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GENERAL INTRODUCTION

Welcome to the first course in Medical Surgical 8ing. This is the first

of the four courses in this specialty area of Nngsi It focuses on

updating your knowledge and improving your compeyein the care of

patients with medical and or surgical conditionse urse plays a core
and significant role in providing care for patientdo have medical and
or surgical conditions in the hospital. This caudsuilds on your

previous knowledge and experiences and hopes tgaeenprove the

guality of care given to your patients one-on-oneaalaily basis as you
apply new knowledge to provide evidence based itag@ur place of

work as well as engage in intellectual presentationpatient care as
professionals. The course has theoretical andipaacomponents. This
course guide provides you with basic informatioowtlhow to navigate

through the course. It is importnant that you réael guide and seek
further information as you may need to get the loestof this course.

Best wishes.

COURSE OVERVIEW

Medical Surgical Nursing | is the first of the foitedical Surgical
Nursing courses in your degree programme. It ieretf at the first
semester of the third year. The course shall imgpron your previous
knowledge to enhance better understanding of i€ concepts and
theories of Medical Surgical Nursing. It also biygbresents the models
and theories of nursing that are used to infornrecurnursing care
planning and implementation. The care of patients diverse medical-
surgical conditions are discussed with activitipezted of you to be
done to aid application of new knowledge to yourrent practice. The
course has the theory, laboratory components dsawelinical practice
that spread over 15 weeks. The course is presentétbdules with
small units. Each unit is presented to follow theme pattern that guides
your learning. Each module and unit have the legrmbjectives that
helps you track what to learn and what you sho@dble to do after
completion. Small units of contents will be presehevery week with
guidelines of what you should do to enhance knogédagtention as had
been laid out in the course materials. Practicasisas will be
negotiated online with you as desirable with infation about venue,
date and title of practical session.
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COURSE OBJECTIVES

At the completion of this course, you should besabl

I Discuss the concepts and theories of nursing care.

. Apply new knowledge in providing care for patientgth
alterations in fluid and electrolyte balance, shostkess, pain
temperature control and skin care.

iii. Discuss physical and psychosocial needs of cligati®hts with
special medical/surgical conditions with adequatesimg care.

\Y2 Discuss the cause,the course and the management
inflammation.

COURSE IMPLENTATION - DOING THE COURSE

The course will be delivered adopting the blendsaiiing mode: 70%
of online interactive sessions and 30% of faceatef laboratory
sessions. You are expected to register for thisseoanline in order to
gain access to all the materials and class seseidime. You will have

access to both hard and soft copies of course ialgtars well as online
interactive sessions and face-to-face interactigh wstructors during
practical sessions in the laboratory. The intévaainline activities will

be available to you on the course link on the websi NOUN. There

are activities and assignments online for everyt amery week. It is

important that you visit the course sites weekld do all assignments
to meet deadlines and to contribute to the topssles that would be
raised for everyone’s contribution.

You will be expected to read every module alonghvatl assigned

readings to prepare you for meaningful contribwgiem all sessions and
completion of all activities. It is important thgou attempt all the Self-
Assessment Questions (SAQ) at the end of every tonitelp your

understanding of the contents and to help you peefma the in-course
tests and the final examination. You will also beexted to keep a
portfolio where you keep all your completed assignts.

COURSE REQUIREMENTS AND EXPECTATIONS FROM
YOU

Attendance of 95% of all interactive sessions, dabion of all

assignments to meet deadlines; participation IfCMIA, attendance of
all laboratory sessions with evidence as providedthe log book,
submission of reports from all laboratory practicsgssions and
attendance of the final course examination. Youaése expected to:

1. Be versatile in basic computer skills.

2. Participate in all laboratory practical up to 90%lee time

of



NSC 401 COURSE GUIDE

3. Submit personal reports from laboratory practicasssons on
schedule.

4. Log in to the class online discussion board attlease a week
and contribute to ongoing discussions.

5. Contribute actively to group seminar presentations.

EQUIPMENT AND SOFTWARE NEED TO ACCESS
COURSE

You will be expected to have the following tools:

1. A computer (laptop or desktop or a tablet).

2. Internet access, preferably broadband rather tlefugd access.

3 MS Office software — Word PROCESSOR, PowerPoint,
Spreadsheet.

4. Browser — Preferably Internet Explorer, Mozilladfox

5. Adobe Acrobat Reader.

NUMBER AND PLACES OF MEETING (ONLINE, FACE-
TO-FACE, LABORATORY PRACTICALYS)

The details of these will be provided to you at thene of
commencement of this course.

DISCUSSION FORUM

There will be an online discussion forum and togasdiscussion will
be available for your contributions. It is mandgttinat you participate
in every discussion every week. You participatiok lyou, your face,
your ideas and views to that of every member ofcthes and earns you
some mark.

COURSE EVALUATION

There are two forms of evaluation of the progrems gre making in this
course. The first are the series of activitiesigagsents and end of unit,
computer or tutor-marked assignments, and labgrawa@ctical sessions
and report that constitute the continuous assedsthanall carry 30%
of the total mark. The second is a written exanmmatvith multiple
choice, short answers and essay questions that7@%e of the total
mark that you will do on completion of the course.

STUDENTSEVALUATION
Students will be assessed and evaluated basee dalltswing criteria:

o] In-Course Examination: In line with the university’s regulation,
in-course examination will come up in the middletloé semester these

Vi
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would come in form of Computer Marked AssignmertisTwill be in
addition to 1 compulsory Tutor-Marked AssignmeniM@'s) and three
Computer Marked Assignment that comes after evaguie.

o] Laboratory practical: Attendance, record of participation and
other assignments will be graded and added to tiner scores
from other forms of examinations.

o] Final Examination: The final written examination will come up
at the end of the semester comprising essay andctols
guestions covering all the contents covered indberse. The
final examination will amount to 60% of the totabkde for the
course.

L ear ner-Facilitator evaluation of the course
This will be done through group review, written essment of learning
(theory and laboratory practical) by you and thalitators.

GRADING CRITERIA

Grades will be based on the following Percentages

Tutor Marked Individual Assignments 10%
Computer marked Assignment 10%
Group assignment 5%
Discussion Topic participation 5%
Laboratory practical 10%
End of Course examination 60%
GradingScale

A =70-100

B =60-69

C=50-59

F =<9

SCHEDULE OF ASSIGNMENTSWITH DATES

To be provided for each module by the facilitatoaddition to the ones
already spelt out in the course materials.

SPECIFIC READING ASSIGNMENTS

To be provided in each module.
REFERENCE TEXTBOOKS

Daniel, R., Nicoll, L.H. (2012).Contemporary Medical-Surgical
Nursing [2nd ed.]. New York: Delmar

vii
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Kluwer, W. (2012). Medical-Surgical Nursing Made Incredibly
Easy(3rd ed.), Philadelphia PA: Lippincott Williams and
Wilkins.

Smeltzer, S. et al. (201@runner and Suddarth’s Textbook of Medical-

Surgical Nursingl2thed.). Philadelphia, PA: Lippincott
Williams and Wilkins.
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MODULE 1
UNIT 1 ASSESSMENT AND DIAGNOSTIC EVALUATION
OF DISORDER OF THE RESPIRATORY SYSTEM

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Respiratory Physiology
3.2  Anatomy of the Respiratory System
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Have you ever nursed a patient with asthmatic k®tathat is the first

thing that comes to your mind about the dispositmithe patient?

Respiration is synonymous with life and respirataiows exchange of

gases which are needed for metabolism. Nurses fege the first set of

health professional in clinical practice that pattsecome in contact with

when they have respiratory problems. Even when #reyon admission in

the hospital settings the nurse is always the fiesson to pick the changes
in the respiration of the patients. In essence ptioéessional nurse must be
highly knowledgeable and skillful in the assessmesdrly diagnosis

prompt and effective management.

In this module, you will learn more about disordéthe respiratory system
that are common and are encountered by nurseseiy eetting from the
community to the intensive care unit. For easiarreng, the module is
divided into 11 units.

In this unit you will be reminded of your previokisowledge on respiratory
anatomy and physiology to serve as a base for otfies in module 3
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2.0 OBJECTIVES

At the end of this module, you will be able to:

) conduct quality assessment of patient

. utilize the nursing process to provide care

. describe the structures and functions of the upged lower
respiratory tracts

. describe ventilation, perfusion, diffusion, shugtinand the

relationship of pulmonary circulation to thesegasses.
3.0 MAIN CONTENT
3.1 Anatomy of the Respiratory System
The respiratory system is divided into the uppewray and lower airway.

Upper Airway
The upper airway consists of the nose, sinusebjnates, pharynx, and
larynx.

Nose: Nasal bones and cartilage support the external. nidse noses are
the external openings of the nose. The internak nesdivided into two
cavities separated by the nasal septum. Each cagy has three passages
created by the projection of turbinates or conchiam the lateral walls.
The vascular and ciliated mucous lining of the hasaities warms and
humidifies inspired air. Mucus secreted from theahanucosa traps small
particles (e.g., dust, pollen). Cilia (fine hairmpve the mucus to the back
of the throat. This movement helps prevent irmiatto and contamination
of the lower airway. The nasal mucosa also contaliiegtory sensory cells
that are responsible for the sense of smell. Tfeetlry area lies at the roof
of the nose. The cribriform plate forms part of tbef of the nose and the
floor of the anterior cranial fossa. Trauma or suygn this area carries the
risk of injuring or causing infection in the brain.

Paranasal Sinuses:The paranasal sinuses are extensions of the nasal
cavity located in the surrounding facial bones. yrhghten the weight of

the skull and give resonance to the voice. Thezdair pairs of these bony
cavities. The two frontal sinuses lie in the frdriiane that extends above
the orbital cavities. The ethmoid bone, locatedvieen the eyes, contains a
honeycomb of small spaces called the ethmoidalesmiughe sphenoidal
sinuses lie behind the nasal cavity. The maxillsipuses are found on
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either side of the nose in the maxillary bones. ifagillary sinuses are the
largests in uses and the most accessible to treatriibe lining of the
sinuses is continuous with the mucous membranegdiof the nasal cavity.
Mucus traps patrticles that cilia sweep toward tharpnx. Immunoglobulin
A(IgA) antibodies in the mucus protect the lowespieatory tract from
infection.

Turbinate Bones (Conchae):The turbinates (or conchae) are bones that
change the flow of inspired air to moisturize anarmv it better. As air is
inhaled, the turbinates deflect it toward the robthe nose. They have a
large, moist, and warm mucous-membrane surfacecdratrap almost all
dust and microorganisms. They also contain seesierves that detect
odors or induce sneezing to remove irritating phad, such as dust or soot.

Pharynx: The pharynx, or throat, carries air from the nasé¢he larynx,
and food from the mouth to the esophagus. The phaiy divided into
three continuous areas: the nasopharynx (nearabe and above the soft
palate), the oropharynx (near the mouth), and dngnbeal pharynx (near
the larynx). The nasopharynx contains the adenard$ openings of the
eustachian tubes. The eustachian tubes conneghtrgnx to the middle
ear and are the means by which upper respiratdegtions spread to the
middle ear. The oropharynx contains the tongue. Mlscular nature of
the pharynx allows for closure of the epiglottisridg swallowing and
relaxation of the epiglottis during respiration.nBds and adenoids, which
do not contribute to respiration but instead protgainst infection, are
found in the pharynx. Palatine tonsils consistwb tpairs of elliptically
shaped bodies of lymphoid tissue. They are locatedoth sides of the
upper oropharynx. Adenoids, or pharyngeal tonsdlso composed of
lymphoid tissue, are found in the nasopharynx. @ieréhroat infections
often lead to removal of the tonsils and adendisdults, adenoids may
shrink and become nonfunctional.

Larynx: The larynx, or voice box, is a cartilaginous franoekvbetween
the pharynx and trachea. Its primary function isptoduce sound. The
larynx also protects the lower airway from foreighjects because it
facilitates coughing. Important structures in tharyhx include the
epiglottis, a cartilaginous valve flap that covére opening to the larynx
during swallowing; the glottis, an opening betwdes vocal cords; and the
vocal cords, folds of tissue in the larynx thatraie and produce sound as
air passes through. The pharynx, palate, tong@th,tend lips mold the
sounds made by the vocal cords into speech.
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Lower Airway

The lower respiratory airway consists of the tragH&onchi, bronchioles,
lungs, and alveoli. Accessory structures include dimphragm, rib cage,
sternum, spine, muscles, and blood vessels.

Trachea: The trachea is a hollow tube composed of smoothclausnd
supported by C-shaped cartilage. The cartilagimogs are incomplete on
the posterior surface. The trachea transportgaimn the laryngeal pharynx
to the bronchi and lungs.

Bronchi and Bronchioles: The trachea bifurcates (divides) at the carina
(lower end of the trachea) to form the left andhtigronchi. Stimulating the
carina causes coughing and bronchospasm (spadme dfdnchial smooth
muscle, leading to narrowing of the lumen). Thétrignain stem bronchus
is shorter, more vertical, and larger than the hatiin stem bronchus.
Aspiration of foreign objects is more likely in thight main stem bronchus
and right upper lung. Mucous membrane continue@&this portion of
the respiratory tract. Cilia sweep mucusand padi¢cbward the pharynx.
The right and left main stem bronchi divide intaeid secondary right
bronchi and two secondary left bronchi. Each seapntironchus supplies
air to the three right lobes and two left lobeghsf lung. The entrance of
the bronchi to the lungs is called the hilus. Thenbhi branch, enter each
lobe, and continue to branch to form smaller brometd finally terminal
bronchioles (smaller subdivisions of bronchi).

Lungs and Alveoli

The lungs are paired elastic structures enclosetidoyhoracicn cage. They
contain the alveoli, small, clustered sacs thairbednere the bronchioles
end. Adult lungs contain approximately 300 milliatveoli, which form
most of the pulmonary mass. Each alveolus consists single layer of
squamous epithelial cells. Capillaries surrounds¢héhin-walled alveoli
and are the site of exchange of oxygen and COZ2.epmhelium of the
alveoli consists of the following types of cells:

. Type I cells: line most alveolar surfaces

. Type Il cells: produce surfactant, a phosphdliphat alters the
surface tension of alveoli, preventing their cafl@pluring expiration
and limiting their expansion during inspiration

. Type lll cells: destroy foreign material, suchlecteria.

The interstitium lies between the alveoli and corgtathe pulmonary
capillaries and elastic connective tissue. Elastid collagen fibers allow
the lungs to have compliance, the ability to expanohg expansion creates

4
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a negative or sub-atmospheric pressure, which kédepsungs inflated. If
air gets into the space between the lungs andhitradic wall, the lungs
will collapse.

Accessory Structures

The diaphragm separates the thoracic and abdontaalties. On
inspiration, the respiratory muscles contract. @teghragm also contracts
and moves downward, enlarging the thoracic spadecagating a partial
vacuum. On expiration, the respiratory musclesxredend the diaphragm
returns to its original position. The mediastinusmai wall that divides the
thoracic cavity into two halves. This wall has tlagers of pleura, a saclike
serous membrane. The visceral pleura covers thlgedurface, whereas the
parietal pleura covers the chest wall. Serous flaithin the pleural space
separates and lubricates the visceral and pampétarae. The remaining
thoracic structures are located between the twarpldayers.

Respiratory System

Masal cavity
Pharynx Mouth
{roat) Epiglottis

Thyroid cartilage

Trachea (windpipe)

Bronchial tubes
Left lung

Right lung Pleura

Bronchioles
(small airways)

L-Alveoli
(air sacs)

Copyright © 2008 Mekeason Health Sohifions, LLC. AR Rights Ressnesd

A Diagram of the Respiratory System
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Capillary beds
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Diaphragm

SELF-ASSESSMENT EXERCISE

1. With the aid of a well labeled diagram, discrespiratory anatomy.
2. Briefly discuss mechanism of ventilation.

3.2 Respiratory Physiology
The main function of the respiratory system is xezhange oxygen and

CO2 between the atmospheric air and the blood athdden the blood and
the cells. This process is called respiration.
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Ventilation

Ventilation is the actual movement of air in and ofithe respiratory tract.
Air must reach the alveoli for gas to be exchan@dus process requires a
patent airway and intact and functioning respinatatuscles. Pressure
gradients between atmospheric air and the alvewble ventilation. Air
flows from an area of higher pressure to an ardavedér pressure.

Mechanics of Ventilation

During inspiration, the diaphragm contracts anttdlas which expands the
thoracic cage and increases the thoracic cavitg. griessure in the thorax
decreases to a level below atmospheric pressura.r@sult, air moves into
the lungs. When inspiration is complete, the diaghr relaxes, and the
lungs recoil to their original position. The sizé the thoracic cavity

decreases, increasing the pressure to levels gréwte the atmospheric
pressure. Air then flows out of the lungs into #teosphere.

Neurologic Control of Ventilation

Several mechanisms control ventilation. The regmiyacenters in the
medulla oblongata and pons control rate and d€pethtral chemoreceptors
in the medulla respond to changes in CO2 levels aydrogen ion
concentrations (pH) in the cerebrospinal fluid. yle®nvey a message to
the lungs to change the depth and rate of vemtatiPeripheral
chemoreceptors in the aortic arch and carotid iageespond to changes in
the pH and levels of oxygen and CO2 in the blood.

Diffusion

Diffusion is the exchange of oxygen and CO2 throupk alveolar-

capillary membrane. Concentration gradients detenthe direction of
diffusion. During inspiration, the concentration mfygen is higher in the
alveoli than in the capillaries. Therefore, oxygéfiuses from the alveoli

to the capillaries and is carried to the arteridse concentration of oxygen
in the arteries is higher than that in the cehsist oxygen diffuses into the
cells.

As cellular CO2 gradients increase, CO2 diffusesnfithe cells into the
capillaries and then into the venous circulatorgtasmn. As CO2 travels to
the pulmonary circulation, its concentration is hHeg there than in the
alveoli. Therefore, CO2 diffuses into the alveoli.

Alveolar Respiration

Alveolar respiration determines the amount of C®2hie body. Increased
CO2, which is present in body fluids primarily aslwonic acid, causes the
pH to decrease below the normal 7.4. Decreased €D8ges the pH to
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increase above 7.4. The pH affects the rate ofoldverespiration by a
direct action of hydrogen ions on the respiratoenter in the medulla
oblongata. The kidneys contribute to maintainingnmed pH by excreting
excess hydrogen ions, which in turn keep serunrdtie of carbonic acid
to bicarbonate at 1:20, fixing the pH at approxehat.4. In a critically ill

client, various homeostatic mechanisms compensatalferations. In an
attempt to maintain normal pH, two mechanisms nayn

. The lungs eliminate carbonic acid by blowing ofére CO2. They
also conserve CO2 by slowing respiratory volume srabsorbing
bicarbonate (HCO3).

. The kidneys excrete more bicarbonate.

A client's condition remains compensated if the bcawic acid-to-

bicarbonate ratio remains 1:20. Disturbances intlpdd involve the lungs
are considered respiratory. Disturbances in pHlinwg other mechanisms
are termed metabolic. At times, respiratory andaimetic disturbances
coexist.

Transport of Gases
Oxygen transport occurs in two ways:

(1) A small amount is dissolved in water in thagoha
(2) A greater portion combines with hemoglobin red blood cells
(RBCs; oxyhemoglobin).

Dissolved oxygen is the only form that can diffuaeross cellular
membranes. As this oxygen crosses cellular membyamegygen from the
hemoglobin rapidly replaces it. Large amounts ofg®en are transported in
the blood as oxyhemoglobin. CO2 diffuses from tlssue cells to the
blood. Bicarbonate ions are then transported téuthgs for excretion.

Most of the CO2 enters the RBCs, although some awsb with
hemoglobin to form carbaminohemoglobin. Most of &2 combines
with water in the cells and exits as bicarbonati@dCO3), which the
plasma transports to the kidneys. A small portemains in the plasma and
is called carbonic acid. The formation of carbamiad yields hydrogen ions
(Hp). The amount of hydrogen ions determines the pHich also
determines the amount of CO2 for the lungs to é&crBriefly, acid-base
imbalances are compensated in the following ways:

. Respiratory acidosis—kidneys retain more HCO#Batse the pH
. Respiratory alkalosis—kidneys excrete more H@®®wer pH
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. Metabolic acidosis—Iungs “blow off” CO2 to rse pH
. Metabolic alkalosis—lungs retain CO2 to lower.pH

Pulmonary Perfusion

Perfusion refers to blood supply to the lungs, ulgio which the lungs
receive nutrients and oxygen. The two methods afup®n are the
bronchial and pulmonary circulation.

Bronchial Circulation

The bronchial arteries, which supply blood to ttaehea and bronchi, arise
in the thoracic aorta and intercostals arteriese Blonchial arteries also
supply the lungs’ supporting tissues, nerves, anterolayers of the

pulmonary arteries and veins. This circulation mesueither to the left

atrium through the pulmonary veins or to the supeviena cava through
the bronchial and azygos veins. The bronchial @t@mn does not supply

the bronchioles or alveoli unless pulmonary cirtialais interrupted.

Pulmonary Circulation

The pulmonary artery transports venous blood from right ventricle to
the lungs. It divides into the right and left brhas to supply the right and
left lungs. The blood circulates through the pulamyncapillary bed, where
diffusion of oxygen and CO2 occurs. The blood theturns to the left
atrium through the pulmonary veins. Pulmonary datian is referred to as
a low-pressure system (Smeltzer et al., 2008). Timsns that gravity,
alveolar pressure, and pulmonary artery pressufectafpulmonary
perfusion. A person in an upright position has lpedusion to the upper
lobes. If a person is in a side-lying position, fpsion is greater to the
dependent side. In addition, increased alveolarsgu® can cause
pulmonary capillaries to narrow or collapse, affegtgas exchange.
Decreased pulmonary artery pressure results iredsed perfusion to the
lungs. Clients with lung and cardiovascular dissasay have decreased
pulmonary perfusion.

Ventilation/Perfusion Ratio

A client’s cardiopulmonary status involves sevéaators; in particular, the
client’s ventilation/perfusion ratio (V/Q ratio)dicates the effectiveness of
airflow within the alveoli (ventilation) and the eguacy of gas exchange
within the pulmonary capillaries (perfusion).

4.0 CONCLUSION
Respiration is synonymous with life and respirataiows exchange of
gases which are needed for metabolism. The mairctim of the
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respiratory system is to exchange oxygen and CORveem the
atmospheric air and the blood and between the blaod the cells.
Professional nurse must be highly knowledgeable skidiful in the
assessment, early diagnosis prompt and effectivenageament of
respiratory disorder.

5.0 SUMMARY

In this unit, you have learnt that:

. The respiratory system is divided into the uppeway and lower
airway.
) The main function of the respiratory system is xch@&nge oxygen

and CO2 between the atmospheric air and the bloddatween the
blood and the cells.

o Ventilation is the actual movement of air in andt af the
respiratory tract.

. Alveolar respiration determines the amount of COthe body.

) Diffusion is the exchange of oxygen and CO2 throtighalveolar-
capillary membrane.

. Clients with lung and cardiovascular diseases naye hdecreased

pulmonary perfusion.

6.0 TUTOR-MARKED ASSIGNMENT
Pinch your nostrils for 2 minutes and use your rdotbreathe. Did you

notice any change in your respiration? Share yoyregences in the
discussion forum.
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UNIT 2 REVIEW OF RELATED ANATOMY AND
PHYSIOLOGY

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Assessment of patient with respiratory problem
3.2  Subjective Assessment
3.3  Objective Assessment
3.4  Diagnostic Tests
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

Assessment of the respiratory system includes mibinformation about
physical and functional issues related to breathinglso means clarifying
how these issues may affect the client’s qualitiffef

2.0 OBJECTIVES
At the end of this unit you will be able to:

. discriminate between normal and abnormal breathdsu
. discuss various diagnostic tests used in respyratisorders.

3.0 MAIN CONTENT

3.1 Assessment of Patient with Respiratory Problem

Assessment of the respiratory system includes mibinformation about

physical and functional issues related to breathinglso means clarifying

how these issues may affect the client’s qualityifef Assessment can be
subjective or objective

3.2  Subjective Assessment
Often a client seeks medical attention becauseespiratory problems
related to one or more of the following: dyspneab@red or difficult

breathing), pain on inspiration, increased or nimrguent cough, increased

11
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sputum production or change in the color/consistent the mucus,

wheezing, or hemoptysis (blood in the sputum). Tin@se obtains

information about the client’'s general health mgtand his or her family

history. He or she asks the client about the frequeof respiratory

illnesses, allergies, smoking history, nature ofy acough, sputum

production, dyspnea and wheezing. Questioning lieat@bout respiratory
treatments or medications (prescription and overetbunter) is essential.
In addition, the nurse inquires about last pulmgrasts (chest radiograph,
tuberculosis test). He or she includes questiomgitabccupation, exercise
tolerance, pain, and level of fatigue.

Dyspnea
Explore the patient’s symptoms through characteamsand history taking
to help anticipate needs and plan care.

1. Characteristics: Is the dyspnea acute or cbPoHias it come about
suddenly or gradually? Is more than one pillow rexguto sleep? Is
the dyspnea progressive, recurrent, or paroxyskivalking how far
leads to shortness of breath? How does it compathet patient’s
baseline level of dyspnea? Ask patient to rate tlyamn a scale of 1
to 10 with 1 being no dyspnea and 10 being the woraginable.
What relieves and what aggravates the dyspnea?

2. Associated factors: Is there a cough associaittdthe dyspnea and
is it productive? What activities precipitate tHegness of breath?
Does it seem to be worse when upset? Is it infledrxy the time of
day, seasons, and/or certain environments? Daascitr at rest or
with exertion? Any fever, chills, night sweats, kfleg swelling?
Any change in body weight?

3. History: Is there a patient history or familistiery of chronic lung
disease, cardiac or neuromuscular disease, capa#slems with
blood clotting, or immune compromise? What is thmoking
history?

4, Significance: Sudden dyspnea could indicatenpaary embolus,
pneumothorax, myocardial infarction (MI), acute tefailure, or
acute respiratory failure. In a postsurgical ortpagum patient,
dyspnea may indicate pulmonary embolus or edenaofmea can
be indicative of heart disease or COPD. If dyspeessociated with
a wheeze, consider asthma, COPD, heart failureypper airway
obstruction. When dyspnea occurs in combinationh watigue,
pulmonary hypertension may exist. Metabolic discsdesychiatric

12



NSC 401 MODULE 1

conditions, and neuromuscular disorders may alsaribate to

dyspnea.
Chest Pain
1. Characteristics: Is the pain sharp, dull, stalpbor aching? Is it

intermittent or persistent? Is the pain localized@es it radiate? If it
radiates, where? How intense is the pain? Are tli@ceors that
alleviate or aggravate the pain, such as posittactvity?

2. Associated factors: What effect do inspirateord expiration have
on the pain? What other symptoms accompany thet ¢da@s? Is
there diaphoresis, shortness of breath, nausea?

3. History: Is there a smoking history or envim@ntal exposure? Has
the pain ever been experienced before? What wasatiee? Is there
a preexisting pulmonary or cardiac diagnosis? Hasetbeen recent
trauma?

4, Significance: Chest pain related to pulmonayses is usually felt
on the side where pathology arises, but it can dferned. Dull
persistent pain may indicate carcinoma of the lulgereas sharp
stabbing pain usually arises from the pleura. Dggpwith pleuritic
chest pain indicates clinically significant pulmoypaembolism.
Cough Evidence BaseTarlo, S. (2006).

Cough

1. Characteristics: Is the cough dry, hackings@darky, wheezy, or
more like clearing the throat? Is it strong or w2&kow frequent is
it? Is it worse at night or at any time of day? Bdhke intensity
change on days off from work? Is there seasonahtian? Is it
aggravated by food intake or exertion; is it akeed by any
medication? How long has it been going on?

