tiny incisions through which the Intacs is inserted. The inci-
sions are closed with a single stitch that is removed in a few days. The procedure
usually takes 15-20 minutes for each eye.
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Postoperative nursing care is minimal. Antibiotic and anti-inflammatory eye drops
are prescribed to prevent infection and relieve local irritation. The client’s vision
should be sufficient to drive a car, 20/40 or better, on the first postoperative day.
The vision should continue to improve over the next 6-12 months. Replacement
rings can be inserted if the client’s vision changes with aging.

Traumatic Injuries

Traumatic injuries to the eyes can occur from any activity. Traumatic injuries and their
treatments include the following:

» Hyphema: Hemorrhage in the anterior chamber as the result of a blow to the eye.

Treatment includes bed rest in semi-Fowler’s position, no sudden eye movement
for three to five days, cycloplegic eye drops, use of an eye patch and eye shield to
protect the eye, and limited television viewing and reading.

Contusion: Bruising of the eyeball and surrounding tissue. Treatment includes ice
to the affected area and a thorough eye exam to rule out other eye injuries.
Elevating the client’s head 30°— 45° will help to minimize edema and swelling.

Foreign bodies: Objects that irritate or abrade the surface of the conjunctiva or
cornea. Treatment includes transporting the client to the ER with both eyes
covered by a cupped object, a visual assessment by a physician before treatment
and instillation of fluorescein followed by irrigation with normal saline to remove
foreign particles.

Lacerations and penetrating injuries: Corneal lacerations are considered emer-
gencies because ocular contents can prolapse through the laceration. Treatment
can require the administration of IV antibiotics and surgery.

Objects protruding from the eye should never be removed by anyone except an ophthalmologist because
greater damage can occur, including the displacement of ocular structures. Clients with penetrating eye
injuries have the poorest prognosis for retaining vision.

Ocular Melanoma

Ocular melanoma, the most common form of malignant eye tumor, might or might not
be readily apparent. Symptoms associated with ocular melanoma depend on the involved
structures. The following structures might be affected:

» Macula, resulting in blurred vision
» Choroid, resulting in decreased visual acuity

» Canal of Schlemm, resulting in increased intraocular pressure
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» Iris, resulting in changes in color of the iris

» Retina, resulting in retinal detachment

Treatment of ocular melanoma depends on the tumor size and growth rate. Tumors of
the choroid are treated by enucleation and/or radiation. Following enucleation, a ball
implant is inserted to provide a base for the socket prosthesis and to insure cosmetic
results. An ocular prosthesis is fitted one month after surgery. Until the prosthesis is
fitted, an antibiotic-steroid ointment is inserted into the cul-de-sac daily. Nursing care
of the client with an ocular prosthesis includes the proper insertion and removal of the
device.

Insertion of the ocular prosthesis includes the following steps:
1. Cover the chest with a cloth or towel.
2. Wash the hands and apply gloves.
3. Remove the prosthesis from its container and rinse it with tepid water.
4. Use the nondominant hand to lift the client’s upper lid.

5. Place the prosthesis between the thumb and forefinger of the dominant hand (the
notched end of the prosthesis should be closest to the client’s nose).

6. Insert the prosthesis by slipping the top edge under the upper lid. Insertion should
continue until most of the iris is covered by the upper lid. When insertion is
complete, gently release the upper lid.

7. Gently retract the lower lid until the bottom edge of the prosthesis slips behind it.

Removal of the ocular prosthesis includes the following steps:
1. Assemble a container filled with saline.
2. Wash the hands and apply gloves.
3. Ask the client to sit up and to tilt the head slightly downward.

4. Placing the hand against the client’s cheek (palm side up), pull the lower lid slightly
down and to the side.

5. Allow the prosthesis to slide into the hand (pull slightly on the prosthesis if
needed).

6. Place the prosthesis in the saline filled container and cover. The container should
be labeled with the client’s name.

A second method of treating ocular melanoma involves radiation therapy. Radiation is
used to reduce the size and thickness of ocular melanomas. A round, flat, dime-sized
disk containing radioactive material is sutured to the sclera over the site of the tumor.
The length of time the disk remains in place depends on the size of the tumor and the
amount of radiation ordered. Complications associated with radiation therapy include
vascular changes, retinopathy, glaucoma, and necrosis of the sclera.
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Disorders of the Ears

Most of what we know about our world is gained through vision; however, a well-func-
tioning auditory system is also important. Disorders of the ears and hearing loss create
problems with everyday living. Some conditions, such as Méniere’s disease, interfere
with balance and coordination. Other conditions, such as otosclerosis and age-related
presbycusis, affect our ability to receive and give information accurately. The client with
a significant hearing loss often becomes confused, mistrustful, and socially isolated from
family and friends.