2. Associated factors: Is the cough productive®d, what is the
consistency, amount, color, and odor of the sputio® does
sputum compare to the patient’'s baseline? Is ib@ated with
shortness of breath, pain, or nausea?

3. History: Is there a smoking history? Is theokimg current or in the
past? Has there been any environmental or occunadtéxposure to
dust, fumes, or gases that could lead to cough? tAeee past
pulmonary diagnoses, asthma, rhinitis, allergy omposure to
allergens, such as pollen, house dust mites, and@aatler, birds,

13
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mold or fungi, cockroach waste, irritants (smokdors, perfumes,
cleaning products, exhaust, pollution, cold air)@sHhere been
prolonged exposure to dampness, chemical sanitizebsilt or other
hard metals, beryllium, asbestos, dusts from cwabd, or grains?
Does the patient have a history of acid reflux &8 an angiotens in
converting enzyme inhibitor with a common adverdtect of
cough? Has there been a concurrent voice changs2hdapatient
recently traveled outside the country? Can theepatidentify any
specific triggers?

Significance: A dry, irritating cough may icdie viral respiratory
tract infection. A cough at night should alert totgntial left-sided
heart failure, asthma, or postnasal drip worseratgnight. A
morning cough with sputum might be bronchitis. Aigb that is less
severe on days off from work may be related to pational or
environmental exposures. A patient with severehanging cough
should be evaluated for bronchogenic carcinomasiden bacterial
pneumonia if sputum is rusty, and lung tumor isipink-tinged. A
profuse pink frothy sputum could be indicative afrponary edema.
A cough associated with food intake could indicpteblems with
aspiration. A dry cough may be associated with pulany fibrosis.
History of recent travel may be associated witteatibn from a
source not commonly identified in the U.S.

Hemoptysis

1.

14

Characteristics: Is the blood from the lungseduld be from Gl
system (hematemesis) or upper airway (epistaxss)t bright red
and frothy? How much? Is onset associated with agert
circumstances or activities? Was the onset sudder is it
intermittent or continuous?

Associated factors: Was there an initial seosadf tickling in the
throat? Was there a salty taste or burning or bagldensation in
the chest? Has there been shortness of breath, mdues difficulty
with exertion?

History: Was there any recent chest traumeespiratory treatment
(chest percussion)? Does the patient have an upsgiratory
infection, sinusitis, or recent epistaxis? Haspgh#éent used cocaine
or other illicit drugs?

Significance: Hemoptysis can be linked to pulary infection, lung
carcinoma, abnormalities of the heart or blood esssgpulmonary
artery or vein abnormalities, or pulmonary embald anfarction.
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Small amounts of blood-tinged sputum may be frora tlpper
respiratory tract, and regurgitation of blood corftesn a Gl bleed.

3.3 Objective Assessment

Physical Examination: The physical examination begins with a general
examination of overall health and condition. Cleentith respiratory
problems may show signs of shortness of breath vepeiaking, or they
may have a certain posture or position to facditdreathing. Other
observations include skin color; level of consciess; mental status;
respiratory rate, depth, effort, and rhythm; useacfessory muscles; and
shape of the chest and symmetry of chest movemé&ntsemities are
assessed for finger clubbing, a condition in wtitloh tips of the fingers or
toes are enlarged because the soft tissue bereatiail beds is increased.
Although it is not always clear why this occursmay be related to levels
of proteins that stimulate blood vessel growthapenetic factors. Finger
clubbing seems to occur with some lung diseasds asdung cancer, but
not with others such as asthma; it can also ocatlr @ongenital heart,
liver, and thyroid diseases.

The nurse inspects the nose for signs of injurffammmation, symmetry,
and lesions. He or she examines the posterior pkaand tonsils with a
tongue blade and light and notes any evidence ellisny, inflammation, or
exudate, as well as changes in color of the muomaisbranes. The nurse
also notes any difficulty with swallowing or hoamsss. The nurse inspects
and gently palpates the trachea to assess forméateand deviation from
the midline. He or she notes any lymph node entagyg. The nurse also
examines the anterior, posterior, and lateral cheslis for lesions,
symmetry, deformities, skin color, and evidencenuiscle weakness or
weight loss. Checking the contour of the chestsualimportant. Normally
the anteroposterior diameter of the chest wall &f hhe transverse
diameter; however, some pulmonary conditions (emphysema) change
the chest dimensions.

An experienced examiner palpates the chest waltldtect tenderness,
masses, swelling, or other abnormalities. Tactile vocal fremitus
(vibrations from the client’'s voice transmitted ttee examiner’s fingers)
depends on the capacity to feel sound throughitigefs and palm placed
on the chest wall. The palpable vibrations occuemvithe client speaks.
The examiner uses the palmar surfaces of the nged hands to palpate
and asks the client to repeat “99” as the exammeves his or her hands.
If the client is healthy and thin, the fremitus wie highly palpable.
Conditions that affect fremitus include a thick wmwuscular chest wall
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(decreased fremitus), lung diseases such as emphysad pneumonia
(increased fremitus), and fluid, air, or massesthe pleural space
(decreased fremitus).

The experienced examiner performs percussion othiest wall to assess
normal and abnormal sounds. With the client siftiing examiner places
his or her middle finger on the chest wall and tépst finger with the
middle finger of the opposite hand. The nurse dts®s breath sounds
from side to side, moving from the upper to the dowhest. He or she
listens anteriorly, laterally, and posteriorly. N@al breath sounds include
the following:

. Vesicular sounds: Produced by air movement in brmbes and
alveoli, these sounds are heard over the lungdfigliey are quiet
and low pitched, with long inspiration and shorpieation.

. Bronchial sounds: Produced by air movement throtinghtrachea,
these sounds are heard over the trachea and adewibh long
expiration.

. Bronchovesicular sounds: These normal breath soanesheard

between the trachea and upper lungs; pitch is meduith equal
inspiration and expiration.

Adventitious or abnormal breath sounds are categdrias crackles or
wheezesCrackles (formerly called rales) are discrete sounds tlesult
from the delayed openingof deflated airways. Thesemble static or the
sound made by rubbing hair strands together neais agar. Sometimes
they clear with coughing. They may be present bezad inflammation or
congestion. Crackles that do not clear with coughmay indicate
pulmonary edema or fluid in the alveoli.

Wheezesmay be sibilant (hissing or whistling) or sonordfidl and deep).
Sibilant wheezes (formerly called wheezes) areisootus musical sounds
that can be heard during inspiration and expiratibimey result from air
passing through narrowed or partially obstructegpassages and are heard
in clients with increased secretions. Sonorous wbegformerly called
rhonchi) are lower pitched and are heard in theh&ga and bronchi.
Friction rubs are heard as crackling or gratingnsisuon inspiration or
expiration. They occur when the pleural surfacesiaflamed and do not
change if the client coughs.
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http://en.wikipedia.org/wiki/File:Elderly_viethamesman_gets_examined.
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SELF-ASSESSMENT EXERCISE

1 Discuss any five diagnostic tests that can be dongatients with
respiratory disorders.
2. For each of the diagnostic test taken, whatreeurses roles during

the procedures?
3.4 Diagnostic Tests

Arterial Blood Gases:Oxygenation of body tissues depends on the amount
of oxygenin arterial blood. Arterial blood gasesB@s) determine the
blood’s pH, oxygen-carrying capacity, and levels afygen, CO2, and
bicarbonate ion. Blood gas samples are obtainedugffr an arterial
puncture at the radial, brachial, or femoral artérglient also may have an
indwelling arterial catheter from which arteriahgales are obtained. ABGs
frequently are ordered when a client is acutelyoill has a history of
respiratory disorders. If the partial pressure rygen in arterial blood
(Pa02) is decreased, body tissues do not receffieisat oxygen.

Clients with respiratory disorders can neitherastgen into the blood
nor get CO2 out of the blood. Some conditions tféect ABGs are as
follows:

. Hyperventilation during collection of ABGs, caus elevated PaO2.

. Hypoventilation with neuromuscular disease, ofroobstructive
pulmonary disease (COPD), or insufficient oxygen the
atmosphere, causing decreased PaO2.

. Elevated PaCO2 in clients with COPD, inadequattilation with a
mechanical ventilator, or decreased respiratossrat

. Decreased PaCO?2 in clients who are nervous xioas or have a
condition that causes hyperventilation or a rapgpiratory rate.
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Pulse oximetry is a noninvasive method that uskgha beam to measure
the oxygen content of hemoglobin (Sa0O2). The monigpdevice attaches
to the client’'s earlobe or fingertip and connecisite oximeter monitor.
The monitor registers wavelengths of light passmgugh the earlobe or
fingertip and uses them to calculate the artengigen saturation. Normal
values are 95% or higher.

Pulmonary Function Studies: Pulmonary function studies measure the
functional ability of the lungs. These studies atene to diagnose
pulmonary conditions and to assess preoperatiy@radsry status. They
also may be used to determine the effectivenedwaichodilators or to
screen employees who work in environments. Measemésrof pulmonary
function are obtained with a spirometer and include

. Tidal volume: volume of air inhaled and exhaldh a normal
breath.

. Inspiratory reserve volume: maximum volume aof thiat normally
can be inspired.

. Expiratory reserve volume: maximum volume of thiat normally
can be exhaled by forced expiration.

. Residual volume: volume of air left in the lungfier maximal
expiration.

. Vital capacity: maximum amount of air that caea éxpired after
maximal inspiration

. Forced vital capacity: amount of air exhaledcé&ully and rapidly
after maximal inspiration

. Inspiratory capacity: maximum amount of air tlzain be inhaled
after normal expiration.

. Total lung capacity: total volume of air in thangs when maximally
inflated.

Pulmonary function results vary according to ags, sveight, and height.
The maximum lung capacities and volumes are bdsewed when the
client is sitting or standing. The test should betperformed within 2 hours
after a meal. The nurse explains the procedurédoclient and instructs
him or her to wear loose-fitting clothing. A noskEpcprevents air from

escaping through the client's nose when blowing itite spirometer.
Bronchodilators may be used after the initial spietry to see if there is
any improvement or response with the inhaled médicaAlthough the

test is simple, the client may be tired afterward.

Sputum Studies: Sputum specimens are examined for pathogenic
microorganisms and cancer cells. Culture and semgitests are done to
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diagnose infections and prescribe antibiotics. Megaresults on the
examination of sputum smears do not always indithte absence of
disease, so collection of sputum for successives dagy be necessary.
Sputum is collected by having the client expecwrat specimen, by
suctioning the client, or during a bronchoscopy.

Radiography: Chest radiographs show the size, shape, and positithe
lungs and other structures of the thorax. Physsciegse chestradiography to
screen for asymptomatic disease and to diagnosesyrfareign bodies,
and other abnormal conditions. Fluoroscopy enatblephysician to view
the thoracic cavity with all its contents in motiott more precisely
diagnoses the location of a tumor or lesion. Coegutomography
scanning or magnetic resonance imaging may be tesg@oduce axial
views of the lungs to detect tumors and other Idisprders during early
stages.

Pulmonary Angiography: Pulmonary angiography is a radioisotope study
that allows the physician to assess the arteri@ulation of the lungs,
particularly to detect pulmonary emboli. A catheirintroduced into an
arm vein and threaded through the right atrium &aedtricle into the
pulmonary artery. Contrast medium is rapidly ingectinto the femoral
artery, and radiographs are taken to see the lisitvh of the radiopaque
material. During pulmonary angiography, the nurb&aims data about the
client's level of anxiety and knowledge of the prdare. The nurse
provides explanations and reinforces the clientidanstanding. The client
will experience a feeling of pressure on catheteseition. When the
contrast medium is infused, the client will sensaam, flushed feeling
and an urge to cough. The nurse must determingeifclient has any
allergies, particularly to iodine, shellfish, omt@ast dye.

During the procedure, the nurse monitors for signsl symptoms of
allergic reactions to the contrast medium, suchiteling, hives, or
difficulty breathing. Infusion of contrast dye isdontinued immediately if
the client has an allergic reaction. After the gdure, the nurse inspects
the puncture site for swelling, discoloration, loleg, or hematoma. The
nurse assesses distal circulation and sensatiendore that circulation is
unimpaired. If bleeding occurs, pressure must @ieg to the site. The
nurse must notify the physician about diminishecabsent distal pulses,
cool skin temperature in the affected limb, poopikary refill, client
complaints of numbness or tingling, and bleedinfp@matoma. The client
remains on bed rest for 2 to 6 hours after thequore.
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Lung Scans: Several types of lung scans may be done for didignos
purposes: the perfusion and ventilation scan, refeto as a VQscan; the
gallium scan; or the positron emission tomograpBEjf(Pscan. The V-Q
scan requires the use of radioisotopes and a sgammachine to detect
patterns of blood flow through the lungs and patesf air movement and
distribution in the lungs. V-Q scans are partidylarseful in diagnosing
pulmonary emboli. They are also used to diagnosg éancer, COPD, and
pulmonary edema. A radioactive contrast medium dmiaistered
intravenously for the perfusion scan and by inlhataas a radio active gas
for the ventilation scan. Before the perfusions, gamwrses must assess the
client for allergies to iodine.

During the procedure, the radiologist asks thentlie change positions.
During inhalation, the client may need to hold bisher breath for short
periods as scanning images are obtained. The chest receive adequate
explanations before the procedure to reduce anxi€he nurse must
reassure the client that the amount of radiatiomfthis procedure is less
than that used during a chest radiograph. A galliscan is used to
determine if any inflammatory conditions exist withthe lungs or if
abscesses, adhesions, or tumors are present.Qlex@ive an intravenous
injection of gallium, a radioisotope, and then haeans taken at various
intervals up to 48 hours after the gallium injentidhe scan shows gallium
uptake by the lung tissues.

A PET scan also uses radioisotopes with advaneguhddogy that allows
the examiner to differentiate normal and abnormabue and view
metabolic changes within the lung tissue. This saamn evaluate
malignancies by showing blood flow and other fumgithng of organs and
tissues.

Bronchoscopy:Bronchoscopy allows for direct visualization of tlagynx,
trachea, and bronchi using a flexible fiberopticortmhoscope. The
physician introduces the bronchoscope through tbse nor mouth or
through a tracheostomy or artificial airway. Broasbopy is used to
diagnose, treat, or evaluate lung disease; obtadppsy of a lesion or
tumor; obtain asputum specimen; perform aggregaiv@onary cleansing;
or remove a foreign body. Bronchoscopy is veryhiigging to clients, who
require thorough explanations throughout the proced~or at leasté hours
before the bronchoscopy, the client must abstaamffood or drink to
decrease the risk of aspiration. Risk is incredssxhuse the client receives
local anesthesia, which suppresses the swallowghgoand gag reflexes.
The client receives medications before the prossdusually atropine to
dry secretions and a sedative or narcotic to depies vagus nerve. This
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consideration is important because if the vagusenes stimulated during
the bronchoscopy, hypotension, bradycardia, orlggsmias may occur.

Other potential complications include bronchospasm laryngospasm
secondary to edema, hypoxemia, bleeding, perferatspiration, cardiac
dysrhythmias, and infection.

A bronchoscope is used
to view the airways and
check for any abnormalities

— Bronchoscope

- \DAM.
http://www.pennmedicine.org/encyclopedia/ency_insdgiecy multi/images
/en/23232.jpg

Laryngoscopy: Laryngoscopy provides direct visualization of the
larynxusing a laryngoscope. It is done to diagno$ssions,
evaluatelaryngeal function, and determine any mftation. Physicians
also may dilate laryngeal strictures and biopsiofes

Mediastinoscopy: Mediastinoscopy provides visualization of the
mediastinum and is done under local or generalthesis. The physician
makes an incision above the sternum and insertediastinoscope. With
this procedure, the physician can visualize lympHes and obtain biopsy
samples. Possible complications include dysrhytemianyocardial
infarction, pneumothorax and bleeding.

Thoracoscopy:Thoracoscopy allows for examination of the plewasality.
Small incisions are made into the pleural cavityottyh anintercostal
space. An endoscope is inserted to visualize aspecea. The location
selected is based on other clinical and diagndstidings. If fluid is
present, the examiner aspirates it and sends itcéitture and cellular
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studies. Biopsies also may be done. A chest tuhebmanserted following
the procedure. Thoracoscopy is done to evaluatarglesffusions and
pleural disease, and for staging of tumors.

Thoracentesis: A small amount of fluid lies between the visceralda
parietalpleurae. When excess fluid or air accureslatthe physician
aspirates it from the pleural space by insertimgadle into the chest wall.
This procedure, called thoracentesis, is performét local anesthesia.
Thoracentes is also may be used to obtain a saofgdeural fluid or a
biopsy specimen from the pleural wall for diagnogiurposes, such as a
culture and sensitivity or microscopic examinati@ioody fluid usually
suggests trauma. Purulent fluid is diagnostic deation. Serous fluid may
be associated with cancer, inflammatory conditiamsheart failure. When
thoracentes is is done for therapeutic reasong, 4 L of fluid may be
withdrawn to relieve respiratory distress. Medioatimay be instilled
directly into the pleural space to treat infecti®horacentesis is done at the
bedside or in a treatment or examining room.

The client either sits at the side of the bed @nexing table or is in a side-
lying position on the unaffected side. If the cties sitting, a pillow is
placed on a bedside table, and the client rest®hhbis arms and head on
the pillow. The physician determines the site fgpieation by radiography
and percussion. The site is cleaned and anesttiatiitk local anesthesia.
When the procedure is complete, a small presswssohg is applied. The
client remains on bed rest and usually lies orutiesffected side for at least
1 hour to promote expansion of the lung on thectéf® side. A chest
radiograph is done after the procedure to rule agneumothorax (also
called collapsed lung). Complications that canowlla thoracentesis are
pneumothorax, subcutaneous emphysema (air in rmEols tissue),
infection, pulmonary edema, and cardiac distress.

4.0 CONCLUSION

Assessment of the respiratory system includes mibinformation about
physical and functional issues related to breathinglso means clarifying
how these issues may affect the client’s qualitiifef

5.0 SUMMARY

In this unit, you have learnt that:
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. Assessment of the respiratory system includes mbginformation
about physical and functional issues related tathreg

) Vesicular sounds, bronchial sounds and bronchceuksi sounds
are normal sounds while crackles and wheezes dmormal
sounds.

) Some of the diagnostic tests required in respiyatiisorder include
the following: arterial blood gases, pulmonary dion
studies, sputum studies, radiography, pulmonary giogmaphy,
lung scans, bronchoscopy, etc.

6.0 TUTOR-MAKED ASSIGNMENT

Working with your preceptor choose a patient wespiratory disorder in
any health institution closer to use, do physicskeasment and discuss your
findings with other members of the discussion foru

7.0 REFERENCES/FURTHER READING

Bullock, B.A., &Henze, R.L. (2000).Focus on pathophysiology
Philadelphia: Lippincott ~ Williams & Wilkins.

Burke, K.M; Mohn-Brown, E.L &Eby, L (2011 Medical-Surgical Nursing
Care.(3"%d.). Boston: Pearson Education, Inc.

Nettina, S.M (2010). Lippincott Manual of Nursinggktice (§'ed). China:
Wolters Kluwer Health Lippincott Williams & Wilkis.

Rueling, S., & Adams, C. (2003). Close to the vastiovel way to keep
airways clear. Nursing2003, 33(12), 56-57.
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UNIT 3 CARING FOR PATIENT WITH UPPER AIRWAY

INFECTION: RHINITIS; SINUSITIS;
PHARYNGITIS; TONSILITIS AND
ADENOIDITIS; PERITONSILLAR  ABSCESS;
LARYNGITIS

CONTENTS
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2.0 Objectives

3.0 Main Content
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4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

The most common upper airway illnesses are infastand inflammatory
disorders. The average person experiences thréeetapper respiratory
infections (URIs) each year. For some individudlRIls develop into

bronchitis or pneumonia, which involves more sesisymptoms and may
require antibiotics or other treatments.

2.0 OBJECTIVES

At the end of this unit you will be able to:

) Compare and contrast upper airway infections widgard to
etiology, signs and symptoms, clinical manifestadio nursing
management, and prevention.

) Apply the nursing process as a framework for deyialp a nursing
care plan for patients with upper airway infection.
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3.0 MAIN CONTENT
3.1 Rhinitis

Rhinitis is inflammation of the nasal mucous memiesa It also is referred
to as the common cold, or coryza. Rhinitis may beate chronic, or

allergic, depending on the cause. The most comraasecis the rhinovirus,
of which more than 100 strains exist. Colds arédigspread by inhalation

of droplets and direct contact with contaminateticlas (e.g., telephone
receivers, doorknobs). Allergic rhinitis is a hypemsitive reaction to
allergens, such as pollen, dust, animal dandefoad. Rhinitis is usually

not a serious condition; however, it may lead teypnonia and other more
serious ilinesses for debilitated, immuno-suppr@sseolder clients.

Symptoms associated with rhinitis include sneezing, nasahgestion,
rhinorrhea (clear nasal discharge), sore throatemnyaeyes, cough, low-
grade fever, headache, aching muscles, and maMigh. the common
cold, these symptoms continue for 5 to 14 days.uétaned elevated
temperature suggests a bacterial infection or titfeén the sinuses or ears.
Symptoms of allergic rhinitis will persist as loag the client is exposed to
the specific allergen.

Treatment

For most clients, treatment for rhinitis is minimblnless specific bacteria
are identified as the cause of the infection, aotiids are not used. Clients
may be advised to use antipyretics, such as acadaimen or non-steroidal
analgesics, for fever. Decongestants such as pspbddrine may be
recommended for severe nasal congestion. For sliemperiencing a
prolonged cough, anti tussives may be orderedn&glargles are useful for
a sore throat, as is saline spray for nasal colgesind prevention of
crusting. For allergic rhinitis, antihistamines aften used. An example of
a first-generation antihistamine is diphenhydram{B=nadryl). Newer
antihistamines include loratadine (Claritin), fesw&dine (Allegra), and
cetirizine (Zyrtec). Combination decongestants amthistamines may also
be helpful. An example of this IS
brompheniramine/pseudoephedrine(Dimetapp). Medioati that
desensitize or suppress immune responses, sudtoraslgn (Nasalcrom)
or intranasal glucocorticosteroids, such as flgtcee (Flonase) may also be
prescribed for allergic rhinitis.
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3.2 Sinusitis

Sinusitis is inflammation of the sinuses. The maryl sinus is affected
most often. Sinusitis can lead to serious compboat such as infection of
the middle ear or brain.

Pathophysiology and Etiology

The principal causes are the spread of an infedtan the nasal passages
to the sinuses and the blockage of normal sinusafa. Interference with
sinus drainage predisposes a client to sinusittswlse trapped secretions
readily become infected. Impaired sinus drainagg reault from allergies
(which cause edema of the nasal mucous membram&sd| polyps, or a
deviated septum. Measures that help reduce thdence or severity of
sinusitis include eating a well-balanced diet,iggtplenty of rest, engaging
in moderate exercise, avoiding allergens, and sgeknedical attention
promptly if a cold persists longer than 10 days)asal discharge is green
or dark yellow and foul smelling.

Sign and symptoms

Signs and symptoms depend on which sinus is irdeci&ey include
headache, fever, pain over the affected sinus. INesagestion and
discharge, pain and pressure around the eyes datea
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Diagnosis

A nasal smear or material obtained from irrigatadrthe sinus for culture
and sensitivity testing identifies the infectiousicraorganism and
appropriate antibiotic therapy. Transilluminationdaradiographs of the
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sinuses may show a change in the shape of or iflutde sinus cavity. A
thorough history, including an allergy history, aly confirms the
diagnosis.

Medical and Surgical Management

Acute sinusitis frequently responds to conservatreatment designed to
help overcome the infection. Saline irrigation lod tmaxillary sinus may be
done to remove accumulated exudate and promoteadyai Such irrigation
is accomplished by insertion of a catheter throtigh normal opening
under the middle concha. Antibiotic therapy is rseey for severe
infections. Vasoconstrictors, such as phenylephrinsee drops, may be
recommended for short-term use to relieve nasabestion and aid in
sinus drainage. Surgery is often indicated for olor@inusitis. Endoscopic
sinus surgery helps provide an opening in the iofeneatus to promote
drainage. More radical procedures, such as thew@didluc procedure and
external sphenoethmoidectomy, are done to remoseased tissue and
provide an opening into the inferior meatus of these for adequate
drainage.

Nursing Management

If the client is receiving medical treatment, therge informs him or her
that use of mouthwashes and humidification, as wsllincreased fluid
intake, may loosen secretions andincrease contiertor she instructs the
client to take nasal decongestants and antihisesnas ordered. If the
client has had sinus surgery, the nurse institstisdards for postoperative
care. He or she observes the client for repeatedi@ming, a finding that
suggests possible hemorrhage. One risk of sinugesuis damage to the
optic nerve. Thus, the nurse assesses postopevaiva@ acuity by asking
the client to identify the number of fingers dig@d. The nurse monitors
the client’s temperature at least every 4 hoursoHshe assesses for pain
over the involved sinuses, a finding that may iatBc postoperative
infection or impaired drainage. The nurse admingstanalgesics as
indicated and applies ice compresses to involvedssis to reduce pain and
edema.

The postsurgical client will have nasal packing andressing under the
nares (““moustache” dressing or “drip pad”). Bamgse nasal packing forces
the client to breathe through the mouth, the nerssourages oral hygiene
and gives ice chips or small sips of fluids freglyenSuch measures

alleviate the dryness caused by mouth breathing. Aurse changes the
drip pad as needed and reports excessive draiRagéoperative client and
family teaching includes telling the client notlitow the nose, lift heavy

objects, or do the Valsalva maneuver for 10 to dysgostoperatively. The
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nurse urges the client to remain in a warm enviemnand to avoid smoky
or poorly ventilated areas.

3.3 Pharyngitis

Pharyngitis, inflammation of the throat, is oftessaciated with rhinitis and
other URIs. Viruses and bacteria cause pharyngittee most serious
bacteria are the group A streptococci, which causendition commonly
referred to as strep throat. Strep throat can leadiangerous cardiac
complications (endocarditis and rheumatic fever)d amarmful renal

complications (glomerulonephritis). Pharyngitishigghly contagious and
spreads via inhalation of or direct contaminatioithwdroplets. The

incubation period for pharyngitis is 2 to 4 days.

http://www.google.com.ng/url?url=http://www.reddit. com/r/popping/c
omments/15rktr/my_friend_has_pharyngitis_xpost_rwtf&rct=j&q=&
esrc=s&sa=U&ei=G0q2VInOC6rd7QbDkYCQDg&ved=0CBcQ9QEw
AQ&usg=AFQjCNFELfPISIX2IcAfUVdwW --OuYVvV_Q

Signs and symptoms

The first symptom is a sore throat, sometimes seweith accompanying

dysphagia (difficulty swallowing), fever, chills,eadache, and malaise.
Some clients exhibit a white or exudate patch dkiertonsillar area and

swollen glands.

Diagnosis

A throat culture reveals the specific causativetdraa. Rapid identification
methods, such as the Biostar or the Strep A optizadunoassay (OIA), are
available to diagnose group Astreptococcal infexgtiorhese tests are done
in clinics and physician offices. Standard 24-hdbroat culture and
sensitivity tests identify other organisms.
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Treatment

Early antibiotic treatment is the best choice fdragyngitis to treat the
infection and help prevent potential complicatiorfBenicillin or its
derivatives are generally the antibiotics of choi€Hients sensitive to
penicillin receive erythromycin. The antibiotic regn is 7 to 14 days.

SELF-ASSESSMENT EXERCISE

1. Write short note on the following upper airwafections
a) Rhinitis,
b) Sinusitis,

C) Tonsillitis,
d) Peritonsillar
e) Abscess and Laryngitis.
2. Identify 3 nursing diagnoses of a patient witinsilitis and draw a
nursing care plan to solve the problems of thaepat

3.4 Tonsillitis and Adenoiditis

Tonsillitis is inflammation of the tonsils, and aaeditis is inflammation of
the adenoids. These conditions generally occurthege-the common
diagnosis is tonsillitis.

Although both disorders are more common in childtéey also may be
seen in adults.

Pathophysiology and Etiology

The tonsils and adenoids are lymphatic tissues @mmon sites of
infection. Primary infection may occur in the tdasand adenoids, or the
infection can be secondary to other URIs. Chroarsillar infection leads
to enlargement and partial upper airway obstructiGhronic adenoidal
infection can result in acute or chronic infectionthe middle ear (otitis
media). If the causative organism is group A streptcus, prompt
treatment is needed to prevent potential cardidcranal complications.

Signs and symptoms

Sore throat, difficulty or pain on swallowing, feyeand malaise are the
most common symptoms. Enlarged adenoids may prodnasal
obstruction, noisy breathing, snoring, and a nagallity to the voice.
Visual examination reveals enlarged and reddenaslilso White patches
may appear on the tonsils if group A streptococeithe cause. A throat
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culture and sensitivity test determines the cawsathicroorganism and
appropriate antibiotic therapy.

Medical and Surgical Management

Antibiotic therapy, analgesics such as acetaminophed saline gargles
may be used to treat the infection and associatscbmfort. Chronic
tonsillitis and adenoiditis may require tonsilletyy operative removal of
the tonsils, and adenoidectomy, operative removahe adenoids. The
criteria for performing these procedures are reggeapisodesof tonsillitis,
hypertrophy of the tonsils, enlarged obstructiveradds, repeated purulent
otitis media, hearing loss related to serous otitisdia associated with
enlarged tonsils andadenoids, and other condifjems, asthma, rheumatic
fever) exacerbated by tonsillitis. Tonsillectomydaadenoidectomy are
generally done as outpatient procedures.

3.5 Peritonsillar Abscess
A peritonsillar abscess is an abscess that devetofbge connective tissue

between the capsule of the tonsil and the constriatiscle of the pharynx.
It may follow a severe streptococcal or staphyloeabtonsillar infection.

https://encryptedtbn0.gstatic.com/images?q=tbn: ABIKBEhMApS50mx0
BHrhl_x_BIWgcTIsw92fc4UysZcJg47QLNcgbhxKPRNIhA

Signs and symptoms

Clients with a peritonsillar abscess experiencdicdity and pain with
swallowing, fever, malaise, ear pain, and diffigutilking.

Diagnosis

On visual examination, the affected side is red amallen, as is the
posterior pharynx. Drainage from the abscess itu@d to identify the
microorganism. Sensitivity studies determine therapriate antibiotic
therapy.

Treatment

Immediate treatment of a peritonsillar absces®@®mmended to prevent
the spread of the causative microorganism to tbedstream or adjacent
structures. Penicillin or another antibiotic is givimmediately after a
culture is obtained and before results of the caland sensitivity tests are
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known. Surgical incision and drainage of the absegs done if the abscess
partially blocks the oropharynx. A local anestheésisprayed or painted on
the surface of the abscess, and the contents aeuaed. Repeated
episodes may necessitate a tonsillectomy.

Nursing management

Nursing management of the client undergoing dranafi an abscess
includes placing the client in a semi-Fowler’s piosi to prevent aspiration.
An ice collar may be ordered to reduce swelling g@aih. The nurse
encourages the client to drink fluids. He or sheeobes the client for signs
of respiratory obstruction (e.g., dyspnea, redtless, cyanosis) or
excessive bleeding.

3.6 Laryngitis

Laryngitis is inflammation and swelling of the musomembrane that lines
the larynx. Edema of the vocal cords frequentlyoagganies laryngeal
inflammation. Laryngitismay follow a URI and resufrom spread of the
infection to the larynx. Other causes include esivesor improper use of
the voice, allergies, and smoking.

Signs and symptoms

Hoarseness, inability to speak above a whispegpbionia (complete loss
of voice) are the usual symptoms. Clients also dammf throat irritation
and a dry, nonproductive cough.

Dianosis

The diagnosis is based on the symptoms. If hoassguersists more than 2
weeks, the larynx is examined (laryngoscopy). Best hoarseness is a
sign of laryngeal cancer and thus merits prompgstigation.

Treatment

It involves voice rest and treatment or removaltleg cause. Antibiotic
therapy may be used if a bacterial infection isdhase. If smoking is the
cause, the nurse encourages smoking cessationefard the client to a
smoking-cessation program.

4.0 CONCLUSION

Antibiotic therapy is necessary for severe infatdiovasoconstrictors, such
as phenylephrine nose drops, may be recommendeshéut-term use to
relieve nasal congestion and aid in sinus draindgergery is often
indicated for chronic sinusitis. Endoscopic sinusgsry helps provide an
opening in the inferior meatus to promote drainagkore radical

procedures, such as the Caldwell-Luc procedure amdernal
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sphenoethmoidectomy, are done to remove diseas®detand provide an
opening into the inferior meatus of the nose farcpthte drainage.

5.0 SUMMARY

In this unit, you have learnt that:

. The most common upper airway illnesses are infesti@and
inflammatory disorders and they include; Rhiniti§inusitis,
Pharyngitis, Tonsillitis, Adenoiditis, PeritonsillaAbscess and
Laryngitis.

. The upper airway infections can be managed withlgases,
antibiotics and surgical intervention may also beeassary.

6.0 TUTOR-MARKED ASSIGNMENT

Work with preceptors and visit a nearby healthliigciidentify at least two
cases of upper airway infections. Discuss the naédend nursing
management of those patients. Send your repadnetdiscussion forum.
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1.0 INTRODUCTION

According to the National Heart, Lung, and Bloodtitute (NHLBI, 2008),
more than 12 million Americans have obstructiveeglapnea, with half of
those affected classified as overweight. Sleep a@ffects one out of 25
middle-aged men and one out of 50 middle aged woM&mmen are more
likely to have sleep apnea after menopause. Inrgkrees people age, they
are at higher risk for sleep apnea, with one out@®people over 65 years
of age diagnosed with sleep apnea. Other factaas ey predispose
people to sleep apnea are ethnicity (African Anzers; Hispanics, and
Pacific Islanders are more likely to develop slegmea), heredity, and
having smaller airways, allergies, or other coodii that contribute to
increased congestion (NHLBI, 2008). Cigarette sm®lae at increased
risk, as are clients with any condition that redupbaryngeal muscle tone:
neuromuscular disease, use of sedative or hyprmagdications, and
frequent and heavy intake of alcohol.
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2.0 OBJECTIVES

At the end of this unit you will be able to:

) discuss the pathophysiology of obstructive sleepeapand the
nursing management

. describe the nursing management of a patient vpitais

o identify the risk factors, incidence, and treatméot laryngeal
cancer

. discuss the nursing management of a patient wiyimd¢gectomy.

3.0 MAIN CONTENT

3.1 Obstruction during Sleep/Sleep Apnea Syndrome

Sleep apnea syndrome, characterized by frequemtf lepisodes of
respiratory standstill during sleep, is classifiaccording to respiratory
muscle effort:

. Central: air movement is absent secondary teraies of ventilatory
efforts; the brain malfunctions in its normal sigtwabreathe.
. Obstructive: air movement is absent secondarypkaryngeal

obstruction; chest and abdominal movements areeptethis is the
most common form of sleep apnea.

. Mixed: combination of central and obstructiveex) apnea in one
apneic episode.

Pathophysiology and Etiology

Obstructive sleep apnea results from a reduced edlanof the upper

airway, which may develop when the upper airwayapsles secondary to
the normally reduced muscle tone during sleep. répeated apneic spells
have serious effects on the cardiopulmonary systélients with sleep

apnea often have hypertension and are thereforgredter risk of

cerebrovascular accident and myocardial infarc{idi), as well as heart

arrhythmias and heart failure.

Signs and symptoms
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During sleep, clients with obstructive sleep aprse@mre loudly, with
cessation of breathing for at least 10 secondssdlepisodes may occur
many times within one hour, from as few as fivehioty times, and up to a
total of several hundred per night. Clients awakaddenly as the partial
pressure of oxygen (PaO2) level drops, usually wittoud snort. Other
symptoms include daytime fatigue, morning headachmbility to
concentrate when awake, sore throat, enuresis,eaeatile dysfunction.
Partners may report that the client behaves diitgreand is not the same
in personality and that the snoring progressivebyssns.

Diagnosis

Initial diagnosis is made according to the clieméported symptoms. To
determine the nature of the sleep apnea, clierdsrgo polysomnography,
which consists of tests that monitor the cliengspiratory and cardiac
status while he or she is asleep. Specificallyplggomnogram records a
client’s brain activity, eye movement, muscle moeain respiratory and
heart rates; the amount of air that moves in artdobthe lungs; and the
oxygen concentration in the blood.

Medical and Surgical Management

Treatment for sleep apnea focuses on improvinggtradity of nighttime
sleep and daytime wakefulness, as well as redutskg for cardiovascular
problems. Depending on the severity of sleep apaénts may change
their lifestyle, including:

. losing weight

. quitting smoking

. eliminating alcohol or other medications thapdss respirations
and contribute to an inability to maintain an opémvay

. using special pillows to keep clients in a sigiag position when
sleeping

. using allergy medications or saline nasal spoageduce congestion

and dryness

Another treatment is fitting the client for an oegdpliance that assists in
adjusting the lower jaw and tongue so that the ajrwemains open while
the client is sleeping. A dentist or orthodontist the client for a custom-
made oral appliance. Additional treatment incluttes use of noninvasive
positive pressure ventilation (NPPV), which is #ygplication of positive

pressure via full-face mask, nasal mask, or canmita supplemental

oxygen to enhance ventilation.

There are two commonly used types:
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i. Continuous positive airway pressure (CPAP)—provides constant
airway pressure during inspiration and expiration

ii. Bilevel positive airway pressure (BIPAP)—provides two levels of
pressure: inspiratory and expiratory airway pressures.

With this treatment, the client receives airwaysgrge either through his or
her own inspirations or by machine initiated ingpons.

If the cause of sleep apnea is obstructive, surgicecedures are done to
relieve  the  obstruction. The most common surgery is
uvulopalatopharyngoplasty, a surgical procedureetoove tissues in the
throat, including the uvula, palate, and pharyrx,relieve obstruction.
Tracheostomy is a successful treatment. Clients negsct this option,
however, because of the trauma, the seemingly beripature of the
procedure, and the alteration that it creates peagance. Tracheostomy
also may be technically difficult if the client isarkedly obese. If a client
chooses to have a tracheostomy, he or she maytgugng the day.

Medication sometimes is prescribed for centralskgenea, and clients take
such drugs at bedtime. The goal is to increaserdhpiratory drive and
improve upper airwaymuscle tone. An example of aioaion for this
purpose isprotriptyline (Vivactil, Triptil). Cliestalso may use lowflow
oxygen at night to relieve hypoxemia.

Nursing Management

Clients with sleep apnea usually are anxious andire reassurance and
adequate instruction about their condition. Thesauprovides thorough
explanations of the disease process, polysomnograpid treatments. He
or she refers clients to self-help groups or torappate counseling for
weight loss or alcohol and substance abuse is3uesnurse collaborates
with respiratory therapists to instruct the clienthe use of CPAP or other
NPPV and furnishes the client with information absleep apnea and its
potential complications if not treated.

3.2 Epistaxis

Pathophysiology and Etiology
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Epistaxis, or nosebleed, is a common occurrends. ibt usually serious
but can be frightening. Nosebleeds are the rugititeny capillaries in the
nasal mucous membrane.

They occur most commonly in the anterior septunferred to as

Kiesselbach’s plexus. Causes of nosebleed inchadena, rheumatic fever,
infection, hypertension, nasal tumors, and bloodcthsias. Epistaxis that
results from hypertension or blood dyscrasias kelyi to be severe and
difficult to control. Those who abuse cocaine magvén frequent

nosebleeds. Foreign bodies in the nose and devegpdim contribute to
epistaxis, along with forceful nose blowing andgjfrent or aggressive nose
picking.

- .i..-

) -y

https://encryptedtbn2.gstatic.com/images?q=tbn: ABIBSYFrTcc626T7r]
rKl_kiVIHavyJO80O0OhHcX1Ib103Z8yVIrANUWXSgtg

Diagnosis

Inspection of the nares, using a nasal speculuntigimil reveals the area of
bleeding. The examiner uses a tongue blade to dheckack of the throat
and a laryngeal mirror to view the area above atdra the uvula.

Medical and Surgical Management
The severity and location of the bleeding deterntimeetreatment. One or a
combination of the following therapies may be used:

. Direct continuous pressure to the nares for Saaninutes with the
client’s head tilted slightly forward.

. Application of ice packs to the nose

. Cauterization with silver nitrate, electrocayteor application of a
topical vasoconstrictor such as 1:1000 epinephrine

. Nasal packing with a cotton tampon

. Pressure with a balloon inflated catheter—ireskiposteriorly for a

minimum of 48 hours

Nursing Management
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The nurse monitors vital signs and assesses fos sifjcontinued bleeding.

He or she may initiate measures to control bleedsugh as applying

pressure and ice packs. Othertreatments requireysigian’s order. The

client experiencing epistaxis is usually anxioud aquires reassurance. If
underlying conditions are the cause, the nursegdhe client for medical

follow-up. He or she may also recommend humidifaatuse of a nasal

lubricant to keep the mucous membranes moist, aaiiance of vigorous

nose blowing and nose picking, or other nose trauma

3.3 Nasal Trauma

A nasal fracture usually results from direct traumtacauses swelling and
edema of the soft tissues, external and interreddihg, nasal deformity,
and nasal obstruction. In severe nasal fractuegbcospinal fluid, which
is colorless and clear, may drain from the naresaifage of cerebrospinal
fluid suggests a fracture in the cribriform plate.

Httpé://encrypted-
tbn3.gstatic.com/images?q=tbn:ANd9GcTYCFLciimOwXRZYz8dRn4
ydajaprkNtBLrLyaQ4cnBA16c7AF3KKpwqvE

Diagnosis

The diagnosis of a nasal fracture may be delayeduse of significant
swelling and bleeding. As soon as the swelling el@®es, the examiner
inspects the nose internally to rule out a fractoréhe nasal septum or
septal hematoma. Both conditions require treatrt@mmirevent destruction
of the septal cartilage. If drainage of clear flistbbserved, a Dextrostix is
used to determine the presence of glucose, whicldiagnostic for

cerebrospinal fluid. Radiography studies are dan@dcertain any other
facial fractures.

Medical and Surgical Management
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If the fracture is a lateral displacement, pressaypplied to the convex
portion of the nose reduces the fracture. Cold cesges control the
bleeding. If the fracture is more complex, surgsrgione after the swelling
subsides, usually after several days. The surgepplies a splint
postoperatively to maintain the alignment.

Nursing Management

Nursing management is similar to that for nasaltrolsion. The nurse
instructs the client to keep the head elevatedtarapply ice four times a
day for 20 minutes to reduce the swelling and p&ie. or she gives
analgesics as ordered to alleviate pain. Postapesgtthe nurse assesses
the client for airway obstruction, respiratory aiflty (i.e., tachypnea,
dyspnea), dysphagia, signs of infection, pupillagsponses, level of
consciousness, and periorbital edema. In additiom,nurse helps reduce
the client’'s anxiety by answering questions ancerarifj reassurance that
the bruising and swelling will subside and senssnaéll will return.

SELF ASSESSMENT EXERCISE

1. Discuss the pathophysiology of obstructive slegmea and the
nursing management.

2. Describe the nursing management of a patietht @yistaxis. .

3. Discuss the nursing management of a patieht lityngectomy

3.4 Deviated Septum

Pathophysiology and Etiology

A deviated septum is an irregularity in the septtimat results in nasal
obstruction. The deviation may be a deflection fitbier midline in the form
of lumps or sharp projections or a curvature in gfape of an “S.”

Marked deviation can result in complete obstructadnone nostril and
interference with sinus drainage. A deviated septusy be congenital, but
often it results from trauma

Medical and Surgical Management

A submucous surgical resection or septoplasty neagdressary to restore
normal breathing and to permit adequate sinus agairior the client with a

deviated septum. This procedure involves an incisiwough the mucous
membrane and removal of the portions of the seplaincause obstruction.
After this procedure, both sides of the nasal gaare packed with gauze,
which remains in place for 24 to 48 hours. A mociséadressing or drip

pad is applied to absorb any drainage. Rhinoplastyonstruction of the

nose, may also be done at the same time. This guoeesnhances the
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client's appearance cosmetically and corrects atwyctsiral nasal
deformities that interfere with air passage. Thegsan makes an incision
inside the nostril and restructures the nasal bame cartilage. As with
septoplasty, the nasal cavity is packed with gaane€, the nose is taped.
Application of a nasal splint maintains the shapeé structure of the nose
and reduces edema. The splint remains in placatfieast 1 week.

Nursing Management

Surgery for correction of nasal obstruction is ligudone on an outpatient
basis. The nurse provides thorough explanatiormigirout the procedures
to alleviate anxiety. It is particularly importatd emphasize that nasal
packing will be in place postoperatively, necessita mouth breathing.

The application of an ice pack will reduce pain anelling

3.5 Laryngeal Obstruction

Laryngeal obstruction is an extremely serious aftdnolife-threatening
condition. Some causes of upper airway obstrugtiolude edema from an
allergic reaction, severe head and neck injuryesewnflammation and
edema of the throat, and aspiration of foreign ésdi

Signs and Symptoms

Client will exhibit stridor, a high-pitched, harslound during respiration,
indicative of airway obstruction. The client alsashdysphagia, hoarseness,
cyanosis, and possible hemoptysis (expectoratidsiaafdy sputum). Total
obstruction prevents the passage of air from thpeugo the lower
respiratory airway; choking clients will clutch théhroats—the universal
distress sign for choking. Unless total obstrucimmelieved immediately,
death occurs from respiratory arrest. Partial olosvn results in difficulty
breathing.

Diagnostic Findings

Laryngoscopy may reveal internal swelling or forempdy.

Radiographs and oxygenation studies will be peréafnafter a patent
airway has been established.

Medical and Surgical Management

Maintenance of a patent airway is crucial. If tHeerd has aspirated a
foreign body, the Heimlich maneuver is performeddxe the object out
of the upper respiratory passagesAllergic reacticesulting in severe
inflammation and edema may be treated with epinephror a

corticosteroid and possibly intubation. Severe migsbn requires an
emergency tracheostomy (surgical opening intoréehea).
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Nursing management
Reassurance and support.

3.6 Laryngeal Cancer

With early detection, cancer of the larynx has gnestential for cure.
Preventive health measures focus on early consutaor persistent
hoarseness and other changes in voice quality.

http://www.google.com.ng/url?url=http://www.entusam/larynx_photo.ht
m&rct=j&g=&esrc=s&sa=U&ei=2--
2VIeiCIHW7gbz_YD4DQ&ved=0CBUQ9QEWAA&uUsg=AFQ]CNEPIjy
UZBwsOwhTs1luN6UeazsvAQ

Pathophysiology and Etiology

Laryngeal cancer is most common in people 50 tgedds of age. Men are
affected more frequently than are women. The catis&ryngeal cancer is
unknown. Carcinogens, such as tobacco, alcoholjrahgtrial pollutants,
are associated with laryngeal cancer. In additiohtonic laryngitis,
habitual overuse of the voice, and heredity maytrdmrte. Most laryngeal
malignancies are squamous cell carcinomas, tha malignancy arising
from the epithelial cells lining the larynx. Thenmtar may be located on the
glottis (true vocal cords), above the glottis (sgbottis or false vocal
cords), or below the glottis (subglottis).

Signs and Symptoms

Persistent hoarseness (longer than two weeks) usllysthe earliest
symptom. At first the hoarseness is slight, anént§ tend to ignore it.
Later, the client notes a sensation of swellingaolump in the throat,
followed by dysphagia and pain when talking. Theertl may also
complain of burning in the throat when swallowingf lor citrus liquids. If
the malignant tissue is not removed promptly, sym® of advancing
carcinoma, such as dyspnoea, weakness, weight éodarged cervical
lymph nodes, pain, and anemia develop. Halitosidbamt breath is also
characteristic of laryngeal cancer. Clients alsg no@mplain of earaches.

Diagnosis
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Visual examination of the larynx (laryngoscopy) amdpsy confirm the
diagnosis and identify the type of malignancy. lddion, computed
tomography (CT) scanning and chestradiography &ased uto detect
metastasis and to determine tumor size. The playsialso assesses the
mobility of the vocal cords. Limited mobility indaes that the tumor
growth is affecting the surrounding tissue, musate] airway.

Medical and Surgical Management

Treatment depends on factors such as the size d¢sfon, the client’s age,
and metastasis. Medical treatment may include chieerapy, which
appears to have only minimal effects, and radiati@mapy, either alone or
with surgery. Surgical treatment includes lasegsuy for early lesions or a
partial or total laryngectomy. In more advancedesasotal laryngectomy
may be the treatment of choice. If the disease éxasnded beyond the
larynx, a radical neck dissection (removal of §yraph nodes, muscles, and
adjacent tissues) is performed. Laser surgery n&y lze used to relieve
obstruction in more advanced cases.

A client with a total laryngectomy has a permandmicheal stoma
(opening) because the trachea is no longer corshéatéhe nasopharynx.
The larynx is severed from the trachea and remaesapletely. The only
respiratory organs in use are the trachea, broacki,lungs. Air enters and
leaves through the tracheostomy. The client nodomeels air entering the
nose. Because the anterior wall of the esophagumects with the
posterior wall of the larynx, it must be reconstedc Tube feeding
facilitates healing by preventing muscle activitpdairritation of the
esophagus. Loss of the ability to speak normallyaisdevastating
consequence of laryngeal surgery. Clients with &gmancy of the larynx
require emotional support before and after surgamyd help in
understanding and choosing an alternative methodspeech. Some
methods of alaryngeal speech used after a laryogsctinclude the
following:

. Esophageal speech: requires regurgitation ofllewed air and
formation of words with lips; voice quality will Hewer-pitched and
gruff-sounding, but more natural

. Artificial (electric) larynx: a throat vibratoheld against the neck
that projects sound into the mouth; words are formmath the
mouth.

. Tracheoesophageal puncture (TEP): a surgicalniogein the

posterior wall of the trachea, followed by the nie: of a
prosthesis such as a Blom-Singer device.
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Air from the lungs is diverted through the openinghe posterior tracheal
wall to the esophagus and out the mouth. The ctiemérs the stoma with
his or her finger and forces air through the esgpbathis causes the walls
of the throat to vibrate as the client speaksolingls more natural than an
artificial larynx. A speech pathologist works withe client to use an
artificial speech device, learn esophageal speesheak.

LARYNGECTOMY

It is a surgical removal of larynx.

Indication: Laryngeal tumour or cancer

Types

Partial laryngectomy: The affected vocal cord is removed and other
structures remain intact. It is for early stageyhgeal cancer and results
into hoarseness of voice. Trachea is intact tragmehis no problem with
swallowing.

Total laryngectomy: Both vocal cords removed along withthe hyoid bone,
epiglottis, cricoidscartilage, and two or threegsenofthe trachea; the
tongue, pharyngealwalls, and trachea remain intseglly a radical neck
dissection isdone on the affected side.ltis doneerwithe cancer
extendsbeyond the vocal cords.A permanent trach&alma that
preventsaspiration is left after the surgery. Thereo voice but ability to
swallow remains.

Preoperative Care

In addition to routine preoperative teaching, thatigmt undergoing
laryngectomy surgery must be prepared for the @dsability to breathe
through the mouth and nose and the loss of abibtyspeak. Initial
instruction in communication techniques should tpkece before surgery
to prevent the patient from feeling panicky aftergery when he or she is
unable to communicate any needs. A variety of tegles and devices are
available. Consult the speech therapist beforeesyrtp provide a picture
board, magic slate, or paper and pencil. The pasanstructed to point to
the picture that corresponds with the need or itevaut his or her concern.
A dietary consult is also important before surgérihe patient has been
undernourished.

Postoperative Care

Assessment of physical and psychosocial statusfachmutritional status,
and ability to swallow is important both before aafier surgery. After
surgery, assessment of airway patency and respirémction is vital.
Monitor lung sounds, oxygen saturation, and artebi@od gases. In
addition, be sure to assess the patient’s undelisiguof the disease process
and self-care needs after surgery. It is importaneévaluate the patient’s
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support systems and ability to cope with the phldratotal loss of voice
after surgery.

4.0 CONCLUSION

Clients with sleep apnea usually are anxious aqdire reassurance and
adequate instruction about their condition. Thesayrovides thorough
explanations of the disease process, polysomnograpla treatments. He
or she refers clients to self-help groups or tarayppate counseling for
weight loss or alcohol and substance abuse issues.

5.0 SUMMARY

In this unit, you have learnt that:

) Sleep apnea syndrome is characterized by fregbeet,episodes of
respiratory standstill during sleep.

. Epistaxis or nosebleeds are the rupture of tinylleaies in the nasal
mucous membrane.

) A nasal fracture usually results from direct trauma

. A deviated septum is an irregularity in the septilmat results in
nasal obstruction.

. Laryngeal obstruction is an extremely serious ariteno life-
threatening condition.

. Persistent hoarseness (longer than two weeksumlyghe earliest

symptom of Laryngeal cancer

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the pathophysiology of obstructive slegmea and the
nursing management.

2. Describe the nursing management of a patietht @yistaxis. .

3. Discuss the nursing management of a patieft lityngectomy
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1.0 INTRODUCTION

Disorders of the lower respiratory tract includeolgems of the lower
portion of the trachea, bronchi, bronchioles, ahea@i. These disorders
may be related to infection, noninfectious altenasi in function, neoplasm
(cancer), or trauma. Any pathological conditiontbé& lower respiratory
tract can seriously impair carbondioxide and oxygechange.

2.0 OBJECTIVES
At the end of this unit you will be able to:

. describe bronchiolectasis and its management
. define the cause, treatment, collaborative intergas, and clinical
outcomes in tuberculosis(TB).
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3.0 MAIN CONTENT
3.1 Acute Bronchitis

Bronchitis is an inflammation of the bronchial tree, which lut®s the

right and left bronchi, secondary bronchi, and blooles. When the
mucous membranes lining the bronchial tree becontated and inflamed,
excessive mucus is produced. The result is condjestevays. Acute

bronchitis is usually an isolated episode. It beesmhronic when it occurs
more than 3 months out of the year for 2 conseewtears.

Pathophysiology and Etiology

Inflammation of the mucous membranes that line rtf@or bronchi and

their branches characterizes acute bronchitishdfihflammatory process
involves the trachea, it is referred to as trachemthitis. Typically, acute

bronchitis begins as an upper respiratory infec(ldRl) the inflammatory

process then extends to the tracheobronchial Tie® secretory cells of the
mucosa produce increased mucopurulent sputum. Vafactions most

commonly give rise to acute bronchitis. Clientshwitral URIs are more

vulnerable to secondary bacterial infections, whilodn may lead to acute
bronchitis. Sputum cultures identify the causatraeterial organisms, the
most common of which are Haemophilusinfluenzae,eticoccus

pneumoniae, and Mycoplasma pneumoniae. Fungal tiofesc such as

Aspergillus may be identified as the cause of acwtanchitis. Chemical

irritation from noxious fumes, gases, and air conteants also may induce
acute bronchitis. A potential complication is brbrat asthma.