Before discussing the different disorders of the ears, it is important that you understand
the anatomical structure of the ear. Figure 8.3 offers an illustration for reference.

Disorders of the ears can be divided into the following categories:
» Conditions affecting the external ear (otitis externa)

» Conditions affecting the middle ear (otitis media)

v

Conditions affecting the inner ear (Méniere’s, otosclerosis)

v

Age-related hearing loss (presbycusis)

» FEar trauma

1. Helix

2. Antihelix 10. Cochlear and vestibular nerves

3. Tympanic membrane (eardrum) 11. Cochlea

4. External auditory meatus 12. Lateral semicircular canal

5. quule 13. Superior semicircular canal

6. Middle ear 14. Rear semicircular canal FIGURE 8.3 Structures
7. Round window 15. Stapes i

8. Eustachian tube 16. Incus of the inner and outer

9. Stapes footplate covering oval 17. Malleus ear.
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Otitis Externa

Otitis externa is often referred to as swimmer’s ear because it occurs more often in hot,
humid environments. The condition can result from an allergic response or inflamma-
tion. Allergic external otitis media is often the result of contact with hair spray,
cosmetics, earrings, earphones, and hearing aids. It can occur from infectious organisms,
including bacteria or fungi. Most infections are due to pseudomonas aeruginosa, strep-
tococcus, staphylococcus, and aspergillus. In rare cases, a virulent form of otitis externa
develops, spreading the infection into the adjacent structures of the brain and causing
meningitis, brain abscess, and damage to cranial nerves.

Clinical manifestations associated with otitis externa include pain, tenderness, cervical
lymph node enlargement and discharge. The client might complain of hearing loss or a
teeling of fullness in the affected ear. On examination, the ear canal is found to be red
and edematous.

Nursing interventions in the treatment of the client with otitis externa are aimed at
relieving pain, inflammation, and swelling. Topical antibiotics and steroids are usually
ordered. Systemic antibiotics, either oral or intravenous, are used in severe cases.
Additional interventions are aimed at teaching the client not to clean the external ear
canal with cotton-tipped applicators because these can remove the protective layer of
cerumen and to avoid letting water remain in the ear after swimming, shampooing, or
showering. The risk of infection can be reduced by using antiseptic otic preparations,
such as Swim Ear, after swimming.

Otitis Media

Otitis media is an infection of the middle ear that occurs more often in young children
than adults because the Eustachian tube of the child is shorter and wider than that of the
adult. H. influenza is the most common cause of acute otitis media. Signs and symptoms
of acute otitis media include pain, malaise, fever, vomiting, and anorexia. Otoscopic
examination reveals a red, bulging tympanic membrane.

Increased pressure can cause the tympanic membrane to rupture. Rupture of the
tympanic membrane usually results in relief of pain and fever; however, repeated rupture
can lead to scarring of the membrane with eventual loss of hearing.

Nursing interventions for the client with acute otitis media includes the administration
of systemic antibiotics, analgesics for pain, and antihistamines and decongestants to
decrease fluid in the middle ear. Antibiotic therapy, which is usually carried out at home,
is continued for 7-10 days to ensure that the causative organism has been eliminated. If
the tympanic membrane continues to bulge following antibiotic therapy, a small surgical
incision is made in the tympanic membrane (myringotomy) and a polyethylene tube is
inserted to allow continuous drainage of the middle ear.
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Nursing Skill: Instillation of Ear Drops

Proper manipulation of the pinna is important when instilling ear drops. For a client under 3 years of age,
the pinna should be gently displaced down and back. For a client over 3 years of age, the pinna should be
gently displaced up and back. The nurse should instill the eardrops without inserting the dropper into the
ear canal. After instilling the eardrops, the area anterior to the ear should be gently massaged to facilitate
entry of the drops into the ear canal.

Mastoiditis

Mastoiditis refers to an infection of the mastoid air cells of the temporal bone. The
condition most commonly results from untreated or inadequately treated otitis media.
Tender enlarged post-auricular lymph nodes, low-grade fever, malaise, and anorexia are
common characteristics of mastoiditis. In some instances, cellulitis develops on the skin
and external scalp over the mastoid process. Facial cellulitis is commonly associated with
otitis media in young children.