Signs and symptoms

Signs and symptoms initially include fever, chiltsalaise, headache, and a
dry, irritating, and nonproductive cough. Later,e tlitough produces
mucopurulent sputum, which may be blood-streakatidfairway mucosa
becomes irritated with severe tracheobronchitis aondghing. Clients
experience paroxysmal attacks of coughing and neport wheezing.
Laryngitis and sinusitis complicate the symptomsoid¥] inspiratory
crackles may be heard on chest auscultation. Auspsample is collected
for culture and sensitivity testing to rule out tem@l infection. A chest
film also may be done to detect additional pathg]@gich as pneumonia.

Medical Management

Acute bronchitis usually is self-limiting, lastirigr several days. Suggested
treatment is bed rest, antipyretics, expectoramstussives (drugs used to
prevent coughing), and increased fluids. Humid#fierssist in keeping

mucous membranes moist because dry air aggravaescdugh. If
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secondary bacterial invasion occurs, the previouaslg infection becomes
more serious, and usually is accompanied by agterdicough and thick,
purulent sputum. Secondary infections usually siédsis the bronchitis
subsides, but they may persist for several weekbenNa secondary
infection is evident, the physician orders a brepdetrum antibiotic when
sputum culture results are available.

Nursing Management

The nurse auscultates breath sounds and monitatssigns every 4 hours,
especially if the client has a fever. He or sheoenages the client to cough
and deep breathe every 2 hours while awake angpictorate rather than
swallow sputum. Humidification of surrounding alokens bronchial
secretions. The nurse changes the bedding andigém's clothes if they

become damp with perspiration and offers fluidgjdiently. The nurse, in
an effort to prevent the spread of infection, teacthe client to wash the
hands frequently, particularly when handling secret and soiled tissues;
cover the mouth when sneezing and coughing; dissaildd tissues in a
plastic bag; and avoid sharing eating utensils pacsonal articles with

others.

3.2 Pneumonia

Pneumonia is an inflammatory process affecting Hnenchioles and
alveoli. Although it usually is associated with atute infection,

pneumonia also can result from radiation therafendcal ingestion or
inhalation, or aspiration of foreign bodies or gastontents. Pneumonia,
when combined with influenza, ranks as the eigb#iding cause of

death in the United States (American Lung Asscamat?2007).

Pathophysiology and Etiology

Pneumonia is classified according to its etioldggcterial pneumonias are
referred to as typical pneumonias. Atypical pneusm®are those caused by
mycoplasmas, Legionella pneumophila (the causatisgent of
Legionnaire’s disease), chlamydiae, viruses, p®si and fungi.
Mycobacterium tuberculosis also may cause pneumafirases are the
most common etiology, with influenza type A virdsetusual causative
organism. Bacterial pneumonias are less common rbote serious.
Causative bacterial organisms include Streptococqueeumoniae,
Pneumocystis jiroveci, Staphylococcus aureus, HKédlbpneumoniae,
Pseudomonas aeruginosa, and Haemophilusinfluenzae.

Radiation pneumonia results from damage to the abdong mucosa
during radiation therapy for breast or lung cand@hemical pneumonia
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results from ingestion of kerosene or inhalationvofatile hydrocarbons
(kerosene, gasoline, or other chemicals), which megur in industrial
settings. Aspiration pneumonia occurs when a peisbales a foreign
body or gastric contents during vomiting or regtaigon. Hypoventilation
of lung tissue over a prolonged period can occugmwa client is bedridden
and breathing with only part of the lungs. Bronthisecretions
subsequently accumulate, which may lead to hygostaheumonia.
Pneumonia is also categorized according to its eoit@sy symptoms.
Bronchopneumonia means that the infection is patatiffuse, and
scattered throughout both lungs.

Lobar pneumonia means that the inflammation isioedfto one or more
lobes of the lung. Another classification of pnewmmorefers to where the
client acquired the inflammatory process. Therefaue general categories.
The first is community-acquired pneumonia (CAP),iclihmeans that the
client contracted the illness in a community settor within 48 hours of
admission to a healthcare facility. Hospital-acgdipneumonia (HAP), or
nosocomial pneumonia, occurs in a healthcare gettiare than 48 hours
after admission. Pneumonia in the immunocompromisest is a third
category; this type includes Pneumocystis jirovpaeumonia, fungal
pneumonia, and pneumonia related to tuberculosisthe fourth category
is aspiration pneumonia. Organisms that cause poeameach the alveoli
by inhalation of droplets, aspiration of organidnasn the upper airway, or,
less commonly, seeding from the bloodstream. Whegarassms reach the
alveoli, the inflammatory reaction is intense, prodlg an exudate that
impairs gas exchange. Capillaries surrounding kveo& become engorged
and cause the alveoli to collapse (atelectasisithéu impairing gas
exchange and interfering with ventilation. Whitedd cells (WBCs) move
into the area to destroy the pathogens, filling whierstitial spaces. If
untreated, consolidation occurs as the inflamma#iod exudate increase.
Hypoxemia results from the inability of the lungsdaxygenate blood from
the heart. Bronchitis, tracheitis (inflammationtbé trachea), and spots of
necrosis (death of tissue) in the lung may follémvatypical pneumonias,
the exudate infiltrates the interstitial spaceseathan the alveoli directly.
The pneumonia is more scattered, as describeddochopneumonia.

As the inflammatory process continues, it increglginnterferes with gas
exchange between the bloodstream and lungs. Irsteearbon dioxide
(CO2) in the blood stimulates the respiratory centausing more rapid
and shallow breathing. Without an interruption oy aype of pneumonia,
the client becomes increasingly ill. If the cirdoly system cannot
compensate for the burden of decreased gas exchidmegelient is at risk
for heart failure. Death from pneumonia is most o@m in older adults
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and those weakened by acute or chronic diseasedisorders (e.g.,
acquired immunodeficiency syndrome [AIDS], canced &ung disease) or
prolonged periods of inactivity.

Complications of pneumonia include congestive hdarture (CHF),
empyema (collection of pus in the pleural cavitygurisy (inflammation
of the pleura), septicemia (infective microorgarssim the blood),
atelectasis, hypotension, and shock. In additiepfisemia may lead to a
secondary focus of infection, such as endocarditiBammation of the
endocardium), pericarditis (inflammation of theipardium), and purulent
arthritis. Otitis media (infection of the middlergabronchitis, or sinusitis
also may complicate recovery, especially from agppneumonia.

Signs and Symptoms

Symptoms vary for the different types of pneumoiiiae onset of bacterial
pneumonia is sudden. The client experiences feshatls, a productive

cough, and discomfort in the chest wall musclemfomughing. There also
is general malaise. The sputum may be rust col@ezhthing causes pain;
thus, the client tries to breathe as shallowly assgble. Viral pneumonia
differs from bacterial pneumonia in that resultdlmiod cultures are sterile,
sputum may be more copious, chills are less comnamw, pulse and
respiratory rates are characteristically slow.

Diagnostic Findings

Auscultation of the chest reveals wheezing, cra;kdad decreased breath
sounds. The nail beds, lips, and oral mucosa magybeaotic. Sputum
culture and sensitivity studies can help to idgntthe infectious
microorganism and effective antibiotics for treatinen cases of bacterial
pneumonia. A chest film shows areas of infiltratesl consolidation. A
complete blood count discloses an elevated WBC tcdBliood cultures
also may be done to detect any microorganismsdrbtbod. A newer and
more efficient method to diagnose pneumonia isedadin electronic nose
or “e-nose.” The maker, Cyrano Sciences, Inc.|Iscéhis device the
Cyranose 320. Although not yet fully approved by th S. Food and Drug
Administration, this hand-held device senses araduates exhaled breath
for various types of pneumonia and sinusitis. Teglgcate a 70% to 90%
accuracy rate, which is similar to standard testirige e-nose also provides
diagnosis in approximately 40 minutes, whereasdst@htesting results are
usually not available for several hours (“Sniffingt,” 2004).

Medical Management
Medical management involves:
. prompt initiation of antibiotic therapy for bacta@rpneumonia
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. hydration to thin secretions

. supplemental oxygen to alleviate hypoxemia,

. bed rest

. chest physical therapy and postural drainage (iqabks that involve

manual pounding or clapping to loosen secretiomspamsitioning of
the client to drain and remove secretions from ifpeareas of the
lungs),

. bronchodilators, analgesics, antipyretics, and boexpectorants or
suppressants, depending on the nature of the 'sliemiigh.

If a client is hospitalized, treatment is more vigas, depending on the
potential or actual complications. Fluid and elelgtte replacement
sometimes is necessary secondary to fever, delyadraind inadequate
nutrition. If the client experiences severe respma difficulty and thick,
copious secretions, he or she may require intubaiong with mechanical
ventilation.

Nursing Management

The nurse auscultates lung sounds and monitorsclibet for signs of

respiratory difficulty. He or she checks oxygenatistatus with pulse
oximetry and monitors arterial blood gases (AB@gsessments of cough
and sputum production also are necessary. The plases the client in the
semi-Fowler's position to aid breathing and inceedlse amount of air
taken with each breath. Increased fluid intakemgartant to encourage
because it helps to loosen secretions and replaicks flost through fever
and increased respiratory rate. The nurse moniiwics intake and output,

skin turgor, vital signs, and serum electrolytese br she administers
antipyretics as indicated and ordered. Identifyidgents at risk for

pneumonia provides a means to practice preventiv&nyg care.

In addition, nurses encourage at-risk and eldeldignts to receive

vaccination against pneumococcal and influenzactidas. Because the
nursing care of clients with infectious lung diserslis similar regardless of
the etiology.

3.3 Tuberculosis

Tuberculosis (TB) is an infectious disease causedhb Mycobacterium
tuberculosisbacteria.

Pathophysiology
TB primarily affects the lungs, although other aesuch as the kidneys,
liver, brain, and bone, may be affected as wdlltuberculosiss an acid-
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fast bacillus (AFB), which means that when it igiséd in the laboratory
and then washed with an acid, the stain remainsstays fast.M.
tuberculosiscan live in dark places in dried sputum for monthg, a few
hours in direct sunlight kills it. It is spread mhalation of the tuberculosis
bacilli from respiratory droplets (droplet nuclef)an infected person. Once
the bacilli enter the lungs, they multiply and begp disseminate to the
lymph nodes and then to other parts of the bodye Phtient is then
infected but may or may not go on to develop chhi(active) disease.
During this time, the body develops immunity, whicéeps the infection
under control. The immune system surrounds thectaetelung area with
neutrophils and alveolar macrophages.

This process creates a lesion called a tubercleghvwgdeals off the bacteria
and prevents spread. The bacteria within the tldedee or become
dormant, and the patient is no longer infectioighé patient’'s immune
system becomes compromised, however, some of timeatd bacteria can
become active again, causing reinfection and aatisease. Only 5 to 10
percent of infected individuals in the United Ssatectually develop the
disease, and even then, it may not occur for maaysy

Signs and Symptoms

Active tuberculosis is characterized by a chrommdpctive cough, blood-
tinged sputum, and drenching night sweats. A loadgr fever may be
present. If effective treatment is not initiateddawnhill course occurs,
with pulmonary fibrosishemoptysis,and progressive weight loss.

Complications

Spread of the tuberculosis bacilli throughout tbdybcan result in pleurisy,
pericarditis, peritonitis, meningitis, bone andnjoinfection, genitourinary
or gastrointestinal infection,

or infection of many other organs.

Diagnostic Tests

Routine screening for tuberculosis infection isallsudone with a purified
protein derivative (PPD) skin test. The PPD isatgd intradermally; the
test is considered positive if a raised aremdiiration occurs within 48 to
72 hours. If there is a red area around the indurathis is not measured.
The size of induration that indicates a positivet tearies based on the
individual's history. A red area without induratias not considered a
positive result. A positive result indicates thgieason has been exposed; it
does not mean that active TB disease is presemnneSbealth care
institutions use a two-step process for baseliséng of employees and
residents. If an individual has a negative testphshe is retested in 1 to 3
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weeks. This is because someone who was exposedymarsg/ago may not
react to the first test. The first test acts agaminder” to the immune
system to react. The second test will then be ipesih the person with a
past TB infectior .

The reduction in immune system function from agoen decrease the
effectiveness of the tuberculosis antibodies inesmme who previously had
dormant disease. The tuberculosis bacilli can betneated, causing active
disease. If the physician orders “sputum cultureABB,” tuberculosis is

suspected. Ask whether isolation precautions shibelthken while waiting

for culture results.

Etiology

Crowded or poorly ventilated living conditions ptapeople at risk for
becoming infected with tuberculosis. Although tudgosis can infect any
age group, the elderly are especially at risk. Elaeay have contracted the
disease many years before, but it reactivates as atjing process
diminishes immune function. Patients with AIDS antdonic alcohol abuse
have a very high risk because of their compromisatiune function. In
the United States, tuberculosis is also prevalerdray the urban poor and
minority groups. Before 1985 the incidence of TBsveteadily decreasing.
Now it is again on the rise, in part because ofpttevalence of AIDS, the
development of antibiotic-resistant strains of tA& bacillus, and
ineffective treatment programs. TB kills 2 milliopeople each year
worldwide.

Prevention

Clean, well-ventilated living areas are essenbahe health of all people.
If a hospitalized patient is known or suspectedhdove tuberculosis, he or
she is placed in respiratory isolation to prevemtead to staff or other
patients. Special isolation rooms are ventilateth®outside. Staff should
wear special high-efficiency filtration masks wharthe patient’s room. A

regular surgical mask isiot effective against TB. Verify with the
institution’s infection control department that tmeasks provided are
effective for use with TB patients. If the patientust travel through the

hallway for tests or other activities, the patiamust wear a mask.

Additional protective barriers, such as gowns, giwr goggles, are used
when contact with sputum is likely.

Nursing Care

Perform thorough respiratory and psychosocial assests of the patient
with TB. The severity of the disease determinesiiifgact on the patient’s
lifestyle. It is also imperative to determine thatipnt’'s knowledge of the
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disease and treatment and his or her complianck dntig treatment.
Possible nursing diagnoses include impaired gahamge, ineffective
airway clearance, ineffective breathing patternxiety, imbalanced
nutrition, risk for infection of patient's contactsand possible
noncompliance with drug therapy or ineffective Hputic regimen
management.

Diagnoses should be chosen based on individuadrgadata. Anxiety may
be reduced by educating the patient in self-carasomes and by reassuring
the patient that the disease can be controlleddogfal compliance with
treatment. The patient who is emaciated becauieeadisease will benefit
from a dietitian consultation to provide specifiecommendations or
supplements. To prevent spread of infection torsthieach the patient to
use a tissue to cover the mouth and nose when caughsneezing.

Tissues should be flushed down the toilet or disdosf carefully in the

trash. Teach all family members the importance areful handwashing,
how to manage drug therapy, and when to reportefi@ets. Forewarn the
patient that rifampin turns the urine and bodydtured. A visiting nurse is
essential to evaluate the home environment andgsske patient’'s ability
to comply with therapy. If the patient is unabledomply with therapy,

measures must be instituted to ensure that meainsatire taken to protect
both the patient and the public.  Directly observeétrapy at a local

health clinic or by a home health nurse may be ssarg. The patient will

be followed periodically by the physician for sputiwcultures and drug
monitoring. Once sputum cultures are negative, gagent is no longer

contagious.

Antibiotics Used in Treatment of Tuberculosis
Isoniazid

Ethionamide

Rifampin

Kanamycin

Streptomycin

Para-aminosalicylic acid

Ethambutol

Cycloserine

Pyrazinamide

Medical Treatment

Treatment consists of specific antibiotic theraByst-line drugs have the
fewest adverse effects. However, these drugs caoxieto the liver and
nervous system, as well as having other side sff&#cond-line drugs are
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more toxic and are reserved for cases that doespond to firstline drug
therapy. Generally, two or three antibiotics areegi simultaneously to
allow lower doses of each individual drug and tduee the incidence of
serious side effects. Drugs must be taken for & tmonths or longer.
Because of the length of therapy and the incidenside effects, you must
anticipate that compliance may be a problem.

3.4 Lung Abscess

A lung abscess is a localized necrotic lesion & bhing parenchyma
containing purulent material that collapses andmfora cavity. It is

generally caused by aspiration of anaerobic bactd8y definition, the

chest x-ray will demonstrate a cavity of at leastni2 Patients who have
impaired cough reflexes and cannot close the glothr those with

swallowing difficulties, are at risk for aspiratinigpreign material and
developing a lung abscess. Other at risk patienside those with central
nervous system disorders (seizure, stroke), drugjcaan, alcoholism,

esophageal disease, or compromised immune fundhiose without teeth,
as well as patients receiving naso-gastric tubdifgs and those with an
altered state of consciousness from anesthesia.

Pathophysiology

Most lung abscesses are a complication of bactgmaumonia or are

caused by aspiration of oral anaerobes into thg.|dbscesses also may
occur secondary to mechanical or functional obstvaf the bronchi by a

tumor, foreign body, or bronchial stenosis, or freetrotizing pneumonias,
TB, pulmonary embolism, or chest trauma. Most absee are found in

areas of the lung that may be affected by aspmafide site of the lung

abscess is related to gravity and is determineth&yatient’s position. For
patients who are confined to bed, the posteriomeeg of an upper lobe
and the superior segment of the lower lobe arartbst common areas in
which lung abscess occurs. However, atypical ptafensmay occur,

depending on the position of the patient when #pgration occurred.

Initially, the cavity in the lung may or may notterd directly into a

bronchus. Eventually the abscess becomes surroundeticapsulated, by
a wall of fibrous tissue. The necrotic process megnd until it reaches the
lumen of a bronchus or the pleural spaceand eskadi communication
with the respiratory tract, the pleural cavity, lmoth. If the bronchus is
involved, the purulent contents are expectoratedimoously in the form of

sputum. If the pleura is involved, an empyema tesél communication or

connection between the bronchus and pleura is krasya bronchopleural
fistula. The organisms frequently associated withgl abscesses afe
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aureus, Klebsiellaand other gram-negative species. Anaerobic organism
however, may also be present. The organism vargeerdling on the
underlying predisposing factors.

Clinical Manifestations

The clinical manifestations of a lung abscess mayy virom a mild
productive cough to acute illness. Most patientveha fever and a
productive cough with moderate to copious amouhfsud smelling, often
bloody, sputum. Leukocytosis may be present. Rguwr dull chest pain,
dyspnea, weakness, anorexia, and weight loss aremon. Fever and
cough may develop insidiously and may have beeseptefor several
weeks before diagnosis.

Assessment and Diagnostic Findings

Physical examination of the chest may reveal dainen percussion and
decreased or absent breath-sounds with an intentytieural friction rub
(grating or rubbing sound) on auscultation. Cragkleay be present.
Confirmation of the diagnosis is made by chestys-sputum culture, and
in some cases fiberoptic bronchoscopy. The cheay xeveals an infiltrate
with an air—fluid level. A computed tomography (GSlBan of the chest may
be required to provide more detailed pictures dfedent cross-sectional
areas of the lung.

Prevention
The following measures will reduce the risk of luaigscess:

. Appropriate antibiotic therapy before any dengabcedures in
patients who must have teeth extracted while thems and teeth
are infected.

. Adequate dental and oral hygiene, because anadrabieria play a
role in the pathogenesis of lung abscess.
. Appropriate antimicrobial therapy for patients wtheumonia.

Medical Management

The findings of the history, physical examinatichest x-ray, and sputum
culture indicate the type of organism and the ineat required. Adequate
drainage of the lung abscess may be achieved thnoosfural drainage and
chest physiotherapy. The patient should be asséssat adequate cough.
A few patients need a percutaneous chest cathéeed for long-term

drainage of the abscess. Therapeutic use of breoopy to drain an

abscess is uncommon. A diet high in protein andrezd is necessary
because chronic infection is associated with abcditastate, necessitating
increased intake of calories and protein to fat#it healing. Surgical
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intervention is rare, but pulmonary resection (kbey) is performed
when there is massivieemoptysis(coughing up of blood) or little or no
response to medical management.

Nursing Management

The nurse administers antibiotics and intravendwesapies as prescribed
and monitors for adverse effects. Chest physioflyers initiated as
prescribed to facilitate drainage of the absceds Turse teaches the
patient to perform deep-breathing and coughingases to help expand
the lungs. To ensure proper nutritional intake, nbhese encourages a diet
high in protein and calories. The nurse also offensotional support
because the abscess may take a long time to resolve

SELF ASSESSMENT EXERCISE

1. Describe bronchiolectasis and its management.

2. Define the cause, treatment, collaborativeruatetions, and clinical
outcomes in tuberculosis (TB).

3. Identify 3 nursing diagnoses of a patient wiBulmonary

Tuberculosis and draw nursing care plan to soleenth

3.5 Empyema

An empyema is an accumulation of thick, purulentdflwithin the pleural
space, often with fibrin development and a locuatevalled-off) area
where infection is located.

Causes

Most empyemas occur as complications of bacteneumonia or lung

abscess. Other causes include penetrating chaghdarahematogenous
infection of the pleural space, nonbacterial infew, or iatrogenic causes
(after thoracic surgery or thoracentesis).

Pathophysiology

At first the pleural fluid is thin, with a low lewkyte count, but it
frequently progresses to a fibropurulent stage &ndlly, to a stage where
it encloses the lung within a thick exudative meama (loculated
empyema).

Clinical Manifestations

With an empyema, the patient is acutely ill and sigmis and symptoms
similar to those of an acute respiratory infectowrpneumonia (fever, night
sweats, pleural pain, cough, dyspnea, anorexigghwéoss). If the patient
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is immunocompromised, the symptoms may be vagtighel patient has
received antimicrobial therapy, the clinical mastégions may be less
obvious

Diagnostic Findings

Chest auscultation demonstrates decreased or direatlh sounds over the
affected area, and there is dullness on chest ggmuas well as decreased
fremitus. The diagnosis is established by a chastyxor chest CT scan.
Usually a diagnostic thoracentesis is performederofunder ultrasound
guidance.

Medical Management

The objectives of treatment are to drain the plecaaity and to achieve
full expansion of the lung. The fluid is draineddaayppropriate antibiotics,
in large doses, are prescribed based on the cemigaganism. Sterilization
of the empyema cavity requires 4 to 6 weeks obaotics. Drainage of the
pleural fluid depends on the stage of the diseaskig accomplished by
one of the following methods:

. Needle aspiration (thoracentesis) with a thin pemeous catheter,
if the volume is small and the fluid not too puntler thick
. Tube thoracostomy (chest drainage using a largaetier intercostal

tube attached to water-seal drainage) with fibgitiol agents
instilled through the chest tube in patients withculated or
complicated pleural effusions

. Open chest drainage via thoracotomy, including rgaé rib
resection, to remove the thickened pleura, pus, defais and to
remove the underlying diseased pulmonary tissue

With long-standing inflammation, an exudate cannfoover the lung,

trapping it and interfering with its normal expaosi This exudate must be
removed surgically (decortication). The drainageetus left in place until

the pus-filled space is obliterated completely. Thenplete obliteration of

the pleural space is monitored by serial chestys;rand the patient should
be informed that treatment may be long term. Petiaare frequently

discharged from the hospital with a chest tubelawgy with instructions to

monitor fluid drainage at home.

Nursing Management

Resolution of empyema is a prolonged process. Tingenhelps the patient
cope with the condition and instructs the patient lung-expanding

breathing exercises to restore normal respiratongctfon. The nurse also
provides care specific to the method of drainageéhefpleural fluid (eg,
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needle aspiration, closed chest drainage, or lecteon and drainage).
When a patient is discharged to home with a drarage or system in
place, the nurse instructs the patient and familycare of the drainage
system and drain site, measurement and observaitidrainage, signs and
symptoms of infection, and how and when to conthet health care
provider.

3.6 Emerging Respiratory Infection

Recent years have seen any of newly identifiediraspy infections as
well as the use of infectious microbes as weap$asere Pneumonia may
complicate a new strain of Influenza caused byHhBI1 virus (also called
Swine flu). Although rare, this complication occymsmarily in children,
young adults and pregnhant women and can quickty teacute respiratory
distress syndrome and respiratory failure. Whilenifeastation of H1N1
influenza usually are mild, immediately report syomps such as difficulty
breathing, cyanosis or a drop in €aturation.

3.7 Severe Acute Respiratory SyndroméARS)

It is a lower respiratory illness caused by a neigdntified virus called
SARS associated Coronavirus (SARS-CoV). This sgegadmarily by

close human contact. Most people with SARS devemgere pneumonia,
typically beginning with flu-like symptoms includinhigh-grade fever,
headache and muscle aches, cough and shortnessatii.bintensive and
supportive medical care is the primary treatment.

3.8 Inhalation Anthrax

It is caused by Bacillus anthracis identified gsotential biologic weapon.
Inhalation anthrax causes initial flu-like symptomish malaise, dry cough
and fever. Severe dyspnoea, stridor and cyanosislage abruptly along

with inflammation of lymph nodes in the mediastinamd thorax. Blood

cultures and CXR are used to diagnose inhalatitirax Fortunately, the
antibiotic Ciprofloxacin is effective for both prention and treatment of
inhalation anthrax. People with these emerging iraspy infections

require intensive and supportive nursing care. iitesing diagnoses and
intervention identified for pneumonia and respiratdailure may be

appropriate. Contact and airborne precautionsmapteimented in addition
to standard precautions for clients with SARS.
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40 CONCLUSION

) Disorders of the lower respiratory tract includeolgems of the
lower portion of the trachea, bronchi, bronchiolesid alveoli.
Examples are BronchitiPneumonia, Tuberculosisung abscess
andEmpyema.

5.0 SUMMARY

In this unit, you have learnt thatemerging respiratory infections
include severe acute respiratory syndrome (SARS) lahalation
Anthrax. You also learnt about medical and nursmapagement of
disorders of the lower respiratory tract aecherging respiratory
infections.

6.0 TUTOR-MARKED ASSIGNMENT

Pay a visit to any health facility in collaboratiomth your preceptor.
Identify the safety precautions guideline adoptedthat institution for
patients with confirmed pulmonary Tuberculosis. &&your observation
in the discussion forum.
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UNIT 6 CARING FOR PATIENT WITH OBSTRUCTIVE
AND  RESTRICTIVE  LUNG DISORDERS:
ASTHMA; CHRONIC OBSTRUCTIVE
PULMONARY DISEASE(COPD); CYSTIC
FIBROSIS; ATELECTASIS; BRONCHIECTASIS
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1.0 INTRODUCTION

Asthma is characterized by inflammation of the nsatdlining of the
bronchial tree and spasm of the bronchial smooth sciaes
(bronchospasn). This causes narrowed airways and air trapping.
Symptoms are intermittent and reversible, with quasiof normal airway
function. About 50 percent of asthmatics develapdisorder in childhood,
but contrary to popular belief, most children dot mutgrow asthma.
Instead, symptoms just diminish, often returnirtgran life.

2.0 OBJECTIVES
At the end of this unit you will be able to:

Describe the pathophysiology of asthma.

Discuss the medications used in asthma management.
Describe asthma self-management strategies.

Describe the pathophysiology of chronic obstructpgimonary
disease (COPD).

Describe nursing management of patients with COPD

. Describe the pathophysiology of cystic fibrosis.
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3.0 MAIN CONTENT

3.1 Asthma

Asthma is a chronic inflammatory disease of thvays that causes airway
hyperresponsiveness, mucosal edema, and mucus cpoodu This
inflammation ultimately leads to recurrent episodésasthma symptoms:
cough, chest tightness, wheezing, and dyspnea

Pathophysiology and Etiology

The tendency to develop asthma is inherited. S@muecss classify asthma
as either allergic or idiosyncratic (unexpected)eryic asthma is triggered
by allergens such as pollen, foods, medicationsman dander, air

pollution, molds, or dust mites. It is commonly se@al. Individuals who

developed asthma as children tend to have allasgflbma. Idiosyncratic
asthma is generally diagnosed in adults and igeclto environmental or
other non-allergic factors, such as environmentaants, smoking, and
respiratory or sinus infection. Emotional upset ardrcise can also trigger
symptoms in some persons with asthma. Asthma fretyjueomplicates

chronic bronchitis or emphysema.

A newer finding is asthma caused by gastroesophagdax disease
(GERD). It is believed that stomach acid may refhbo the esophagus and
then be aspirated, triggering asthma.

Prevention

Although asthma cannot be prevented, individuab@ges can be. It is
important that the patient identify triggers oflamé symptoms and avoid
them whenever possible. Compliance with prophytaatid maintenance
therapy is also important.

Signs and Symptoms

Asthma symptoms are intermittent and are oftenrmedeto as “attacks,”
which may last from minutes to days. The patienmgiains of chest
tightness, dyspnea, and difficulty moving air irdasut of the lungs. Once
initial symptoms are controlled, airways may remhypersensitive and
prone to asthma symptoms for many weeks. On exaimmaou will note
an increased respiratory rate as the patient atsemgp compensate for
narrowed airways. Inspiratory and expiratory wheg2s heard because of
turbulent airflow through swollen airways with thisecretions and may
sometimes be audible even without a stethoscopeisAirapped in the
lungs, and expiration is prolonged. A cough is canmand may produce
thick, clear sputum. Use of accessory muscles ¢athe is a sign that the
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attack is severe and warrants immediate attenBeraware that an absence
of audible wheezing may not signal improvement tather may be an
ominous sign that the patient is moving very litlie. If wheezing is not
heard, use of accessory muscles and peak expirfdoryate values must
be carefully evaluated. Once treatment begins teffeetive and the patient
IS moving more air, wheezing may become audible.

Complications

Status asthmaticus occurs if bronchospasm is not controlled and
symptoms are prolonged. As the patient increasesdbpiratory rate to
compensate for narrowed airways, a lot of carbomide is blown off and
respiratory alkalosis occurs. If the attack is nedolved and the patient
begins to tire, the patient will no longer be atdecompensate and PaCO2
will rise, resulting in respiratory acidosis. Thign lead to respiratory
failure and death if untreated.

Diagnostic Tests

Diagnosis is based on the patient's report of spmgt physical
examination, and pulmonary function studies. Peqgkratory flow rate is
reduced. Arterial blood gases may initially showr@ased PaCO2. Late in
the course of an attack, PaO2 decreases and PaiC@2ases. Allergy skin
testing and increased serum IgE and eosinophilldewvalicate allergic
involvement and may help determine treatment.

Medical Management

Symptomatic treatment is given at the time of thtack. Long-term care
involves measures to treat as well as to prevetihdu attacks. An effort
must be made to determine the cause. If the histagy diagnostic tests
indicate allergy as a causative factor, treatmeciudes avoidance of the
allergen, desensitization, or antihistamine therapyygen usually is not
necessary during an acute attack because mosttsclire actively
hyperventilating. Oxygen may be necessary if cysnosccurs.
Pharmacologic management is often classified asuesgherapy and
maintenance therapy. Rescue-therapy medicatioas &a@ute episodes of
asthma, whereas maintenance therapy is a dailymesgidesigned to
prevent and control symptoms.

Many medications are taken through metred dose lardhia(MDIs).

Humidification of inspired air is valuable becaudehydration of the
respiratory mucous membrane may lead to asthmiéicks. Use of steam
or cool vapor humidifiers also has proved effectiliguefaction of the
secretions promotes more effective clearing of divevays and a rapid
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return to normal. Air conditioners may filter offéing allergens as well as
control temperature and humidity.

Nursing Management

During asthma attacks, clients are extremely arsxidine nurse reassures
the client that someone will remain with him or klering the acute phase.
The nurse administers oxygen if indicated and plsclient in a sitting
position. Rest and adequate fluid intake are ingmartIncreased fluid
intake makes secretions less tenacious and reptlaedtuids lost through
perspiration. Thus, the nurse keeps fluids witlasyereach and encourages
the client to drink them. The nurse checks theai@nous (IV) site
frequently for signs of extravasation. This moniigr is especially
important during an acute attack because restlessran result in catheter
dislodgment. The nurse observes for adverse diagtsf especially when
the client is receiving epinephrine or other adrgiteagents, which may
cause palpitations, nervousness, trembling, padod insomnia. Clients
with asthma must demonstrate understanding ofalh@nfing:

. Asthma as a chronic inflammatory disease

. Role of inflammation and broncho constriction
. Action and purpose of medications

. How to avoid triggers for asthma attacks

. Use of metered-dose inhalers

. Use of peak-flow monitoring

. When and how to obtain medical assistance.

The nurse assesses the client’s level of undersiguaf these topics and
provides education as needed. The nurse determinether the client has
a peak flow meter and obtains one for the cliemeiéded. The peak flow
meter measures the peak expiratory flow rate (PE®RIch is the point of
highest flow during forced expiration. The nursstincts the client in using
the peak flow meter to monitor the degree of astbardrol. The client can
use the peak flow meter to assess the effectivenésmedication or
breathing status. The nurse tells the client t& saee if readings fall below
baseline and teaches the correct use of inhalexsortshe also helps the
client to identify

3.2 Chronic Obstructive Pulmonary Disease (COPD)

COPD is a disease state characterized by airflotdtion that is not fully
reversible. This newest definition of COPD, proddéy the Global
Initiative for Chronic Obstructive Lung Disease,oypdes a broad
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description that better explains this disorder #adsigns and symptoms.
While previous definitions have included emphysermad chronic
bronchitis under the umbrella classification of dPthis was often
confusing because most patients with COPD presghtoverlapping signs
and symptoms of these two distinct disease prose€¥@PD may include
diseases that cause airflow obstruction (e.g., §sgha, chronic
bronchitis) or a combination of these disordersheDtdiseases such as
cystic fibrosis, bronchiectasis, and asthma wervipusly classified as
types of chronic obstructive lung disease.

However, asthma is now considered a separate éisardl is classified as
an abnormal airway condition characterized prirgarly reversible
inflammation. COPD can co-exist with asthma. Bdtlthese diseases have
the same major symptoms; however, symptoms ara@@nmore variable
in asthma than in COPD. It is the fifth leading awf death in the United
States for all ages and both genders; fifth for raed fourth for women.
Approximately 16 million people in the United Stateave some form of
COPD,; it is responsible for over 13.4 million o#iwisits per year and is
the third most frequent justification for home caexvices (NCHS, 2000;
National Heart, Lung and Blood Institute [NHLBI]998). People with
COPD commonly become symptomatic during the miaddlelt years, and
the incidence of COPD increases with age.

Pathophysiology

In COPD, the airflow limitation is both progressiaad associated with an
abnormal inflammatory response of the lungs to masiparticles or gases.
The inflammatory response occurs throughout thevasis, parenchyma,
and pulmonary vasculature. Because of the chrarflannmation and the
body’s attempts to repair it, narrowing occurs e tsmall peripheral
airways. Over time, this injury-and-repair procesauses scar tissue
formation and narrowing of the airway lumen. Aidloobstruction may
also be due to parenchymal destruction as seenamiffhysema, a disease
of the alveoli or gas exchange units.

In addition to inflammation, processes relatingnbbalances of proteinases
and antiproteinases in the lung may be responéislairflow limitation.
When activated by chronic inflammation, proteinased other substances
may be released, damaging the parenchyma of tlge Time parenchymal
changes may also be consequences of inflammationfoemental, or
genetic factors (e.g., alphal antitrypsin deficign&arly in the course of
COPD, the inflammatory response causes pulmonasguaure changes
that are characterized by thickening of the vessdl. These changes may
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occur as a result of exposure to cigarette smokeserof tobacco products
or as a result of the release of inflammatory ntedsa(NIH, 2001).

3.3 Cystic Fibrosis

Cystic fibrosis (CF) is an inherited multisystersalider that affects infants,
children, and young adults. It obstructs the lurigading to major lung
infections, as well as obstructing the pancreaghdmpast, children with CF
did not survive much beyond adolescence. Althoughr&nains a serious
childhood disease, new treatments and therapieerailing clients with
CF to live longer and are improving their lives terms of quality and
productivity.

Pathophysiology and Etiology

CF results from a defective autosomal recessives.génperson with CF
inherits a defective copy of the CF gene from haabents. A person who is
a carrier has one normal copy of the gene and efective copy. When
two carriers give birth to a child, the child ha&%6 chance of having CF,
a 50% chance of being a carrier, and a 25% chahnetdeing a carrier.
The genetic mutation causes dysfunction of the mxeglands, involving
the mucus-secreting and eccrine sweat glands. fregsulmajor
abnormalities include the following:

. Faulty transport of sodium and chloride in cédilténg organs, such
as the lungs and pancreas, to their outer surfaces.

. Production of abnormally thick, sticky mucus many organs,
especially the lungs and pancreas.

. Altered electrolyte balance in the sweat glands.

The genetic defect causes inadequate synthesis mbtein (CF gene

product) referred to as the CF trans-membrane atadce regulator

(CFTR). CFTR molecules are located in the cell;ginthe ducts of the

exocrine glands, particularly the lungs, pancredsstine, and sweat ducts.
Clients with CF cannot synthesize adequate CFTRregulate the

combination of water and electrolytes with exocrgeeretions and mucus.
Subsequently, thick, viscous secretions and prqikigs eventually block

the ducts of the exocrine glands. Eventually, dowy become fibrotic and
convert into cysts.

Signs and Symptoms

Clients usually exhibit signs and symptoms in icfaor early childhood.
Some individuals, however, do not have signs of dismase until late
childhood or adolescence. Clinical manifestatiornf$ed related to the
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degree of organ involvement and the progressiothefdisease. The three
major reasons to suspect CF in children are raspyraymptoms, failure to
thrive, and foul-smelling, bulky, greasy stools. fewborns, the first
clinical sign may be a meconium ileus (impacted onéem in the
intestines). Another sign may be salty-tasting .skaspiratory symptoms
become very common and include frequent respiratdections, ranging
from URIs with increased cough and purulent sputarthe production of
thick, tenacious mucus. Finger clubbing is comntéamoptysis also may
occur as blood vessels are damaged in the lungsndary to frequent
coughing and constant efforts to clear mucus. @mldalso experience
malabsorption of fats and fat soluble vitamins, oselary to impaired
pancreatic function. They have difficulty gainingeight. Risk for bowel
obstruction, cholecystitis, and cirrhosis is insezh

Diagnostic Findings

The standard and most reliable diagnostic test €@F is the
pilocarpineiontophoresis sweat test. Up to 20 yedirage, levels higher
than 60 mEqg/L are diagnostic, and those betweeartD60 mEq/L are
highly suggestive for CF. Chest radiography demats$ widespread
consolidation, fibrotic changes, and over-aeratetys. Some clients also
have areas of collapse. Pulmonary function testsstagn determining
current function as well as progression of the akse Radiographic studies
of the GI system show fibrous abnormalities. In 80Pthose with CF, tests
for pancreatic enzymes in duodenal contents faishow evidence of
trypsin (Bullock &Henze, 2000). Feces show stedtear(fat in stools).

Medical and Surgical Management

Treatment depends on the stage of the diseasehandxtent of organ
involvement; it aims at relieving the symptoms. [itegtory treatment
includes promoting the removal of the thick sputtinnough postural
drainage, chest physical therapy with vigorous g&sion and vibration,
breathing exercises, hydration to help thin seansti bronchodilator
medications, nebulized mist treatments with salioe mucolytic
medications, and prompt treatment of lung infeciaith antibiotics.

Inhaled antibiotics, such as tobramycin, are beisgd successfully and
have the benefit of decreasing systemic absorptior. some clients,
ibuprofen, an anti-inflammatory, has been instrutakim slowing the rate
at which lung function decreases; other clients bemefiting from

azithromycin, an antibiotic that preserves and owps lung function

(Cystic Fibrosis Foundation, 2007).
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When the digestive system is involved, clients tgleacreatic enzyme
replacements (such as Pancreas) with all mealsmaacks to aid with the
absorption of protein, fat, and fat-soluble vitaminClients also take
multivitamins and fat-soluble vitamin supplementsd afollow a high-
protein, high-calorie diet. A liberal sodium intake recommended to
replace sodium lost through sweat. Clients with-stadje lung disease
sometimes receive a lung transplant. In some cafiegfs may receive a
liver transplant as well. If successful, the trdasfs greatly extend the
client’s life.

Other new treatments are in various stages of im@itgeation and
investigation. These include mucous-thinning drubgat reduce lung
infections, NSAIDs, inhaled antibiotics, drugs tomailate cells to secrete
chloride and thin mucus, and gene therapy. Thenpiatefor clients with
CF to live longer increases every year.

Nursing Management

Nursing care of clients with CF focuses on preventtomplications and
promoting as normal a lifestyle as possible. limportant that the client
prevent respiratory infections by avoiding peoplghwecolds or flu like
symptoms, particularly in the fall and winter mosittstrict adherence to a
vigorous pulmonary toilet (cleansing) is essental the client with CF
who has significant respiratory involvement. Comgas include chest
physical therapy (including postural drainage, psstwn, and vibration)
two to four times daily, deep breathing and coughemercises, nebulized
treatments, and medications.

New methods, such as high-frequency chest wallllason with an
inflatable vest, may better clear secretions frtwn lungs. Attached to an
air-pulse generator, the vest rapidly inflates daflates to gently compress
and release the chest wall, creating cough-likeg®iand increasing airflow
in the lungs. In a 10- to 30-minute session, thkoar moves mucus toward
larger airways, where the client can clear themcbyghing, huffing, or
suctioning (Rueling and Adams, 2003). Clients alsed to recognize early
signs and symptoms of infection, which include Igrade temperature,
increased mucus production, increased cough, amagehin color of
secretions (white to yellow to greenish). Clientgsinbegin antibiotics as
soon as infection occurs to prevent the infectioomf getting worse.
Preventing or minimizing infection prevents or stoling damage.

Some clients are on prophylactic antibiotic therajoy decrease the
occurrence of infections. This form of treatmenbh@ common because of
the threat of developing antibiotic-resistant ini@es, which can be deadly
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for clients with CF. Clients may be taught to adister IV antibiotics at
home. For the client with CF who has significanti@folvement, the nurse
must review the client’s diet. Collaboration witletitians can ensure that
the client has a diet high in calories, with appiie amounts of
carbohydrates, fats, and proteins. It is essefarathe client to take his or
her pancreatic enzymes (Cotazym, Creon, or Pareeabich aid in the
digestion of carbohydrates, fats, and proteins. filmse reminds the client
to take the pancreatic enzymes before or duringhedlls and snacks.

The nurse provides support for clients’ effortself-care. He or she refers
the client as requested to other healthcare priofeas, such as dietitians
and respiratory and physical therapists, as neébislnurse provides oral
hygiene after treatment.

3.4 Atelectasis

Atelectasis is the collapse of alveoli. It most eoomly occurs in

postsurgical patients who do not cough and deeptlee effectively,

although it can be caused by anything that caugesventilation. Areas of
the lungs that are not well aerated become pluggild mucus, which

prevents inflation of alveoli. As a result, alveobllapse. Compression of
lung tissue from effusion or a tumor can also caiskectasis.

Pathophysiology

Clients with COPD are at greater risk for develgpiatelectasis, the
collapse of alveoli. Atelectasis may involve a dnpalrtion of the lung or
an entire lobe. When alveoli collapse, they cameotorm their function of
gas exchange. Atelectasis occurs secondary to asispir of food or
vomitus, a mucous plug, fluid or air in the thoacavity, compression on
tissue by tumors, an enlarged heart, an aneurysenlarged lymph nodes
in the chest. Clients may experience atelectasenvam prolonged bed rest,
when unable to breathe deeply or cough and raetsens, or both.

Signs and symptoms

The amount of involved lung tissue determines ttierg of the symptoms.

Small areas of atelectasis may cause few symptotith larger areas,

cyanosis, fever, pain, dyspnea, increased pulseresmratory rates, and
increased pulmonary secretions may be seen. Althauackling may be

auscultated over the affected areas, usually breatimds are absent. A
chest radiograph reveals dense shadows, indicaitegpsed lung tissue.

Sometimes the radiograph results are inconclus&BG and pulse
oximetry results may be abnormal.
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Medical Management

Treatment includes improving ventilation, suctiapirand deep breathing
and coughing to raise secretions. Bronchodilatacs raumidification assist
in loosening and removing secretions. Oxygen isiadiered for dyspnea.
Removal of the cause of atelectasis helps to ciotineccondition.

Nursing Management

Nursing care focuses on preventing atelectasigogay when the client is
at risk because of failure to aerate the lungs gntgp Postoperative deep
breathing and coughing can prevent atelectasiateliectasis occurs, the
nurse encourages the client to take deep breatthscamgh at frequent
intervals and instructs the client in the use ofrmentive spirometer.

3.5 Bronchiectasis

Bronchiectasis is a dilation of the bronchial aiyaalhe dilated areas form
sacs that can remain localized or spread througth@tungs. Secretions
pool in these sacs and frequently become infe&ezhchiectasis is found
in clients with COPD and is characterized by chromfection and
irreversible dilatation of the bronchi and brond¢éso

Causes

Bronchiectasis usually occurs secondary to anodmonic respiratory

disorder, such as cystic fibrosis, asthma, tubesisy bronchitis, or
exposure to a toxin. Infection and inflammatiortlod airways weakens the
bronchial walls and reduces ciliary function. Aigvabstruction from

excessive secretions, then predisposes the pattendevelopment of
Bronchiectasis.

Pathophysiology

Causes include bronchial obstruction by tumor oeifjn body, congenital
abnormalities, exposure to toxic gases, and chrpaimonary infections.

When clearance of the airway is impeded, an indactian develop in the
walls of the bronchus or bronchioles. The structafethe wall tissue

subsequently changes, resulting in formation otwac dilatations, which

collect purulent material. Airway clearance is hait impaired, and the
purulent material remains, causing more dilatatstnjctural damage and
more infection.

Signs and symptoms
Clients with bronchiectasis experience a chroniegtowith expectoration
of copious amounts of purulent sputum and possit#enoptysis. The
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coughing worsens when the client changes posifibe.amount of sputum
produced during one paroxysm varies with the stégine disease, but it
can be several ounces. When the sputum is colleittsdttles into three
distinct layers: the top layer is frothy and cloutlye middle layer is clear
saliva, and the bottom layer is heavy, thick, andufent. Clients also

experience fatigue, weight loss, anorexia, and wgap Chest radiography
and bronchoscopy demonstrate the increased sizéheofbronchioles,

possible areas of atelectasis, and changes inuln@pary tissue. Sputum
culture and sensitivity tests identify the causatimicroorganism and
effective antibiotics to control the infection. Rulnary function studies
also may be done.

Medical Management

Treatment of bronchiectasis includes drainage afilpat material from the
bronchi; antibiotics, bronchodilators, and mucdagtto improve breathing
and help raise secretions; humidification to loosearetions; and surgical
removal if bronchiectasis is confined to a smadiaar

Nursing Management

Nursing management focuses on instructing the tclrepostural drainage

techniques, which help the client, mobilize andextprate secretions. The
positions for the client to assume depend on tteecsilobe to be drained.
The client remains in each position for 10 to 15ubes. Chest percussion
and vibration may be performed during this time. a¥hcomplete, the

client coughs and expectorates the secretions. ptosedure may be

repeated. The nurse provides oral hygiene aftatrirent.

4.0 CONCLUSION

Asthma is a chronic inflammatory disease of thvays that causes airway
hyper-responsiveness, mucosal edema, and mucuscicrd

COPD is a disease state characterized by airflodtion that is not fully
reversible and COPD can co-exist with asthma.

50 SUMMARY
In this unit, you have learnt that:

i.  Cystic fibrosis (CF) is an inherited multisystensalider that
affects infants, children, and young adults.

ii.  Nursing care of clients with CF focuses on prevemnti
complications and promoting as normal a lifestydgassible.
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iii. Atelectasis is the collapse of alveoli. It most coomly
occurs in postsurgical patients who do not cougth deep
breathe effectively.

iv.  Bronchiectasisis a dilation of the bronchial airsay

6.0 TUTOR-MARKED ASSIGNMENT

Describe the pathophysiology of asthma.

Discuss the medications used in asthma manageme

Describe asthma self-management strategies.

Describe the pathophysiology of chronic obstuwectpulmonary
disease (COPD).

Describe nursing management of patients witltBO

Describe the pathophysiology of cystic fibrosis
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1.0 INTRODUCTION

Laws require work areas to be safe in terms of dostrol, ventilation,

protective masks, hoods, industrial respiratorsd arther protection.
Workers are encouraged to practice healthy behgvswch as quitting
smoking. Dyspnea and cough are the most common teymsp of

occupational lung diseases. Those exposed to acsl rday expectorate
black-streaked sputum.

2.0 OBJECTIVES

At the end of this unit you will be able to:

. describe preventive measures appropriate for cddngyo and
eliminating the problem of occupational lung diseas

) describe the pathophysiology, medical and nursiagagements of
sarcoidosis.

3.0 MAIN CONTENT

3.1 Occupational Lung Diseases: Pneumoconioses

Exposure to organic and inorganic dusts and noxgases over a long
period can cause chronic lung disorders. Pneumosisniefers to a fibrous
inflammation or chronic induration of the lungseaifprolonged exposure to
dust or gases. It specifically refers to diseasesed by the inhalation of
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silica (silicosis), coal dust (black-lung diseaseners’ disease), or asbestos
(asbestosis). The resulting effect is referreddaestrictive lung disease,
which means that the lungs have decreased voluchénability to expand
completely. Although these conditions are not nraligt, they may increase
the client’s risk for development of malignancies.

The primary focus is prevention, with frequent exaation of those who
work in areas of highly concentrated dust or gases.

Diagnosis

The diagnosis is based on the history of exposuréust or gases in the
workplace. A chest radiograph may reveal fibroti@mges in the lungs.
The results of pulmonary function studies usuatly @normal.

Treatment

Treatment typically is conservative because theatis is widespread rather
than localized. Surgery seldom is of value. Infat$, when they occur, are
treated with antibiotics. Other treatment modaditieclude oxygen therapy
if severe dyspnea is present, improved nutritiord adequate rest. Many
people with advanced disease are permanently dsabl

Nursing management

Nursing management of clients with occupationagldiseases is basically
the same as for clients with emphysema. Many dieedquire a great deal
of emotional support because these diseases mat iaspermanent
disability at a relatively young age.

3.2 Sarcoidosis

Sarcoidosis is a multisystem, granulomatous dise&smknown etiology.
It may involve almost any organ or tissue but ne@shmonly involves the
lungs, lymph nodes, liver, spleen, central nerveystem, skin, eyes,
fingers, and parotid glands. The disease is notgespecific, but some
manifestations are more common in women.

Pathophysiology

Sarcoidosis is thought to be a hypersensitivitypoase to one or more
agents (bacteria, fungi, virus, chemicals) in peopith an inherited or
acquired predisposition to the disorder. The hygrssivity response
results in granuloma formation due to the reledseytokines and other
substances that promote replication of fibroblaststhe lung, granuloma
infiltration and fibrosis may occur, resulting ilow lung compliance,
impaired diffusing capacity and reduced lung volame
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Signs and symptoms

A hallmark of this disease is its insidious onset dack of prominent
clinical signs or symptoms. The clinical picturepdads on the systems
involved. With pulmonary involvement, signs and ggams may include
dyspnea, cough, hemoptysis, and congestion.

Generalized symptoms include anorexia, fatigue, wedjht loss. Other
signs include uveitis, joint pain, fever, and ghlamatous lesions of the
skin, liver, spleen, kidney, and central nervoustay. The granulomas
may disappear or gradually convert to fibrous esswith multisystem
involvement, the patient has fatigue, fever, aniareweight loss, and joint
pain.

Assessment and Diagnostic Findings

Chest x-rays and CT scans are used to assess puijmatenopathy. The
chest x-ray may show hilaradenopathy and disserdnaniliary and

nodular lesions in the lungs. A mediastinoscoptramsbronchialbiopsy (in
which a tissue specimen is obtained through thedtnal wall) may be
used to confirm the diagnosis. In rare cases, andpng biopsy is
performed. Pulmonary function test results are afab if there is

restriction of lung function (reduction in totalig capacity). Arterial blood
gas measurements may be normal or may show redwoggen levels

(hypoxemia) and increased carbon dioxide levelpdéhgapnia).

Medical Management

Many patients undergo remission without specifgatment. Corticosteroid
therapy may benefit some patients because of tftardlammatory effect,
which relieves symptoms and improves organ functibns useful for
patients with ocular and myocardial involvement,insknvolvement,
extensive pulmonary disease that compromises pungdanction, hepatic
involvement, and hypercalcemia. Other cytotoxic anchunosuppressive
agents have been used, but without the benefibwoiralled clinical trials.
There is no single test that monitors the progoessr recurrence of
sarcoidosis. Multiple tests are used to monitoritkelved systems.

4.0 CONCLUSION
Occupational lung diseases or pneumoconiosis refersa fibrous

inflammation or chronic induration of the lungseaifprolonged exposure to
dust or gases.
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5.0 SUMMARY

In this unit, you have learnt that:

. Dyspnea and cough are the most common symptomscapational
lung diseases.

) Sarcoidosis is a multisystem, granulomatous disedsenknown
etiology.

e Pneumoconiosis includes silicosis and asbestosis.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe preventive measures appropriate fantralling and
eliminating the problem of occupational lung diseas

2. Describe the pathophysiology, medical and ngrsnanagements of
Sarcoidosis.
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1.0 INTRODUCTION
Pulmonary embolism involves the obstruction of afethe pulmonary

arteries or its branches. The blockage is the re$w thrombus that forms
in the venous system or right side of the heart.

2.0 OBJECTIVES
At the end of this unit you will be able to:

. Describe risk factors for and measures appropif@teprevention
and management of pulmonary embolism.

) Describe the pathophysiology, medical and nursirgnaged of
corpomonale.

3.0 MAIN CONTENT
3.1 Pulmonary Embolism
Pulmonary embolism involves the obstruction of afethe pulmonary

arteries or its branches. The blockage is the re$w thrombus that forms
in the venous system or right side of the heart.
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Pathophysiology and Etiology

An embolus is any foreign substance, such as alldtmi, air, or particle of
fat that travels in the venous blood flow to theds. The clot moves to and
occludes one of the pulmonary arteries, causingratibn (necrosis or
death) of lung tissue distal to the clot. Scawgskter replaces the infarcted
area. Clots usually form in the deep veins of tveelr extremities or pelvis
and become the source for pulmonary emboli. Emddeb may arise from
the endocardium of the right ventricle when thdesof the heart is the site
of a myocardial infarction (MI) or endocarditis. fat embolus usually
occurs after a fracture of a long bone, especi#ily femur. Other
conditions that cause pulmonary emboli include mesairgery, prolonged
bed rest, trauma, the postpartum state, and delilt diseases. Three
conditions, referred to as Virchow’s triad, predisp a person to clot
formation: venostasis, disruption of the vessel injn and
hypercoagulability. (Bullock &Henze, 2000).