Nonsurgical management of mastoiditis includes the use of IV antibiotics; however,
their use is limited because they do not penetrate bony structures of the mastoid
process. If the infection does not respond with two to three days of therapy, or when
other structures are involved, a simple or radical mastoidectomy or tympanoplasty is
usually performed to remove infected material.

Nursing interventions for the client following a mastoidectomy include observing for
complications which can include damage to the sixth and seventh cranial nerve. The
nurse should notify the physician if there is any evidence of facial paralysis or abnormal
deviation of the eye on the operative side. (You can find information on assessment of
the cranial nerves in Chapter 11, “ Care for the Client with Disorders of the
Neurological System.”)

Additional nursing interventions include teaching the client the following information:
» Take prescribed medications as directed

» Blow the nose gently, one side at a time, for one week after surgery; cough with an
open mouth open for a few weeks after surgery

» Avoid straining, bending over, or lifting heavy objects (> 25 lbs.) for a few weeks
after surgery

» Avoid getting water in the operative ear for two weeks after surgery

» Notify the physician if there is excessive ear pain or if there is excessive or purulent
drainage from the operative ear

V & [ DY , -
Meniere’s Disease
Meéniere’s is a disease of the inner ear characterized by a triad of symptoms: vertigo,
tinnitus, and a decreased ability to hear low tones. Symptoms can occur suddenly and
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last from several hours to several days. The exact cause of Méniére’s is unknown, but it
is associated with allergies as well as vascular and inflammatory responses that alter fluid
balance.

Physical examination of the client with Méniere’s disease is usually normal except for the
evaluation of the auditory nerve. The Weber test (sounds from a tuning fork) can later-
alize to the ear opposite the affected ear. Further assessment using an audiogram typi-
cally reveals a sensorineural hearing loss in the affected ear. The “Pike’s Peak” pattern
shows a sensorineural loss in the low frequencies. The hearing loss increases as the
disease progresses.

Conservative management of the client with Méniére’s disease includes the use of anti-
histamines, antiemetics, and diuretics to control edema of the labyrinth, and vasodilators
to decrease vasospasm. Salt and fluid restrictions are recommended to decrease the
amount of endolymphatic fluid produced. Cessation of smoking can also improve symp-
toms by helping to reduce vasoconstriction. Nicotinic acid has proven beneficial by
producing a vasodilating effect.

Surgical management can involve one of the following: endolymphatic subarachnoid
shunt, vestibular neurectomy, or labryinthectomy (last resort). Surgical management is
controversial because hearing in the affected ear can be lost. Following surgery, the
client will experience vertigo, nausea, and vomiting for several days. The nurse should
tell the client to change positions slowly to avoid falls.

Acoustic Neuroma

Acoustic neuroma is a benign tumor involving the eighth cranial nerve. Growth of the
tumor damages the structures of the cerebellum and could result in damage to hearing,
facial movement, and sensation. Clinical manifestations include tinnitus, progressive
sensorineural hearing loss, and vertigo. Nearby nerves are damaged as the tumor
increases in size. Surgical removal is performed via a craniotomy. Although remaining
hearing is lost, acoustic neuromas rarely recur following surgical removal. Chapter 11
covers care of the client following a craniotomy in greater detail.

Otosclerosis

Otosclerosis refers to the progressive hardening of the bony configuration known as the
stapes, leaving them incapable of movement. Otosclerosis is the most common cause of
conductive hearing loss. Symptoms of otosclerosis include tinnitus and conduction deaf-
ness.

Otoscopic examination of the client with otosclerosis usually reveals a normal tympanic
membrane. Bone conduction (Weber test) is better than air conduction (Rinne test).
The audiogram confirms a conduction loss, particularly in the low frequencies.

Management of otosclerosis involves a stapedectomy. The diseased stapes is removed;
then the oval window is sealed and rejoined to the incus using a metal or plastic pros-
thesis. Nursing interventions for the client following a stapedectomy focus on client
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education. Key points included in the care of the client who has had a stapedectomy are
as follows:

» Tell the client that hearing might decrease after surgery due to swelling and accu-
mulation of fluid, but it should improve as blood and fluid are absorbed.

» Instruct the client to avoid activities that increase pressure within the ear (such as
blowing the nose, extreme head movement, and air travel). Avoiding crowds will
lessen the chance of getting upper respiratory infections with symptoms such as
coughing and sneezing. If the client must cough or sneeze, she should do it with an
open mouth.