Assessment Findings

When a small area of the lung is involved, signd symptoms usually are
less severe and include pain, tachycardia, andné@ysprl he client also may
have fever, cough, and blood-streaked sputum. Langas of involvement
produce more signs and symptoms that are pronourstexth as severe
dyspnea, severe pain, cyanosis, tachycardia, sest#es, and shock.
Sudden death may follow a massive pulmonary infamrctvhen a large
embolism occludes a main section of the pulmongsra Serum enzymes
typically are markedly elevated. A chest radiograpdty show an area of
atelectasis. An ECG rules out a cardiac disordeth sas MI, which
produces some of the same symptoms. In addititmgscan, CT scan, or
pulmonary angiography may be performed to deteet itivolved lung
tissue. Ultrasonography and impedance plethysmbgrape other imaging
studies that help to confirm the presence of loexiremity deep vein
thrombosis

Medical and Surgical Management

Treatment of a pulmonary embolism depends on the sf the area
involved and the client's symptoms. IV heparin ni@ administered to
prevent extension of the thrombus and the developnoé additional
thrombi in veins from which the embolus arose. INjection of a
thrombolytic drug (one that dissolves a thrombusghsas urokinase,
streptokinase, or tissue plasminogen activator amsay be used.
Anticoagulants commonly are given after thrombalytherapy. Other
measures used to treat symptoms of pulmonary enmmilide complete
bed rest, oxygen, and analgesics.
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Pulmonary embolectomy, using cardiopulmonary byp#ss support
circulation while the embolus is removed, may beessary if the embolus
is lodged in a main pulmonary artery. The insertoddran umbrella filter
device (Greenfield filter) in the vena cava presgergcurrent episodes of
pulmonary embolus. The umbrella filter is insertbg an applicator
catheter inserted into the right internal jugulamvand threaded downward
to an area below the renal arteries. Another salgicatment is the
placement of Teflon clips on the inferior vena caVaese clips create
narrow channels in the vena cava, allowing blooghdss through on its
return to the right side of the heart but keepiagkdarge clots.

Nursing Management

The best management of pulmonary emboli is thrqugivention of deep
vein thrombosis (DVT). When determining the clisnpotential for DVT,
it is important to note the client’s ability to eagge in activity such as leg
exercises and ambulation. Clients on bed rest rzeusaged to do active
and/or passive leg exercises. Physicians may aidets to wear elastic
compression stockings or use intermittent compoassystems such as
Venodyne. In addition, the nurse assesses thet dbersigns of localized
calf tenderness, swelling, increased warmth, ommmence of superficial
veins in one or both lower extremities, and histofyDVT, all of which
may indicate the presence of DVT.

Pulmonary embolism usually occurs suddenly, andhdean follow within

1 hour. Obviously, early recognition of this prablés essential. The nurse
starts an IV infusion as soon as possible to dstalal patent vein before
shock becomes profound. He or she administers vessms such as
dopamine or dobutamine as ordered to treat hypoi@ns'he nurse

provides oxygen for dyspnea and analgesics for panh apprehension.
Close monitoring of vital signs is necessary, asliserving the client at
frequent intervals for changes. The nurse insstut®ntinuous ECG
monitoring because right ventricular failure iscaenon problem.

Areas for the nurse to monitor include fluid intaded output, electrolyte
determinations, and ABGs. The nurse assesses it ¢br cyanosis,
cough with or without hemoptysis, diaphoresis, agspiratory difficulty.

He or she monitors blood coagulation studies (@artial thromboplastin
time, prothrombin time) when anticoagulant or thbaytic therapy is
instituted. The nurse assesses the client for agglef bleeding and relief
of associated symptoms. Because clients with pudmyoremboli are
discharged on oral anticoagulants, they requirdruinogon related to
checking for signs of occult bleeding, taking matimn exactly as
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prescribed, reporting missed or extra doses, ae@ikg all appointments
for follow-up blood tests and office visits.

3.2  Pulmonary Arterial Hypertension

Pulmonary arterial hypertension refers to contirubigh pressure in the
pulmonary arteries and results from heart diselasg, disease, or both. It
does not become clinically apparent until the dlisrquite ill. Diagnosis is
difficult without invasive testing. Clients with poonary arterial

hypertension experience difficulty breathing andally present as quite ill.

Pathophysiology and Etiology

Resistance to blood flow in the pulmonary circaaticauses pulmonary
arterial hypertension. The pressure in the pulmprateries increases,
which in turn increases the workload of the riglgntwicle. Normal

pulmonary arterial pressure is approximately 25t Hg. In pulmonary
arterial hypertension, the pressure rises abov&5406im Hg and can be
higher as the disease progresses. Primary pulmamntesial hypertension,
which exists without evidence of other disease,aisrare condition.

Although the cause is not apparent, there appedys & familial tendency.
“It occurs most often in women 20 to 40 years géand is usually fatal
within 5 years of diagnosis”. Secondary pulmonaryerial hypertension
accompanies other heart and lung conditions, nasnwnly COPD.

Complex mechanisms cause pulmonary arterial hyp&dse. In primary
pulmonary arterial hypertension, the inner linirffgtee pulmonary arteries
thickens and hypertrophies, followed by increase@sgure in the
pulmonary arteries and vascular bed. In secondaiyngnary arterial
hypertension, alveolar destruction causes increessgtance and pressure
in the pulmonary vascular bed. In both types ofnmrary arterial
hypertension, the increased resistance and presautbe pulmonary
vascular bed results in pulmonary artery hypertensConsequently, strain
is placed on the right ventricle, resulting in egment and possible
failure.

Assessment Findings

The most common symptoms of primary and secondgpertension are
dyspnea on exertion and weakness. In clients vatorsdary pulmonary
arterial hypertension, additional symptoms are ¢ho$ the underlying
cardiac or respiratory disease: chest pain, fatigistended neck veins,
orthopnea (difficulty breathing while lying flathnd peripheral edema.
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An electrocardiogram (ECG) may show right vent@gecuhypertrophy or

failure. Results of ABG analysis are abnormal. @ardcatheterization

demonstrates elevated pulmonary arterial pressufd® results of

pulmonary function studies show an increased rasidwlume but a

decreased forced expiratory volume. Echocardiograply show various

abnormalities, such as left ventricular dysfunctiand tricuspid valve

insufficiency. A ventilation-perfusion scan or punary angiography may
be done to determine any defects in the pulmonassels, such as a
pulmonary embolism.

Medical Management

Treatment of primary pulmonary arterial hypertensiincludes the
administration of vasodilators and anticoagularRsimary pulmonary
arterial hypertension has a poor prognosis; thezefaome affected clients
are considered candidates for heart-lung transgiant Treatment of
secondary pulmonary arterial hypertension includemagement of the
underlying cardiac or respiratory disease. Oxydsgrapy commonly is
used to increase pulmonary arterial oxygenatiornght-sided heart failure
is present, other treatments include medicationk ag digitalis to improve
cardiac function, rest, and diuretics.

Nursing Management

Nursing management focuses on recognizing signs symptoms of
respiratory distress. The nurse can reduce the'®awed for oxygen by
preventing fatigue, assisting with ADLs, and adisti@iing oxygen, when
needed.

SELF-ASSESSMENT EXERCISE

1. Describe risk factors for and measures appatgprior prevention
and management of pulmonary embolism.

2. Describe the pathophysiology, medical and ngrsinanaged of
corpomonale.

3.3 Pulmonary Heart Disease (CorPulmonale)

Corpulmonaleis a condition in which the right vésle of the heart
enlarges (with or without right-sided heart failuses a result of diseases
that affect the structure or function of the lungits vasculature. Any
disease affecting the lungs and accompanied byxgpm@ may result in
corpulmonale. The most frequent cause is severeDC@Pwhich changes
in the airway and retained secretions reduce aweweéntilation. Other
causes are conditions that restrict or compromisatitator function,
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leading to hypoxemia or acidosis (deformities @& thoracic cage, massive
obesity), or conditions that reduce the pulmonaagcular bed (primary

idiopathic pulmonary arterial hypertension, pulmgnambolus). Certain

disorders of the nervous system, respiratory mascthest wall, and

pulmonary arterial tree also may be responsibledopulmonale.

Pathophysiology

Pulmonary disease can produce physiologic chargedrt time affect the
heart and cause the right ventricle to enlarge ewehtually fail. Any

condition that deprives the lungs of oxygen canseabhypoxemia and
hypercapnia, resulting in ventilatory insufficiency\Hypoxemia and
hypercapnia cause pulmonary arterial vasoconstnctand possibly
reduction of the pulmonary vascular bed, as in g/s@ima or pulmonary
emboli. The result is increased resistance in thengnary circulatory

system, with a subsequent rise in pulmonary blomsgure (pulmonary
hypertension). A mean pulmonary arterial pressdirésomm Hg or more
may occur in corpulmonale. Right ventricular hypsshy may result,

followed by right ventricular failure. In short, guimonale results from
pulmonary hypertension, which causes the right sidde heart to enlarge
because of the increased work required to pump dblagainst high

resistance through the pulmonary vascular system.

Clinical Manifestations

Symptoms of corpulmonale are usually related to tineerlying lung

disease, such as COPD. With right ventricular feiluhe patient may
develop increasing edema of the feet and legserdistd neck veins, an
enlarged palpable liver, pleural effusion, ascitasd a heart murmur.
Headache, confusion, and somnolence may occurrasudt of increased
levels of carbon dioxide (hypercapnia). Patientderof complain of

increasing shortness of breath, wheezing, coughfatigue.

Medical Management

The objectives of treatment are to improve thegpa ventilation and to
treat both the underlying lung disease and the f@staitions of heart
disease. Supplemental oxygen is administered toowvepgas exchange and
to reduce pulmonary arterial pressure and pulmorasgcular resistance.
Improved oxygen transport relieves the pulmonarpeniension that is
causing the corpulmonale. Better survival rates grehter reduction in
pulmonary vascular resistance have been reportédoantinuous, 24-hour
oxygen therapy for patients with severe hypoxemiubstantial
improvement may require 4 to 6 weeks of oxygenaper usually in the
home. Periodic assessment of pulse oximetry arefiartblood gases is
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necessary to determine the adequacy of alveolaiatn and to monitor
the effectiveness of oxygen therapy.

Ventilation is further improved with chest physidcherapy and bronchial
hygiene maneuvers as indicated to remove accundutateretions, and the
administration of bronchodilators. Further measulggsend on the patient’s
condition. If the patient is in respiratory failuendotracheal intubation and
mechanical ventilation may be necessary. If theepais in heart failure,

hypoxemia and hypercapnia must be relieved to ingmardiac function

and output. Bed rest, sodium restriction, and diciréherapy also are
instituted judiciously to reduce peripheral edenba lpwer pulmonary

arterial pressure through a decrease in total blgolime) and the

circulatory load on the right side of the heart.

Digitalis may be prescribed to relieve pulmonarpéyension if the patient
also has left ventricular failure, a supraventacutlysrhythmia, or right
ventricular failure that does not respond to otiherapy. ECG monitoring
may be indicated because of the high incidenceysfhgthmias in patients
with corpulmonale. Any pulmonary infection must topeated promptly to
avoid further impaired gas exchange and exacermtd hypoxemia and
pulmonary heart disease. The prognosis dependsether the pulmonary
hypertension is reversible.

Nursing Management

Nursing care of the patient with corpulmonale adses the underlying
disorder leading to corpulmonale as well as theblpros related to
pulmonary hyperventilation and right-sided cardfadure. If intubation
and mechanical ventilation are required to manaB& ,Ahe nurse assists
with the intubation procedure and maintains meatanventilation. The
nurse assesses the patient’s respiratory and casthéus and administers
medications as prescribed. During the patient’sphals stay, the nurse
instructs the patient about the importance of closenitoring (fluid
retention, weight gain, edema) and adherence tdhtepeutic regimen,
especially the 24-hour use of oxygen. Factors Hffgct the patient’s
adherence to the treatment regimen are explore@dadicssed.

4.0 CONCLUSION

Pulmonary embolism involves the obstruction of afethe pulmonary
arteries or its branches. The blockage is the re$w thrombus that forms
in the venous system or right side of the heart.
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5.0 SUMMARY

In this unit, you have learnt that:

) Pulmonary embolism involves the obstruction of oak the
pulmonary arteries or its branches.
) Pulmonary arterial hypertension refers to contirsubigh pressure

in the pulmonary arteries and results from headeake, lung
disease, or both.

J Corpulmonale is a condition in which the right \ieaie of the heart
enlarges as a result of diseases that affect thetste or function of
the lung or its vasculature.

6.0 TUTOR-MARKED ASSIGNMENT

Pay a visit to any health facility of your and iti§n any patient with
Pulmonary Embolism or Pulmonary Hypertension orRtdmonale. List
signs and symptoms present in that patient witHitieeof management.
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INTRODUCTION

Pleurisy or pleuritis refers to acute inflammatafrthe parietal and visceral
pleurae. During the acute phase, the pleurae dtamed, thick, and
swollen, and an exudate forms from fibrin and lymfventually the
pleurae become rigid. During inspiration, the infed pleurae rub together,
causing severe, sharp pain.

2.0

OBJECTIVES

At the end of this unit, you should be able to:
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describe the pathophysiology, nursing and medicahagement of
pleuritis

describe the complications of chest trauma andr tioénical
manifestations and nursing management.
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o describe nursingneasures to prevent aspiration.
3.0 MAIN CONTENT

3.1 Pleurisy (Pleuritis)

Pleurisy or pleuritis refers to acute inflammatafrthe parietal and visceral
pleurae. During the acute phase, the pleurae dtamed, thick, and
swollen, and an exudate forms from fibrin and lymfventually the
pleurae become rigid. During inspiration, the infed pleurae rub together,
causing severe, sharp pain.

Pathophysiology

Recall that the visceral and parietal pleura aeeniembranes that surround
the lungs. Between these membranes is a seriadsiiat prevents friction
as the pleurae slide over each other during ragpicalf the membranes
become inflamed for any reason, they do not slisleeasily. Instead of
sliding, one membrane may “catch” on the otherstayit to stretch as the
patient attempts to inspire. This causes the cheniatic sharp pain on
inspiration. The irritation causes an increasehia tormation of pleural
fluid, which in turn reduces friction and decreapas.

Etiology
Pleurisy is usually related to another underlyiagpiratory disorder, such
as pneumonia, tuberculosis, tumor, or trauma.

Signs and Symptoms

Pleurisy causes a sharp pain in the chest on aigpit Pain also occurs
during coughing or sneezing. Breathing may be sihalind rapid, because
deep breathing increases pain. The patient may edbibit fever, chills,
and an elevated white blood cell count if the cassafectious. A pleural
friction rub is heard on auscultation.

Complications

As pleural membranes become more inflamed, sertud production
increases, which may result in pleural effusionpléuritic pain is not
controlled, patients have difficulty breathing digepnd coughing, which
may lead to atelectasis. If infection goes untréagenpyema can result.

Diagnostic Tests

Diagnosis is based on signs and symptoms, includingcultation of a
pleural friction rub. A chest x-ray examination aodmplete blood cell
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count (CBC) may be done. Additional testing is ddoedetermine the
underlying cause.

Medical Treatment

Treatment is aimed at correcting the underlyingsealNarcotics are given
to control pain and facilitate deep breathing andghing. The physician
may perform a nerve block, injecting anesthetiar riea intercostal nerves
to block pain transmission.

Nursing Management

The client has considerable pain with inspiratieneezing and coughing
make the pain worse. The nurse instructs the cltentake analgesic
medications as prescribed. Heat or cold applicatioray provide some
topical comfort. The nurse teaches the client tinsphe chest wall by
turning onto the affected side. The client also g@alint the chest wall with
his or her hands or a pillow when coughing. Proxgdemotional support is
essential because the client is very anxious aadsneassurance.

3.2 Pleural Effusion

Pleural effusion is an abnormal collection of fllndtween the visceral and
parietal pleurae. Pleural effusion may be a commpbn of pneumonia, lung
cancer, TB, pulmonary embolism, and CHF. The amafiraccumulated

fluid may be so large that the lung partially cpias on the affected side.
As a consequence, pressure is placed on the hehither organs of the
mediastinum.

Pathophysiology

When excess fluid collects in the pleural spaceisitcalled a pleural
effusion. Fluid normally enters the pleural spagent surrounding
capillaries and is reabsorbed by the lymphaticesystWhen a pathological
condition causes an increase in fluid productiomadequate reabsorption
of fluid, excess fluid collects. A normal amountpdéural fluid around each
lung is 1 to 15 mL. More than 25 mL of fluid is citered abnormal; as
much as several liters of fluid can collect at ¢éin@e. The effusion can be
either transudative, forming a watery fluid fromethcapillaries, or
exudative, with fluid containing white blood celésxd protein from an
inflammatory process.

Etiology

Like pleurisy, pleural effusion is generally caudgdanother lung disorder.
It is a symptom rather than a disease. Transudatiftesions may result
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from heart failure, liver disorders, or kidney dders. Exudative effusions
more commonly occur with lung cancer, infectionjrdlammation.

Signs and Symptoms

Symptoms depend on the amount of fluid in the @lespace. The patient
may or may not experience pleuritic pain. Incregsshortness of breath
occurs because of the decreasing space for lungneigm. Cough and
tachypnea may be present. A dull sound is heard wine affected area is
percussed. Lung sounds are decreased or absentheveffusion, and a
friction rub may be auscultated.

Diagnostic Tests

A chest x-ray examination is done to determine taepleural effusion is
present. If a thoracentesis is done, fluid samptessent to the laboratory
for culture and sensitivity and cytological exantioa. Further tests may
be done to determine the cause of the effusion.

Medical Treatment

Bedrest is recommended to enhance spontaneoustresalf the effusion.

If symptoms are severe, a therapeutic thoracenigeslene to remove the
excess fluid from the pleural space and relieveptgent of dyspnea. The
physician will use x-ray examinations and percussmdetermine where to
insert the needle to obtain the fluid. If the fladcumulation is large or
recurring, a chest tube might be placed to contislyodrain the pleural
space. Occasionally talc or another irritating ageifl be instilled via the

chest tube to cause the pleural membranes to adioemach other,

eliminating the pleural space and preventing futepgsodes of pleural
effusion. Treatment of the underlying cause oféffasion is necessary to
prevent recurrence.

Nursing Management

If thoracentesis is needed, the nurse preparesligr@ for this procedure.
The client usually is frightened; thus, the nursgstrprovide support. If a
client has a chest tube, the nurse monitors thetium of the drainage
system and the amount and nature of the drainage.

3.3 Pneumothorax

The termpneumothorax literally means “air in the chest” and is used to
describe conditions in which air has entered tlernall space outside the
lungs. If the pneumothorax occurs without an asgediinjury, it is called

a spontaneous pneumothorax. A secondary spontapeeusnothorax may
occur due to underlying lung disease. Traumatiauprhorax may result
from a penetrating chest injury.
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Pathophysiology and Etiology

Recall that the pleural cavity has visceral andigbalr pleurae. These
membranes normally are separated only by a thiarlay pleural fluid.
Each time a breath is taken in, the diaphragm daelscecreating negative
pressure in the thorax. This negative pressure pudlinto the lungs via the
nose and mouth. If either the visceral pleura erdhest wall and parietal
pleura is perforated, air enters the pleural spaegative pressure is lost,
and the lung on the affected side collapses. Eiaoh the patient takes a
breath, the temporary increase in negative presdwae/s air into the
pleural space via the perforation. During expinatiair may or may not be
able to escape through the perforation.

Spontaneous pneumothoraxif no injury is present, the pneumothorax is
considered spontaneous. This occurs mostly inttah, individuals and in
smokers. Patients who have had one spontaneousmptigrax are at
greater risk for a recurrence. Patients with uryiegl lung disease
(especially emphysema) may have blister-like defetiung tissue, called
bullae or blebs that can rupture, allowing air iritee pleural space.
Weakened lung tissue from lung cancer can alsotlepdeumothorax.

Traumatic pneumothorax: penetrating trauma to the chest wall and
parietal pleura allows air to enter the pleuralcgpalhis can occur as a
result of a knife or gunshot wound or from protnglbroken ribs.

Open pneumothorax:if air can enter and escape through the opening in
the pleural space, it is considered an open pneworent.

Closed pneumothorax:if air collects in the space and is unable to escap
a closed pneumothorax exists.

Tension pneumothorax:if a pneumothorax is closed, Air, and therefore
tension, builds up in the pleural space. As tensimmeases, pressure is
placed on the heart and great vessels, pushing aeay from the affected
side of the chest. This is called a mediastinatt.siiVhen the heart and
vessels are compressed, venous return to the ieearpaired, resulting in
reduced cardiac output and symptoms of shock. dansneumothorax is
often related to the high pressures present witthargical ventilation. It is

a medical emergency.

3.4 Hemothorax
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The termhemothorax refers to the presence of blood in the pleural spac
This can occur with or without accompanying pneurcdx
(hemopneumothorax) is often the result of traumatjary. Other causes
include lung cancer, pulmonary embolism, and aagctant use.

Signs and Symptoms

Sudden dyspnea, chest pain, tachypnea, restlesamelsanxiety occur with
pneumothorax. On examination, asymmetrical chespamsion on
inspiration may be noted. Breath sounds may benaligediminished on
the affected side. In a “sucking” chest wound,cain be heard as it enters
and leaves the wound. If tension pneumothorax deselthe patient
becomes hypoxemic and hypotensive as well. Théé¢aenay deviate to
the unaffected side. Heart sounds may be muffled.

Diagnostic Tests

History, physical examination, and chest x-ray eixatmon are used to
diagnose pneumothorax. Chest x-ray examinationseqeated to monitor
the resolution of the pneumothorax with treatménterial blood gases and
oxygen saturation are monitored throughout the smof treatment.

Medical Treatment

A small pneumothorax may absorb with no treatmdéimé¢othan rest, or the
trapped air may be removed with a small bore neederted into the
pleural space. Chest tubes connected to a watéds®nage system are
used to remove larger amounts of air or blood ftbm pleural space. A
Heimlich valve is another option, used for someguais who are treated at
home. This is a small rubber tube that is attadbatie chest tube instead
of the water seal drainage system. The tube oeakoiv air to escape, but
then collapses during inspiration to prevent reyent air into the pleural
space.

Some injuries require surgical repair before theumothorax can be
resolved. If the pneumothorax is recurrent, othesitments can be used to
prevent additional episodes. Sterile talc or certantibiotics (such as
tetracycline) can be injected into the pleural spaga thoracentesis,
irritating the pleural membranes and making theiwksiogether. This is
called pleurodesis, or sclerosis, and prevents recurrent pneumothorax.
Pleurodesis is painful; prepare the patient withamalgesic before the
procedure.

Nursing Care
Nursing care of the patient with a pneumothoraxoiwes close monitoring
of the condition. A frequent and thorough assessnséould be done,
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including level of consciousness, skin and mucoesnbrane color, vital
signs, respiratory rate and depth, and presencdyspnea, chest pain,
restlessness, or anxiety. Regular auscultationuofy Isounds provides
information about reinflation of the affected lumgny signs of increasing
or tension pneumothorax are reported to the pragsicnmediately.

3.5 Aspiration

Aspiration of stomach contents into the lungs seaous complication that
may cause pneumonia and result in the followinguichl picture:
tachycardia, dyspnea, central cyanosis, hypertendiypotension, and
finally death. It can occur when the protectivenaly reflexes are decreased
or absent from a variety of factors.

Pathophysiology

The primary factors responsible for death and carapbns after aspiration
of gastric contents are the volume and charactah@faspirated gastric
contents. For example, a small, localized aspmafiiom regurgitation can
cause pneumonia and acute respiratory distressassive aspiration is
usually fatal. A full stomach contains solid pdeg of food. If these are
aspirated, the problem then becomes one of medckabiockage of the

airways and secondary infection. During periodsfasiting, the stomach
contains acidic gastric juice, which, if aspiratedy be very destructive to
the alveoli and capillaries. Fecal contaminationorgn likely seen in

intestinal obstruction) increases the likelihood déath because the
endotoxins produced by intestinal organisms maghsarbed systemically,
or the thick proteinaceous material found in th&estinal contents may
obstruct the airway, leading to atelectasis andrs#ary bacterial invasion.

Aspiration pneumonitis may develop from aspiratafrsubstances with a
pH of less than 2.5 and a volume of gastric aspiga¢ater than 0.3 mL per
kilogram of body weight (20 to 25 mL in adults). phation of gastric
contents causes a chemical burn of the tracheobiaricee and pulmonary
parenchyma. An inflammatory response occurs. Thsults in the
destruction of alveolar—capillary endothelial cellwith a consequent
outpouring of protein-rich fluids into the intetsi and intra-alveolar
spaces. As a result, surfactant is lost, whichum tauses the airways to
close and the alveoli to collapse. Finally, the angd exchange of oxygen
and carbon dioxide causes respiratory failure. ra$i@in pneumonia
develops following inhalation of colonized orophaggal material. The
pathologic process involves an acute inflammatesponse to bacteria and
bacterial products. Most commonly, the bacterialo§ndings include
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gram-positive cocci, gram-negative rods, and oocedly anaerobic
bacteria.

Risk Factors for Aspiration

Seizure activity

Decreased level of consciousness from trauma, dmglcohol

intoxication, excessive sedation, or general amssth

Nausea and vomiting in the patient with a decreasse| of

consciousness

Stroke

Swallowing disorders

Cardiac arrest

Silent aspiration: When a nonfunctioning nasogastribe allows the
gastric contents to accumulate in the stomachnditon known as
silent aspiration may result. Silent aspiration eoft occurs
unobserved and may be more common than suspetiaatréated,
massive inhalation of gastric contents develops period of several
hours.

Prevention
Prevention is the primary goal when caring for @ats at risk for
aspiration.

1.

Compensating for absent reflexes

Aspiration is likely to occur if the patient cannaidequately
coordinate protective glottic, laryngeal, and cougflexes. This
hazard is increased if the patient has a distemdbeldmen, is in a
supine position, has the upper extremities immodii by

intravenous infusions or hand restraints, recelivesl anesthetics to
the oropharyngeal or laryngeal area for diagngstacedures, has
been sedated, or has had long-term intubation.

When vomiting, a person can normally protect thhevay by sitting
up or turning on the side and coordinating breathaoughing, gag,
and glottic reflexes. If these reflexes are actiaa, oral airway
should not be inserted. If an airway is in plat¢eshiould be pulled
out the moment the patient gags so as not to simtihe pharyngeal
gag reflex and promote vomiting and aspiration.ti8amg of oral
secretions with a catheter should be performed witimimal
pharyngeal stimulation.

Assessing feeding tube placement
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Even when the patient is intubated, aspiration ow@our even with a
nasogastric tube in place. This aspiration maylresunosocomial
pneumonia. Assessment of tube placement is key revept
aspiration. The best method for determining tulaeg@inent is via an
x-ray. Other non-radiologic methods have been stidDbservation
of the aspirate and testing of its pH are the mebable. Gastric
fluid may be grassy green, brown, clear, or cokwleAn aspirate
from the lungs may be off-white or tan mucus. Ri¢dtuid is
watery and usually straw-colored. Gastric pH valaes typically
lower or more acidic that that of the intestinalrespiratory tract.
Gastric pH is usually between 1 and 5, while intedtor respiratory
pH is 7 or higher. There are differences in asagssibe placement
with continuous versus intermittent feedings. Fatenmittent
feedings with small-bore tubes, observation ofraspd contents and
pH evaluation should be performed.

3 Identifying delayed stomach e mptying

A full stomach may cause aspiration because of easzd
intragastric or extragastric pressure. The follaatinical situations
cause a delayed emptying time of the stomach arydcowatribute to
aspiration: intestinal obstruction; increased gassecretions in
gastroesophageal reflex disease; increased gastrietions during
anxiety, stress, or pain; or abdominal distenti@caduse of ileus,
ascites, peritonitis, use of opioids and sedatigesgere illness, or
vaginal delivery. When a feeding tube is presemintents are
aspirated, usually every 4 hours, to determineatheunt of the last
feeding left in the stomach (residual volume

Nursing Implications

Aspiration is a common problem that can lead toesmvpulmonary
complications. Potential complications of aspimtimclude obstruction,
inflammation (pneumonitis), and infection (aspibatpneumonia). Nursing
assessment and knowledge of risk factors are keyatuating patients at
risk for potential aspiration problems and prevagthis complication.

SELF-ASSESSMENT EXERCISE

1. Describe the pathophysiology, nursing and naditanagement of

pleuritis

2. Describe the complications of chest trauma, itsnicdl
manifestations and nursing management.

3. Describe nursing measures to prevent aspitation
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3.6 Chest Trauma

Chest trauma is classified as either blunt or patiag.
3.6.1 Blunt Trauma

Blunt chest trauma results from sudden compressiopositive pressure
inflicted to the chest wall. Motor vehicle crashi@®auma due to steering
wheel, seat belt), falls, and bicycle crashes (t@wue to handlebars) are
the most common causes of blunt chest trauma. @dthoblunt chest
trauma is more common, it is often difficult to iy the extent of the
damage because the symptoms may be generalizechgod. In addition,
patients may not seek immediate medical attentidmnch may complicate
the problem.

Pathophysiology
Injuries to the chest are often life-threatening a@sult in one or more of
the following pathologic mechanisms:

. Hypoxemia from disruption of the airway; injurgp the lung
parenchyma, rib cage, and respiratory musculaturgssive
hemorrhage; collapsed lung; and pneumothorax

. Hypovolemia from massive fluid loss from the ajreessels, cardiac
rupture, or hemothorax
. Cardiac failure from cardiac tamponade, cardiactusoon, or

increased intrathoracic pressure

These mechanisms frequently result in impairedilaion and perfusion
leading to ARF, hypovolemic shock, and death.

Assessment and Diagnostic Findings
Time is critical in treating chest trauma. Therefat is essential to assess
the patient immediately to determine the following:

. When the injury occurred

. Mechanism of injury

. Level of responsiveness

. Specific injuries

. Estimated blood loss

. Recent drug or alcohol use
. Pre-hospital treatment
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The initial assessment of thoracic injuries inckidesessment of the patient
for airway obstruction, tension pneumothorax, oppneumothorax,
massive hemothorax, flail chest, and cardiac tamgenThese injuries are
life-threatening and need immediate treatment. S#gy assessment
would include simple pneumothorax, hemothorax, fulamy contusion,
traumatic aortic rupture, tracheobronchial dismupti esophageal
perforation, traumatic diaphragmatic injury, anchgieating wounds to the
mediastinum

Although listed as secondary, these injuries malifeehreatening as well
depending upon the circumstances.

Diagnosis

The physical examination includes inspection of direvay, thorax, neck
veins, and breathing difficulty. Specifics includssessing the rate and
depth of breathing for abnormalities, such as stridyanosis, nasal flaring,
use of accessory muscles, drooling, and overt tsatonthe face, mouth, or
neck. The chest should be assessed for symmetriement, symmetry of
breath sounds, open chest wounds, entrance orweinds, impaled
objects, tracheal shift, distended neck veins, gianeous emphysema, and
paradoxical chest wall motion. In addition, the sthevall should be
assessed for bruising, petechiae, lacerationspants. The vital signs and
skin color are assessed for signs of shock. Theaxhes palpated for
tenderness and crepitus; the position of the teachalso assessed.

The initial diagnostic workup includes a chest y;r&T scan, complete
blood count, clotting studies, type and cross-mattactrolytes, oxygen
saturation, arterial blood gas analysis, and ECit& patient is completely
undressed to avoid missing additional injuries tbah complicate care.
Many patients with injuries involving the chest haassociated head and
abdominal injuries that require attention. Ongaasgessment is essential to
monitor the patient’'s response to treatment anddiect early signs of
clinical deterioration.

Medical Management

The goals of treatment are to evaluate the pasiexathdition and to initiate

aggressive resuscitation. An airway is immediagsiiablished with oxygen

support and, in some cases, intubation and vemylasupport. Re-

establishing fluid volume and negative intrapleysegssure and draining
intrapleural fluid and blood are essential. Theeptal for massive blood

loss and exsanguination with blunt or penetratihgst injuries is high

because of injury to the great blood vessels. Maatients die at the scene
or are in shock by the time help arrives. Agitatiand irrational and
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combative behavior are signs of decreased oxygkvedeto the cerebral
cortex. Strategies to restore and maintain cardinopoary function include
ensuring an adequate airway and ventilation, stafgl and re-establishing
chest wall integrity, occluding any opening intoethchest (open
pneumothorax), and draining or removing any aiflad from the thorax
to relieve pneumothorax, hemothorax, or cardiagtamade. Hypovolemia
and low cardiac output must be corrected. Manyhete treatment efforts,
along with the control of hemorrhage, are usuallarried out
simultaneously at the scene of the injury or ingheergency department.

STERNAL AND RIB FRACTURES

Sternal fractures are most common in motor vehicéshes with a direct
blow to the sternum via the steering wheel and ragst common in

women, patients over age 50, and those using shiougbtraints. Rib

fractures are the most common type of chest traog@jrring in more than

60% of patients admitted with blunt chest injuryo$dl rib fractures are
benign and are treated conservatively. Fracturaheffirst three ribs are
rare but can result in a high mortality rate beeathey are associated with
laceration of the subclavian artery or vein. THehfthrough ninth ribs are
the most common sites of fractures. Fractures ef lthwer ribs are

associated with injury to the spleen and liver, alithmay be lacerated by
fragmented sections of the rib.

Signs and symptoms

The patient with sternal fractures has anteriorstheain, overlying

tenderness, ecchymosis, crepitus, swelling, angakential of a chest wall
deformity. For the patient with rib fractures, otial manifestations are
similar: severe pain, point tenderness, and mugaésm over the area of
the fracture, which is aggravated by coughing, déeeathing, and

movement. The area around the fracture may be datui§o reduce the
pain, the patient splints the chest by breathin@ ishallow manner and
avoids sighs, deep breaths, coughing, and moveniéid. reluctance to

move or breathe deeply results in diminished vatbih, collapse of

unaerated alveoli (atelectasis), pneumonitis, ayyokemia. Respiratory
insufficiency and failure can be the outcomes ahsa cycle.

Assessment and diagnostic findings

The patient with a sternal fracture must be closeigluated for underlying
cardiac injuries. A crackling, grating sound in tterax (subcutaneous
crepitus) may be detected with auscultation. Thagmdstic workup may
include a chest x-ray, rib films of a specific aré&LG, continuous pulse
oximetry, and arterial blood gas analysis.
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Medical management

Medical management of the patient with a sternatttire is directed
toward controlling pain, avoiding excessive acyiviand treating any
associated injuries. Surgical fixation is rarelycegsary unless fragments
are grossly displaced and pose a potential fohéarinjury. The goals of
treatment for rib fractures are to control pain @aodletect and treat the
injury. Sedation is used to relieve pain and towaldeep breathing and
coughing. Care must be taken to avoid oversedatnohsuppression of the
respiratory drive. Alternative strategies to redigpain include an intercostal
nerve block and ice over the fracture site; a chester may decrease pain
on movement. Usually the pain abates in 5 to 7 ,days discomfort can be
controlled with epidural analgesia, patient-coél analgesia, or
nonopioid analgesia. Most rib fractures heal i0 & tweeks. The patient is
monitored closely for signs and symptoms of assediajuries.

FLAIL CHEST

Flail chest is frequently a complication of blunhest trauma from a
steering wheel injury. It usually occurs when thoremore adjacent ribs
(multiple contiguous ribs) are fractured at twomore sites, resulting in
free-floating rib segments. It may also result asombination fracture of
ribs and costal cartilages or sternum. As a resh#, chest wall loses
stability and there is subsequent respiratory inmpant and usually severe
respiratory distress.

A Inspiration B Expiration
Diagrams showing Flail chest with paradoxical movemnt during respiration

Pathophysiology

During inspiration, as the chest expands, the #ethgart of the rib

segment (flail segment) moves in a paradoxical man{pendelluft

movement) in that it is pulled inward during ingpion, reducing the
amount of air that can be drawn into the lungs.e®piration, because the
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intrathoracic pressure exceeds atmospheric pressiee flail segment
bulges outward, impairing the patient’s abilityaxhale. The mediastinum
then shifts back to the affected side. This paradbxaction results in
increased dead space, a reduction in alveolar lagati, and decreased
compliance. Retained airway secretions and atesctdrequently
accompany flail chest. The patient has hypoxemd, ihgas exchange is
greatly compromised, respiratory acidosis develapsa result of CO2
retention. Hypotension, inadequate tissue perfusiad metabolic acidosis
often follow as the paradoxical motion of the metrmum decreases
cardiac output.

Medical management

As with rib fracture, treatment of flail chest issually supportive.
Management includes providing ventilatory suppafearing secretions
from the lungs, and controlling pain. The specifianagement depends on
the degree of respiratory dysfunction. If only aairmegment of the chest is
involved, the objectives are to clear the airwayotigh positioning,
coughing, deep breathing, and suctioning to aidhan expansion of the
lung, and to relieve pain by intercostal nerve kdpdigh thoracic epidural
blocks, or cautious use of intravenous opioids. fRdd to moderate flail
chest injuries, the underlying pulmonary contus®treated by monitoring
fluid intake and appropriate fluid replacement, lewhat the same time
relieving chest pain. Pulmonary physiotherapy fowgison lung volume
expansion and secretion management techniquesfamped. The patient
is closely monitored for further respiratory commise. When a severe
flail chest injury is encountered, endotracheallyation and mechanical
ventilation are required to provide internal pnetimatabilization of the
flail chest and to correct abnormalities in gashexwe. This helps to treat
the underlying pulmonary contusion. In rare circtanses, surgery may be
required to more quickly stabilize the flail segmérhis may be used in the
patient who is difficult to ventilate or the higlsk patient with underlying
lung disease who may be difficult to wean from naetbal ventilation.
Regardless of the type of treatment, the patiemarefully monitored by
serial chest x-rays, arterial blood gas analysissepoximetry, and bedside
pulmonary function monitoring. Pain management &y ko successful
treatment. Patient-controlled analgesia, inter¢asémve blocks, epidural
analgesia, and intrapleural administration of agganay be used to control
thoracic pain.

Pulmonary Contusion

Pulmonary contusion is observed in about 20% ofltagatients with
multiple traumatic injuries and in a higher peregat of children due to
increased compliance of the chest wall. It is dafims damage to the lung
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tissues resulting in hemorrhage and localized eddima associated with
chest trauma when there is rapid compression andng@ession to the
chest wall (i.e. blunt trauma). It may not be ewdaitially on examination
but will develop in the posttraumatic period.

Pathophysiology

The primary pathologic defect is an abnormal acdatian of fluid in the

interstitial and intra-alveolar spaces. It is thioughat injury to the lung
parenchyma and its capillary network results ieakage of serum protein
and plasma. The leaking serum protein exerts anotbsmpressure that
enhances loss of fluid from the capillaries. Bloedlema, and cellular
debris (from cellular response to injury) enter thieg and accumulate in
the bronchioles and alveolar surface, where thegrfere with gas
exchange. An increase in pulmonary vascular resistaand pulmonary
artery pressure occurs. The patient has hypoxemih carbon dioxide
retention. Occasionally, a contused lung occurshenother side of the
point of body impact; this is called a contre-cagmtusion.

Clinical manifestations

Pulmonary contusion may be mild, moderate, or sevdhe clinical
manifestations vary from tachypnea, tachycardiagunic chest pain,
hypoxemia, and blood-tinged secretions to more reeviechypnea,
tachycardia, crackles, frank bleeding, severe hgpoa, and respiratory
acidosis. Changes in sensorium, including increasggdtion or combative
irrational behavior, may be signs of hypoxemia.abidition, the patient
with moderate pulmonary contusion has a large amotimucus, serum,
and frank blood in the tracheobronchial tree; taggmt often has a constant
cough but cannot clear the secretions. A patienh wevere pulmonary
contusion has the signs and symptoms of ARDS; theseinclude central
cyanosis, agitation, combativeness, and productioegh with frothy,
bloody secretions.

Assessment and diagnostic findings

The efficiency of gas exchange is determined bggokimetry and arterial
blood gas measurements. Pulse oximetry is also tas@deasure oxygen
saturation continuously. The chest x-ray may showmpnary infiltration.
The initial chest x-ray may show no changes; irt,fabanges may not
appear for 1 or 2 days after the injury.

Medical management
Treatment priorities include maintaining the airwayoviding adequate
oxygenation, and controlling pain. In mild pulmoypaontusion, adequate
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hydration via intravenous fluids and oral intakeingortant to mobilize

secretions. However, fluid intake must be closelgnitored to avoid

hypervolemia. Volume expansion techniques, postumdainage,

physiotherapy including coughing, and endotraclseationing are used to
remove the secretions. Pain is managed by inteicostve blocks or by
opioids via patient-controlled analgesia or otheethods. Usually,

antimicrobial therapy is administered because tlmmaded lung is
susceptible to infection. Supplemental oxygen igallg given by mask or
cannula for 24 to 36 hours. The patient with motepalmonary contusion
may require bronchoscopy to remove secretionsbatton and mechanical
ventilation with PEEP may also be necessary to tamirthe pressure and
keep the lungs inflated. Diuretics may be givenréaluce edema. A
nasogastric tube is inserted to relieve gastrdimedistention. The patient
with severe contusion may develop respiratory failand may require
aggressive treatment with endotracheal intubatimh \gentilatory support,

diuretics, and fluid restriction.

Colloids and crystalloid solutions may be used teat hypovolemia.
Antimicrobial medications may be prescribed for theeatment of

pulmonary infection. This is a common complicatiai pulmonary

contusion (especially pneumonia in the contusednset), because the
fluid and blood that extravasates into the alvealad interstitial spaces
serve as an excellent culture medium.

3.6.2 Penetrating Trauma: Gunshot and Stab Wounds

Penetrating trauma occurs when a foreign objecetpates the chest wall.
The most common causes of penetrating chest traoolade gunshot
wounds and stabbings. Gunshot and stab woundsharenbst common
types of penetrating chest trauma. They are cladsdccording to their
velocity. Stab wounds are generally consideredwf Velocity because the
weapon destroys a small area around the wound.eKramd switchblades
cause most stab wounds. The appearance of thenalkigound may be
very deceptive, because pneumothorax, hemothouayg, tontusion, and
cardiac tamponade, along with severe and continhi@gorrhage, can
occur from any small wound, even one caused by allsiameter

instrument such as an ice pick.

Gunshot wounds to the chest may be classified &sngfmedium, or high
velocity. The factors that determine the velocitydaesulting extent of
damage include the distance from which the gun fived, the caliber of
the gun, and construction and size of the bulletguhshot wound can
produce a variety of pathophysiologic changes. Bebgan cause damage
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at the site of penetration and along its pathwayldo may ricochet off
bony structures and damage the chest organs ard gessels. If the
diaphragm is involved in either a gunshot wouna stab wound, injury to
the chest cavity must be considered.

Medical Management

The objective of immediate management is to restne maintain
cardiopulmonary function. After an adequate airwigy ensured and
ventilation is established, the patient is examinist shock and
intrathoracic and intra-abdominal injuries. The iguait is undressed
completely so that additional injuries will not bassed. There is a high
risk for associated intra-abdominal injuries wittaks wounds below the
level of the fifth anterior intercostals space. theaan result from
exsanguinating hemorrhage or intra abdominal sepdier the status of
the peripheral pulses is assessed, a large-bosvémous line is inserted.
The diagnostic workup includes a chest x-ray, ckamiprofile, arterial
blood gas analysis, pulse oximetry, and ECG. Blogang and cross-
matching are done in case blood transfusion isireduAn indwelling
catheter is inserted to monitor urinary output.

A nasogastric tube is inserted to prevent aspmatminimize leakage of
abdominal contents, and decompress the gastromakgtact. Shock is
treated simultaneously with colloid solutions, ¢afieids, or blood, as
indicated by the patient’s condition. Chest x-rays obtained, and other
diagnostic procedures are carried out as dictayettidoneeds of the patient
(eg, CT scans of chest or abdomen, flat plate xehyhe abdomen,
abdominal tap to check for bleeding). A chest tudenserted into the
pleural space in most patients with penetrating mdsuof the chest to
achieve rapid and continuing re-expansion of ting$u The insertion of the
chest tube frequently results in a complete evamualf the blood and air.
The chest tube also allows early recognition oftiommng intrathoracic
bleeding, which would make surgical explorationes=ary. If the patient
has a penetrating wound of the heart and greaeledbte esophagus, or
the tracheobronchial tree, surgical interventioreguired.

40 CONCLUSION
Pleural effusion is an abnormal collection of fllndtween the visceral and

parietal pleurae and it may be a complication aéymonia, lung cancer,
TB, pulmonary embolism and CHF.

5.0 SUMMARY
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In this unit, you have learnt that:

i.  Pleurisy or pleuritis refers to acute inflammatiainthe parietal and
visceral pleurae.

ii.  The termhemothoraxrefers to the presence of blood in the pleural
space.

iii.  Aspiration of stomach contents into the lungs issarious
complication that may cause pneumonia.

iv.  Chest trauma is classified as either blunt or patiag.

v. Flail chest is frequently a complication of blutest trauma from a
steering wheel injury.

6.0 TUTOR-MARKED ASSIGNMENT

Have you ever seen a patient with Flail chest l@&foWhat caused the
injury and what signs and symptoms did that patiprésented with?
Discuss how that patient was managed.
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1.0 INTRODUCTION

Respiratory failure is classified as acute or clwromcute respiratory
failure occurs suddenly in a client who previousigd normal lung
function. In chronic respiratory failure, the losg lung function is
progressive, usually irreversible, and associatéd ehronic lung disease
or other disease.

2.0 OBJECTIVES
At the end of this unit you will be able to:

) differentiate acute and chronic respiratory failure
) discuss conditions that may lead to acute respyatiistress
syndrome.

3.0 MAIN CONTENT

3.1 Respiratory Failure

Respiratory failure describes the inability to exwee sufficient amounts of
oxygen and CO2 for the body’s needs. Even wherdlosy is at rest, basic
respiratory needs cannot be met. The ABG valuelsdéfine respiratory
failure include a PaO2 less than 50 mm Hg, a Pa@®@ater than 50 mm
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Hg, and a pH less than 7.25. Respiratory failurelassified as acute or
chronic. Acute respiratory failure occurs suddemty a client who

previously had normal lung function. In chronicpeatory failure, the loss
of lung function is progressive, usually irrevelsjband associated with
chronic lung disease or other disease.

Pathophysiology and Etiology

Acute respiratory failure is a life-threatening daion in which alveolar

ventilation cannot maintain the body’s need for gety supply and CO2
removal. The result is a fall in arterial oxygerygbxemia) and a rise in
arterial CO2 (hypercapnia), detected by ABG analy8entilatory failure

develops when the alveoli cannot adequately expamtn neurologic

control of respirations is impaired, or when tratimanjury to the chest
wall occurs.

The most common diseases leading to chronic reepjréailure are COPD
and neuromuscular disorders. The underlying diseasmunts for the
pathology that is seen when the respiratory sydtmls. Gas exchange
dysfunction occurs over a long period. Symptomsaotite respiratory
failure are not apparent in chronic respiratoryjufa because the client
experiences chronic respiratory acidosis over g fmariod.

Assessment Findings

Apprehension, restlessness, fatigue, headache, nelgsp wheezing,

cyanosis, and use of the accessory muscles ofaéispiare seen in clients
with impending respiratory failure. If the disordemains untreated, or if
treatment fails to relieve respiratory distress,nfusion, tachypnea,
cyanosis, cardiac dysrhythmias and tachycardia, oteyysion, CHF,

respiratory acidosis, and respiratory arrest octte client's symptoms,
history (e.g., surgery, known neurologic disordemd ABG results form
the basis for a diagnosis of respiratory failurddional tests include chest
radiography and serum electrolyte determinations.

Medical Management

Treatment of respiratory failure focuses on mamtay a patent airway (in
cases of upper respiratory airway obstruction) mgeiting an artificial

airway, such as an endotracheal or a tracheostarbg. tAdditional

treatments include administration of humidified gg&p by nasal cannula,
Venturi mask, or rebreather masks. Respiratoryurailis managed with
mechanical ventilation using intermittent positmessure ventilation.
When possible, theunderlying cause of respirataityrie is treated.

Nursing Management
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Because symptoms often occur suddenly, recognisoimportant. The

nurse must notify the physician immediately and aobtemergency

resuscitative equipment. Assessment and monitaoingespirations and

vital signs are necessary at frequent intervale. Atrse must pay particular
attention to respiratory rate and depth, signsyainosis, other signs and
symptoms of respiratory distress, and the cliertiponse to treatment. He
or she monitors ABG results and pulse oximetryifigd and implements
strategies to prevent respiratory complicationghsas turning and ROM

exercises. The nurse provides explanations to tlemtcand initiates

measures to relieve anxiety.

SELF ASSESSMENT EXERCISE

1. Differentiate acute and chronic respiratorjuiai
2. Discuss conditions that may lead to acute ragpy distress
syndrome.

3.2 Acute Respiratory Distress Syndrome

Acute respiratory distress syndrome (ARDS), presipueferred to as
adult respiratory distress syndrome, is a clinicahdition that occurs
following other clinical conditions. The less sexéorm of this condition is
referred to as acute lung injury (ALl). ARDS and |A&re not primary
diseases. When it occurs, ARDS can lead to respyr&tilure and death. It
is referred to as noncardiogenic pulmonary edemém@nary edema not
caused by a cardiac disorder; occurs without ldiées heart failure).
Sudden and progressive pulmonary edema, incredmiaigral infiltrates
seen on chest radiography, severe hypoxemia, agtgssive loss of lung
compliance characterize ARDS.

Pathophysiology and Etiology

Factors associated with the development of ARDSude aspiration

related to near drowning or vomiting; drug ingestaverdose; hematologic
disorders such as disseminated intravascular caidgul or massive
transfusions. Other factors include direct damagehe lungs through
prolonged smoke inhalation or other corrosive sarists; localized lung
infection; metabolic disorders such as pancreatitisremia; shock; trauma
such as chest contusions, multiple fractures, @dh&jury; any major

surgery; embolism; and septicemia. The mortalitg mith ARDS is high,

particularly if the underlying cause cannot be tedaor is inadequately
treated.
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The body responds to injury by reducing blood flimathe lungs, resulting
in platelet clumping. The platelets release sulegsrsuch as histamine,
bradykinin, and serotonin, causing localized inftaation of the alveolar
membranes. Increased permeability of the alveosmillary membrane

subsequently ensues. Fluid then enters the alesali causes pulmonary
edema. The excess fluid in the alveoli and decceaseod flow through

the capillaries surrounding them cause many of alveoli to collapse

(microatelectasis). Gas exchange decreases, rgguiti respiratory and
metabolic acidosis. ARDS also causes decreaseacsamt production,

which contributes to alveolar collapse. The lungscdme stiff or

noncompliant. Decreased functional residual capasgvere hypoxia, and
hypocapnia result.

Assessment Findings

Severe respiratory distress develops within 8 tdvd@s after the onset of
illness or injury. In the early stages, few deéngymptoms may be seen.
As the condition progresses, the following signspesp: increased
respiratory rate; shallow, labored respirationsanmsis; use of accessory
muscles; respiratory distress unrelieved with oxygadministration;
anxiety; restlessness; and mental confusion, agitaand drowsiness with
cerebral anoxia. Diagnosis is made according to ftlewing criteria:
evidence of acute respiratory failure, bilateraffiltrates on chest
radiography, and hypoxemia as evidenced by PaG2thkesn 50 mm Hg
with supplemental oxygen of 50% to 60%. Chest m@gdiphs reveal
increased infiltrates bilaterally.

Medical Management

The initial cause of ARDS must be diagnosed andtéce The client
receives humidified oxygen. Insertion of an enddieal or a tracheostomy
tube ensures maintenance of a patent airway. Melanentilation
usually is necessary, using positive end-expirappgssure (PEEP), which
provides pressures to the airway that are highar #imospheric pressures.
Mechanical ventilators usually raise airway pressiuring inspiration and
let it fall to atmospheric or zero pressure durggiration (intermittent
positive-pressure ventilation). When PEEP is upeditive airway pressure
is maintained on inspiration, expiration, and a¢ tend of expiration
(continuous positive-pressure ventilation).

The client’'s pulmonary status, determined by AB@dings and pulse
oximetry results, dictates the oxygen concentraéind ventilator settings.
Complications associated with the use of PEEP decloneumothorax and
pneumo-mediastinum (air in the mediastinal spadgpotension results in
systemic hypovolemia. Although the client experepulmonary edema,
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the rest of the circulatory volume is decreasedmBnary artery pressure
monitors the client’s fluid status and assists &tednining the careful
administration of IV fluids. Colloids such as albonare used to help pull
fluids in from the interstitium to the capillarie®\dequate nutritional
support is essential. Usually, the first choiceemgeral feedings, but total
parenteral nutrition may be necessary.

Nursing Management

Nursing management focuses on promotion of oxygemand ventilation

and prevention of complications. Assessing and todng a client’s

respiratory status are essential. Potential cowrmoios include

deteriorating respiratory status, infection, rerfailure, and cardiac
complications. The client also is anxious and rexpuiexplanations and
support. In addition, if the client is on a verttilg verbal communication is
impaired. The nurse provides alternative methods tfte client to

communicate.

4.0 CONCLUSION

Acute respiratory distress syndrome (ARDS), presipueferred to as
adult respiratory distress syndrome, is a clinicahdition that occurs
following other clinical conditions.

5.0 SUMMARY
In this unit, you have learnt that:
i. Respiratory failure describes the inability to exche sufficient

amounts of oxygen and CO2 for the body’s needs.
ii.  Respiratory failure is classified as acute or cloon
iii.  Treatment of respiratory failure focuses on maimtey.

6.0 TUTOR-MARKED ASSIGNMENT

Visit any health facility that has a ventilatorkeéapermission to see a
patient being managed with it. Share your expegeincthe discussion
forum.

7.0 REFERENCES/FURTHER READING
Bullock, B.A., &Henze, R.L. (2000).Focus on pathophysiology
Philadelphia: Lippincott ~ Williams & Wilkins.

Burke, K.M; Mohn-Brown, E.L &Eby, L (2011 Medical-Surgical Nursing
Care.(3"%d.). Boston: Pearson Education, Inc.
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1.0 INTRODUCTION

Lung cancer is a very common cancer, particulanyorg cigarette
smokers and those regularly exposed to secondiraakles It remains the
number one cause of cancer related deaths amongnetewomen in the
world.

2.0 OBJECTIVES

At the end of this unit, you will be able to:

) describe the pathophysiology and management ofdanger

) explain the difficulties associated with early diagis of lung cancer
o list the clinical manifestations of tumors of thedrastinum

. list surgical management of tumors of the mediastin

3.0 MAIN CONTENT
3.1 Lung Cancer

Lung cancer is a very common cancer, particulaniyoag cigarette
smokers and those regularly exposed to secondiraakles It remains the
number one cause of cancer related deaths amongntewomen in the
United States. The incidence of lung cancer hakeddy increased since
the early 1980s, related to:
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. More accurate methods of diagnosis

. The growing population of aging people

. The continued popularity of cigarette smoking
. Increased air pollution

. Increased exposure to industrial pollutants.

Lung cancer is more common in men than in womere iEte of women
dying from lung cancer continues to increase, ha@rewand indeed is
greater than the rate of women dying from breastea Most clients are
older than 40 years of age when diagnosed with tdamger.

Pathophysiology and Etiology

The exact mechanism for the development of lungceams unknown;

however, the link between irritants and lung canisewell established.

Prolonged exposure to carcinogens more than likélyproduce cancerous
cells. Smokers who quit reduce their risk of lungne@er to that of

nonsmokers within 10 to 15 years. Lung cancergeoeped in two overall

categories: non-small cell carcinomas, which inekidepidermoid or
squamous cell carcinomas, large cell or undiffea¢ed type, and

adenocarcinoma; and small cell carcinoma, alsorredfeto as oat cell
carcinoma. Many tumors begin in the bronchus amgaspto the lung

tissue, regional lymph nodes, and other sites, sscthe brain and bone.
Many tumors have more than one type of cancer Teké.transformation of
an epithelial cell in the airway initiates the gtbvef a lung cancer lesion.
As the tumor grows, it partially obstructs the lumef an airway or

completely obstructs it, resulting in airway coBepdistal to the tumor. The
tumor may hemorrhage, causing hemoptysis.