» Tell the client to report pain and changes in taste or facial sensation because these
can indicate cranial nerve damage.

» Instruct the client to avoid getting water in the ears for at least six weeks. Tub
baths are better than showers.

» Instruct the client to take medications (antibiotics and antiemetics) as prescribed.

Preshycusis

Presbycusis associated with aging is a common cause of sensorineural hearing loss. This
type of hearing loss is the result of damage to the ganglion cells of the cochlea and
decreased blood supply to the inner ear. Deficiencies in vitamins B9 and B12 also have
been found to play a role in the development of presbycusis. Sensorineural hearing loss
is also related to the use of ototoxic drugs as well as exposure to loud noises. Like other
disorders that affect hearing, sensorineural hearing loss is diagnosed using audiometric
testing. Audiometric testing consists of pure-tone audiometry (sound stimulus is pure or
musical) and speech audiometry (sound stimulus is spoken words). Three characteristics
are important when evaluating hearing: frequency, pitch, and intensity. The measure-
ment for measuring loudness is the decibel.

Hearing loss of 50 decibels affects the client’s ability to distinguish parts of speech. Presbycusis affects
the ability to hear high-frequency, soft consonant sounds (t, s, th, ch, sh, b, f, p, and pa).

Ear Trauma

Injury to the tympanic membrane can result in pain, infection, and hearing loss. Most
ear trauma is the result of jabbing injuries that damage the ear drum and inner ear or
blows to the ear that result in extreme changes in pressure. Children frequently use the
ears (and the nose) as hiding places for foreign bodies that become lodged, interfering
with hearing and creating a source of infection. Foreign bodies in the ear or nose should
receive the attention of a physician who will remove them and provide appropriate
follow-up treatment.
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Assisting Clients with Hearing Loss

Devices to assist the client with a hearing loss include hearing aids and cochlear
implants. All hearing aids have a microphone, an amplifier, a speaker, an earpiece, and
volume control. A variety of styles of hearing aids are available, and each style has
advantages and disadvantages. These include

» In-canal style (appropriate for mild to moderate hearing loss). The use of
completely in-canal aides might not be possible because of the shape of the ear
canal or the severity of hearing loss.

» In-ear style (appropriate for mild to severe hearing loss)
» Behind-ear style (mild to profound hearing loss)

» Body style (appropriate for profound hearing loss).

If you are working with a client who is hearing impaired and he is not wearing a hearing
aid, the following hints might prove helpful:

» Stand in front of the client when talking to him. Many hearing-impaired persons
rely on lip reading and facial expression.

» Talk in a normal tone of voice. Raising your voice distorts the sound and can
convey the wrong message.

» Keep the background noise to a minimum.

» Don’t forget other means of communicating, such as writing, using pictures, and
SO on.

» Try to speak in lower tones. People who are hard of hearing can usually hear lower
voices easier than those at a higher pitch. For example, the client can usually hear a
male’s voice easier than a female’s voice.

A cochlear implant is sometimes the only means of restoring sound perception to the
client with a sensorineural hearing loss (see Figure 8.4). The implant consists of a
microphone, a speech processor, a transmitter and receiver/stimulator, and electrodes.
The microphone picks up sounds that are then sent to the speech processor. The speech
processor selects and processes useful sounds and sends these along to the transmitter
and receiver/stimulator, where the signals are converted into electrical impulses. These
impulses are then sent to electrodes for transmission to the brain. Magnets (magnetic
resonance imaging or metal detectors), static electricity, heat, and water can damage the
cochlear implant.

Culturally, deaf people tend to view deafness as a difference in human experience rather
than a disability. These individuals have expressed concerns about preserving the use of
sign language as a means of communication. As a result, they might oppose technolog-
ical innovations such as a cochlear implants if the doctor insists that the client refrain
from the use of sign language.



248
Chapter 8: Care of the Client with Sensory Disorders

FIGURE 8.4 Cochlear implant.

Case Study

Mrs. Jackson, age 72, is scheduled for removal of a cataract from the left eye. The client states that she
has always been a very active person and that she enjoys working in her flower garden where she grows
prize-winning roses. Lately she has noticed that bright lights tend to blind her and she has limited her
travel at night. The following questions relate to the client with cataracts.

1. List factors associated with the development of cataracts.

2. Discuss symptoms experienced by the client with cataracts.
3. Explain the process used for cataract removal.
4

. What instructions are included in the client’s discharg