Signs and Symptoms

The cell type of the lung cancer, size and locatibthe tumor, and degree
and location of metastasis determine the presestgigs and symptoms. A
cough productive of mucopurulent or blood-streakpdtum is a cardinal
sign of lung cancer. The cough may be slight &t fand attributed to
smoking or other causes. As the disease advarteeslient may report
fatigue, anorexia, and weight loss. Dyspnea andtgban occur late in the
disease. Hemoptysis is common. If pleural effustmecurs from tumor
spread to the outside portion of the lungs, thentlexperiences dyspnea
and chest pain. Other indications of tumor spraadsgmptoms related to
pressure on nerves and blood vessels. Symptomsdendiead and neck
edema, pericardial effusion, hoarseness, and wocdlparalysis.

Diagnostic Findings
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Early diagnosis of cancer of the lung is diffichlicause symptoms often do
not appear until the disease is well establishé@. §putum is examined for
malignant cells. Chest films may or may not showrmaor. A CT or PET
scan or MRI is done if results from the chest rgthph are inconclusive,
or to further delineate the tumor area. Bronchogaopy be done to obtain
bronchial washings and a tissue sample for biopsye-needle aspiration
under fluoroscopy or CT guidance may be done taratspcells from a
specific area that is not accessible by bronchgscapgung scan also may
locate the tumor. A bone scan detects metastasietbone. The results of
a lymph node biopsy may be positive for malignamarnges if the lung
tumor has metastasized. Mediastinoscopy providesrext view of the
mediastinal area and possible visualization of tartbat extend into the
mediastinal space.

Medical and Surgical Management

The client’'s prognosis is poor unless the tumodistovered in its early
stages and treatment begins immediately. Becausg dancer produces
few early symptoms, its mortality rate is high. k&hsis to the mediastinal
and cervical lymph nodes, liver, brain, spinal ¢dydne, and opposite lung
is common. Treatment depends on several factors.mi&jor consideration
is the classification and staging of the tumor.eAftlassification of the
tumor, the stage of the disease is determined.irf§fagfers to the extent
and location of the tumor and the absence or pecesamd extent of
metastasis. Other factors that determine treatmenthe client's age and
physical condition and other diseases or disorderd) as renal disease and
CHF.

Surgical removal of the tumor offers the only pbagy of cure and usually
is successful only in the early stages of the disedhe type of lung
resection depends on the tumor’s size and locaRawliation therapy may
help to slow the spread of the disease and prosyaeptomatic relief by
reducing tumor size, thus easing the pressure exkdyy the tumor on
adjacent structures. In turn, pain, cough, dyspaad, hemoptysis may be
relieved. In a small percentage of cases, radiahiag be curative, but for
most, it is palliative. Complications associatedhwihe use of radiation
therapy include esophagitis, fibrosis of lung tesstand pneumonitis.
Chemotherapy may be used alone or with radiatienathy and surgery.
The principal effects of chemotherapy are to slomdr growth and reduce
tumor size and accompanying pressure on adjacenicttes.
Chemotherapy also is used to treat metastatic rissioMost
chemotherapeutic regimens use a combination ofsdrattper than a single
agent and, although not curative, often make tlenttimore comfortable.
New treatments in various stages of developmeihtidiecthe following:
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. New chemotherapy regimens

. Monoclonal antibodies that target specific carpreteins

. Photodynamic therapy that is a combination tneat with
chemicals and light

. Lung cancer vaccines to stimulate an effectmmune response

Nursing Management
Management of clients with lung cancer is essdnttake same as that for
any client with a malignant disease.

3.2  Tumors of the Mediastinum

Tumors of the mediastinum include neurogenic tumdusnors of the
thymus, lymphomas, germ cell, cysts, and mesenchyamors. These
tumors may be malignant or benign. These tumorsiswally described in
relation to location: anterior, middle, or postemaasses or tumors.

Clinical Manifestations
Nearly all the symptoms of mediastinal tumors refoim the pressure of
the mass against important intrathoracic organsyg&yms may include:

- cough

- wheezing

- dyspnea

- anterior chest or neck pain

- bulging of the chest wall

- heart palpitations

- angina and other circulatory disturbances, céoyanosis, superior
vena caval syndrome (i.e., swelling of the facesckneand upper
extremities)

- marked distention of the veins of the neck and thest wall
(evidence of the obstruction of large veins of thediastinum by
extravascular compression or intravascular invgsion

- dysphasia

- weight loss from pressure or invasion into thepésigus.

Assessment and Diagnostic Findings
Chest x-rays are the major method used initiallydiemgnose mediastinal
tumors and cysts. CT scans are the gold standardsEessment of the
mediastinum and surrounding structures. MRI may used in some
circumstances, as well as PET scans.
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Medical Management

If the tumor is malignant and has infiltrated swrding tissue, radiation
therapy and/or chemotherapy are the therapeuticalitied used when
complete surgical removal is not feasible.

Surgical management

Many mediastinal tumors are benign and operable [Deation of the

tumor (anterior, middle, or posterior compartmernts)the mediastinum

dictates the type of incision. The common incisiesed is a median
sternotomy; however, a thoracotomy may be usederdiipg on the

location of the tumor. Additional approaches maglude a bilateral

anterior thoracotomy (clamshell incision) or videssisted thoracoscopic.
The care is the same as for any patient undergbiogacic surgery. The
major complications include hemorrhage, injuryhe phrenic or recurrent
laryngeal nerve, and infection.

SELF-ASSESSMENT EXERCISE

1 Describe the pathophysiology and managemelntired) cancer

2. Explain the difficulties associated with eanyagnosis of lung
cancer

3. List the clinical manifestations of tumors bétmediastinum

4. List surgical management of tumors of the m&tdiam.

4.0 CONCLUSION

Lung cancer is more common in men than in womere iEte of women
dying from lung cancer continues to increase, ha@rewand indeed is
greater than the rate of women dying from breastea

50 SUMMARY
In this unit, you have learnt that:

i.  Lung cancer is a very common cancer, particularhorg
cigarette smokers and those regularly exposeddonsihand
smoke.

ii. Early diagnosis of cancer of the lung is difficldecause
symptoms often do not appear until the disease aed w
established.

iii.  Tumors of the mediastinum include neurogenic tumors
tumors of the thymus, lymphomas, germ cell, cystsd
mesenchymal tumors.
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iv.  Mediastinal tumors may be malignant or benign.
v. Chest x-rays are the major method used initiallglislgnose
mediastinal tumors and cysts.

6.0 TUTOR-MARKED ASSIGNMENT

Your 65-year-old neighbour tells you that he smol@d®5 years but quit 5
years ago. He has been experiencing a productivghcfor 3 weeks. Think
through your counsel to him and type your couns&l Submit this to your
facilitator.
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MODULE 2 CARING FOR PATIENTS WITH
INTEGUMENTARY SYSTEM DISORDERS —
TEAM LEADER

Unit 1 Assessment and Diagnostic Evaluation of Bieo of the
Integumentary System

Unit 2 Review of Related Anatomy

Unit 3 Caring for Patient with Common Skin Disorde

Unit 4 Caring for Patient with Infections and Isfations of the Skin

Unit 5 Caring for Patient with Pressure Ulcers

UNIT 1 ASSESSMENT AND DIAGNOSTIC EVALUATION
OF DISORDER OF THE INTEGUMENTARY
SYSTEM

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Assessment of the Integumentary System

3.1.1 Subjective Assessment of the Integumentasye8y
3.1.2 Objective Assessment of the Integumentaryefys
3.1.3 Assessment of Common Skin Variations
3.1.4 Assessment of Skin Lesions
3.1.5 Assessment of the Vascular Status of Skin
3.1.6 Assessment of the Hydration Status of Skin
3.1.7 Assessment of the Hair
3.1.8 Diagnostic Evaluation of the Integumentryt€ys

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

The integument system is composed of the skin emdgpendages (hair
and nails). The system covers almost the entire gfathe body where it
forms an amazing first-line defense system which st@p entry of any
form of injurious objects into the body. It alsonfitions in maintaining
major physiological homeostasis. The system posseasgreat deal of
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adaptation ability even in serious stressful situet However, as perfect
as this system may seem to be, it is however stibtepo maladaptation
and subsequently diseased states. This modulefdhergeeks to educate
you more on some of these disease processes. Cemsgq you will
therefore, be expected to consolidate on your kedgd base as well as
sharpen your skills in caring for patients withatders of the integument.

The focus of this unit will be to explore comprebierly, assessment of the
skin and its appendages by discussing various ntiedabf the assessment
with a view to help you to further understand tusicept and improve our
clinical competence in caring for patients withgaeonditions.

2.0 OBJECTIVES
At the end of this module, you will be able to:

assess patients with disorders of the integument an

manage responsibly, patients with disorders obfttee integument.
highlight the changes in the integument system

mention various modalities of assessment of thegumnent system
discuss the comprehensive subjective assessmemtpatient with
disorders of the integument

discuss the objective modalities of assessmeriteointegument

. explain nursing responsibilities associated withtla¢ assessment
modalities of the integument
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3.0 MAIN CONTENT
3.1 Assessment of the Integumentary System

3.1.1 Subjective Assessment of the Integumentary System
3.1.2 Objective Assessment of the Integumentary System
3.1.3 Assessment of Common Skin Variations

3.1.4 Assessment of Skin Lesions

3.1.5 Assessment of the Vascular Status of Skin

3.1.6 Assessment of the Hydration Status of Skin

3.1.7 Assessment of the Nails

3.1.8 Assessment of the Hair

3.1.9 Diagnostic Evaluation of the Integumentry System

3.1.1 Subjective Assessment of the Integumentary Sgm

Caring for patients with dermatologic disorderslwdquire the nurse to
obtain important information and direct observagiare. observing and
noting deviations from normal.

Health history interview include;

J Family and personal history of;

Skin allergies

Food allergies

Allergies to medications or chemicals

Previous skin problems and

Skin cancer

) Also the role of personal hygiene products suchassnetics, soaps
and shampoos in the incidence of recent skin pnable

J Health history:

O O 0O O0Oo

o] Onset, signs and symptoms of recent disorders

o] The location/ part affected

o] Duration of any disturbing symptoms like pain, itah or
rash

3.1.2 Objective Assessment of the Integumentary Sgm

This should involve the entire skin, mucous memébésarand skin
appendages such as scalp, hair, and nails.

Alterations are common features of other systensieate.
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Physical assessment includes inspection and pafptchniques.

. Preparation and requirements include;
o] A warm and well lited room
o] A penlight (to highlight lesions)

. Procedure:
o] Adequately drape the patient
0 Don gloves (if rash or lesions are present on kig.s
° Inspection; Observe the following characteristics;
0 Color; varies from person to person based on degfee
pigmentation.
" Pink or reddish hue skin often follows vasodilatore
to fever, sunburn and inflammation
" Pallor presents an absence of or decreased nokmal s
color and vascularity; best observed in the
conjunctivae or oral mucosa amongst dark skinned
individuals
. Bluish hue color is due to cyanosis indicating al

hypoxia; easily observed in the extremities, naitld
lips and mucous membranes.

" Jaundice is a yellowish discoloration of the skire do
elevated serum bilirubin; more easily observablthe
sclerae and mucous membranes

" Petechiae describes a pinpoint red spots on the ski
due to blood leakage into the skin; usually ap@esaa
grayish cast on dark skinned individuals
0] Temperature

o] Moisture or dryness
o] Texture (rough or smooth)
o] Lesions
o] Vascularity
0] The condition of the hair and nails.
° Palpation; check out for the following;
o] Skin turgor
o] Edema and

o] Elasticity
3.1.3 Assessment of Common Skin Variations

Erythema
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. This denotes redness of the skin

) It often is caused by the congestion of capillaries

) It is more observable at its location in light-gk&d people

. It complements increased warmth and edema andatidar(due to
intracellular infiltration) in cases of inflammatio

Rash

This refers to skin lesions, which presents with;

J Induration (local skin infiltrates); varies in sge

o Macule and papule are small indurations

. Vesicles are skin lesions with clear fluid infitiea

. Pustle are small, suppurative skin lesions

. Erythema

Cyanosis

. Cyanosis is the bluish discoloration of the skind amucus
membranes

. It is primarily due to hypoxia and/or hypoxemia

. It reflects respiratory and/or circulatory compremi

. It may be a;
o] Central cyanosis; affecting the torso and by fararsevere,

often due to respiratory and central circulatonjufe

o] Peripheral cyanosis; is evident on the fingertipd aail beds

and often indicate peripheral circulatory failurether
associated signs include cold, clammy skin, thrgadge and
rapid, shallow respirations.

Colour Changes

) Hypopigmentation: decreased or loss of skin pigmentation due to
low melanin secretion; may follow fungal infectie@gzema

. Vitiligo, condition characterized by destruction of the amai
secreting cells in a well-defined area of the skasulting in white
patches.

) Hyperpigmentation, increased melanin secretion. Causes include

post inflammatory conditions (e.g. a disease ouryjj; Sun burn
injury; senility or in some cases, genetic preditet

3.1.4 Assessment of Skin Lesions

Skin lesions may vary in size, shape, and causes.
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Classification of skin lesions

Primary lesions:

These describe initial lesions that are not assstiavith any form of
underlying disease conditions. They are skin lesithrat originally arise
from previously normal skin.

Various forms of primary skin lesions include;
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Macule:Flat, non-palpable skin lesion appearing only asliaed
colored spot with a well-defined border: it usualjess than 1cm in
diameter.

A Patch: is a macule larger than 1cm in diameter. Color cany
from brown, white, tan, purple or red. Exampleslude Freckles,
Flat moles, Petechia, Rubella, Vitiligo, Port Wirgtains or
Ecchymosis

Papule: an elevated, palpable, solid mass with a wellrebefi
circumscribed border, often with diameter less titaGcm e.g.
elevated nevi, warts, lichen planus

Plagueimay be a coalesced papules with flat top andmoaa th
0.5cm in diameter e.g. Psoriasis, actinic keratosis

Nodule: an elevated, palpable, solid mass involving mdreghe
dermal structures, with a well-defined bordersmigasures about
0.5-2cm e.g. Lipoma, squamous cell carcinoma, goalsorbed
injection, dermatofibroma

Tumor: describes an elevated, palpable, solid mass rootede
dermal structures: a tumor measures 1-2cm in demalways
without a sharp, well demarcated borders e.g. laidgema,
carcinoma

VesicleCircumscribed, elevated, palpable mass containgrgus
fluid: usually less than 0.5cm in diameter e.gioes of Herpes
simplex/zoster, chickenpox, poison ivy, blister aafsecond-degree
burn

Bulla: are vesicles more than 0.5cm wide e.g. are lesmins
Pemphigus, contact dermatitis, large burn blistgrsison ivy,
bullous impetigo

Wheals: are elevated mass without permanent borders kan of
irregular and varying architectures (size and Qqoldir is due to
dermal transudation i.e. serous fluid infiltratiohthe dermis. This
lesion does not contain free fluid in a cavity wleempared with a
vesicle. Examples include Urticaria (hives), indatts
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. Pustule: is a pus filled vesicle or bulla e.g. Acne, impefi
furuncles, carbuncles
. Cyst: is an encapsulated fluid-filled mass with varyransistency

usually in the subcutaneous tissue or dermis eeha&ous cyst,
epidermoid cysts.

Secondary lesions:

These describe those lesions that are due to yndgrdiseases or those
that surface due to changes in or worsening ofragoy lesion usually due
to external causes (such as scratching, traumactiohs) or changes
caused by wound healing process.

Examples include:

) Erosion: presents with loss of superficial epidermis chignamed by
a depressed, moist skin area. Usually the dermispaed e.g.
following ruptured vesicles, scratch marks

) Ulcer: is an area of skin loss affecting the whole epideand
dermal structures with characteristic necroticuiis$oss; bleeding
and possible scarring e.g. Stasis ulcer of venamssifficiency,
pressure ulcer

o Fissure:is a linear crack in the skin which may extendhi® dermis
e.g. Chapped lips or hands, athlete’s foot
) ScalesFlakes secondary to desquamated, dead epithelidnghw

may adhere to skin surface. It presents varyingra@ilvery, white)
and texture varies (thick, fine). Example includadruff, psoriasis,
dry skin, pityriasisrosea

. Crust:Dried residue of serum, blood, or pus on skin swfa
presenting as large, adherent crust (a scab). Hramgude residue
vesicular rupture: impetigo, herpes, eczema

J Scar (Cicatrix): is a skin mark following healing of a wound/lesion
due to deposition of fibrilla connective tissue.ung scars appears
red or purple while a mature scar is white or ghstg: Example
include healed wound or surgical incision

. Keloid: a hypertrophied (exaggerated) scar tissue formatige to
excessive formation and deposition of fibrilla egén during
healing. It presents as elevated, irregular s¢as. & more common
phenomenon among dark skinned people

) Atrophic leisions: it follows loss of or inadequate production of
collagen and elastin tissue to replace tissue tlogs presenting as
thin, dry, transparent epidermal appearance witiragtteristic loss
of surface markings and visible underlying vessklsnay follow
selinity ageing, or arterial insufficiency
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J Lichenification: presents secondary thickening of the skin with
prominent skin markings often due to repeated mdpbirritation,
scratching as with contact dermatitis

Quick assessment of a skin lesion:
Quick assessment should include;

) A careful observation of the lesions charactesstiand
documentation of the following;
o] Distribution of the lesion (e.g., bilateral, symmet linear,

circular); to elicit its pattern and shapes as ati@rized of
certain diseases

o] The extent of the distribution whether regional giobal
distribution

0 The color of the lesions

o] The shape of lesions

o] Pattern of eruption (e.g., macular, papular, sgaloozing,
discrete, confluent)
o] Presence of acute open wounds or lesions
° Palpation the lesions to determine;

0 Any redness, heat, pain, or swelling
0 Size: measure metric ruler to determine any furéxéension
o] Shape and border and
0 Consistencies and
o] Mobility i.e. fixed or fluctuant

. Document findings in the patient’s health recorto idetails;

Further assessment should include:

) Wound bed: for necrotic and granulation tissuethgium, exudate,
color, and odor.

. Wound edges and margins: for undermining (i.e.emsibn of the
wound under the surface skin), and evaluate foditiom.

. Wound size (in millimeters or centimeters) to detiee diameter
and depth of the wound and surrounding erythema.

. Surrounding skin: Assess for color, suppleness amuisture,

irritation, and scaling.

3.1.5 Assessment of the Vascular Status of Skin

A description of vascular changes includes locatidistribution, color,
size, and the presence of pulsations.
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Common vascular changes include;

. Petechia:small (1-2mm), round red or purple macule, secontiar
blood extravasation. It is associated with bleediegdencies or
emboli to skin

o Ecchymosis: Round or irregular macular lesion, larger than
petechia. Its color varies and changes. It is sdmgnto blood
extravasation and is associated with trauma, bieetgindencies

) Cherry Angioma: Papular and round, red or purple and noted on
trunk, extremities. It may blanch with pressureisia normal age-
related skin alteration and usually not clinicalgnificant

) Spider Angioma: Red, arteriole lesion with central body and
radiating branches. It is notably evident on fawveck, arms, trunk
and rare below the waist. The lesion may blanch wressure. It is
associated with liver disease, pregnancy, vitamdeficiency

) Telangiectasia (Venous Star)Spider-like or linear shaped varies,
bluish or red in color which does not blanch wittegsure. It is
commonly noted on legs, anterior chest and is s#gn to
superficial dilation of venous vessels and capékr Its formation
follows increased venous pressure states (vaneskit

3.1.6 Assessment of the Hydration Status of Skin

Skin moisture, temperature, and texture are assgssrarily by palpation.
The elasticity (i.e., turgor) of the skin, whichcdeases in normal aging,
may be a factor in assessing the hydration stdtagatient.

Assessment of the Nails
Inspection includes observation of configuratiomlpc, and consistency.
Many alterations reflect local or systemic abnorties

. Transverse depressions known as Beau's lines nilegtreetarded
growth of the nail matrix due to severe illnessmgre commonly,
local trauma.

J Ridging, hypertrophy may also follow local trauma.

. Paronychia, an inflammation of the skin around riad, is usually
accompanied by tenderness and erythema.

) Clubbing presents as extension of the normal dogfieeen the nail

and its bed (usually 180 degrees or greater) aftensiog of the nail
base (feels sponge-like on palpation). The angieden the normal
nail and its base is 160 degrees and the nail isasgually firm on
palpation.
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Keys: Top right: Beau's lines

Top left: spoon nail due to folic acid deficiency
Middle right: early clubbing

Middle left: late clubbing

Bottom right: Pitting nail

Bottom left: Paronychia

SELF ASSESSMENT EXERCISE

I. discuss the changes in the integument system

il. Discuss the subjective and objective assessmeat dtient with
disorders of the integument

You can compare your answers with the contentetturse and reference

materials. Endeavour to share your answer with ymlleagues on the
discussion platform.

3.1.7 Assessment of the Hair
This includes inspecting and palpating done in &d-kghted examination
roomWith a gloved hand the hair should be partedsée the scalp

condition.

The scalp should be assessed for any abnormahtgsweidence of itching,
inflammation, scaling, or signs of infestation (ilece or mites)

Hair Color and Texture
° Color variations:

o] Natural color ranges from white to black.
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o] Gray hair is associated with ageing; often firsticed as
early as the third decade in some individualss Hue to loss
of melanocytes. However, grey hair also followseddary
traits.

0 Albinism (i.e., partial or complete absence of pagation)
presents with white hair from birth.

Hair texture variations:

o] Dry, brittle hair may result from overuse of hayed, hair
dryers, and curling irons or from endocrine disosgdsuch as
thyroid dysfunction.

0 Oily hair is usually caused by increased secrefiom the
sebaceous glands close to the scalp.

Hair Distribution
Physiologic variations: Body hair texture and disition varies with the
following factors;

J Body location:
o] Hair over most of the body is fine
o] Hair in the axillae and pubic areas is coarse.
0 Pubic hair develops at puberty as a secondary bkexua
characteristic.

Pubic hair in males is diamond-shaped extendintputhe umbilicus while

it is an inverted triangle in females. Variationtbis pattern of distribution

especially a characteristic of the opposite gemdgy signal an endocrine
problem and that will require a further investigati Male pattern hair
distribution may be seen in some women after memspaue to estrogen
suppression.

. Racial differences: such as straight hair in Asiang curly, coarser
hair in people of African descent.
. Gender: Men tend to have more body and facialtham women.

Pathophysiologic variations:

. Hair Loss or alopecia; this can be focal or global
Scalp hair loss is the most common noticeable paged may range
from localized, patchy areas to generalized baklnes

Some of the possible causes include:
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(@)

Patchy hair loss has been thought to be due tduzltiair pulling
or twisting from excessive;

Traction on the hair (e.g., braiding too tightly);

Use of dyes, straighteners, and oils;

Chemotherapeutic agents (e.g., doxorubicin, cydephamide);
Fungal infection;

Moles or lesions on the scalp

O OO0 0O

Male pattern baldness: affects more than one tidHeomale population is
believed to be related to;

o] Heredity
o] Aging and
o] Androgen (male hormone) levels
) Hirsutism; Excessive hair on the face, chest, sters| and pubic

area, in pre-menopausal women may indicate hormonal
abnormalities particularly of the pituitary or adaé origin.

3.1.8 Diagnostic Evaluation of the Integumentry Syem
Diagnostic procedures that may identify skin candg include:

Skin Biopsy

This procedure obtain tissue from nodules, plaqidisters, and other
lesions, for microscopic examination to excludeestablish diagnosis such
as malignancyBiopsy may be by scalpel excision orskin punch
instrument.

Skin Scrapings

Tissue samples from suspected fungal lesions aepeed with a scalpel
blade moistened with oil to prevent tissue adheretac the blade. The
scraped material can then be microscopically exathion a glass slide,
covered with a slip

Tzanck Smear

Tzanck smear aim to examine cells from blisterikip $eisions, such as
herpes zoster, varicella, herpes simplex, and p&uph it involves

collecting secretions from a lesion, smear it oglass slide, stain the
sample and examined under a microscope.

Immunofluorescence
Aimed at identifying the site of an immune react{orflammation)
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Immunofluorescence testing combines an antigen mitb@dy with a
fluorochrome dye.

Direct tests on skin detect auto-antibodies (irgibadies directed against
portions of the skin). Indirect immunofluorescenest detects specific
antibodies in the serum.

Patch Testing

Purpose is to identify allergens
It involves applying the suspected allergens tonabrskin under occlusive
patches.

Positive tests can be grouped thus;

. Weak positive reaction; development of redness,uriibn
(swelling), or itching

. Moderately positive reaction; fine blisters, papguland severe
itching

. Strong positive reaction; blisters, pain and ultera

Wood'’s Light Examination
Wood'’s lightis a special lamp that produces longavailtraviolet (UV)
light rays in a characteristic dark purple fluorsce.

Skin examination under this instrument can diffieda epidermal from
dermal lesions and spot abnormal pigmented aregso{pigmented or
hyper-pigmented lesions) from normal skin.

On examination, hyper-pigmented lesions will almdstappear, whereas
hypo-pigmented lesions increase in paleness (Wéstn

Clinical Photographs

Photographs are taken to document;

o The nature and extent of the skin condition and

J Progress or improvement resulting from treatment.

4.0 CONCLUSION

Caring for patients with dermatologic disorderslwadquire the nurse to
obtain important information and direct observagiare. observing and
noting deviations from normal.
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5.0 SUMMARY

In this unit, you are expected to have learnt about
i.  The changes in the integument system.
il.  Various modalities of assessment of the integursgsiem.
iii.  Comprehensive subjective assessment of a pati¢ntdigorders of
the integument.
iv.  Objective modalities of assessment of the integiimen
v. Nursing responsibilities associated with all thesessment
modalities of the integument.

6.0 TUTOR-MARKED ASSIGNMENT
Now that you have learnt this much, visit a hodpmfachoice within your
vicinity and perform a comprehensive assessment afamed patient

visiting the dermatologic clinic. Share your anssvesith your colleague in
the discussion forum.
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UNIT 2 CARING FOR PATIENT WITH COMMON SKIN
DISORDER

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Pruritic Disorders
3.1.1 General Itching
3.1.2 Perineal and Perianal Itching
3.1.3 Secretory Disorders of the Skin
3.1.3.1Hydradenitis Suppurativa
3.1.4 Seborrheic Dermatoses
3.1.5 Acne Vulgaris
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

The focus of this unit is on exploring various diers of the integument,
with a view to improve your knowledge base and pbaryour clinical
competence in caring for patients with these camukt

2.0 OBJECTIVES
At the end of this unit, you will be able to:

Discuss the types pruiritic disorders of skin
Discuss types of secretory disorders of the skin
Discuss the management of pruiritus

Highlight the management of acne vulgaris

3.0 MAIN CONTENT

3.1  Pruritic Disorders
3.1.1 General Itching
3.1.2 Perineal and Perianal Itching
3.1.3 Secretory Disorders of the Skin
Hydradenitis Suppurativa
3.1.4 Seborrheic Dermatoses
3.1.5 Acne Vulgaris

127



NSC 401

MEDICAL-SURGICAL NURSING 11

3.1.1 General Itching
Pruritus is one of the most common dermatologicgamts.
Pruritus usually is more severe at night and is liesquently reported

during

waking hours, probably because the persatisisacted by daily

activities.

Classifications:
Primary (Essential) pruiritus:

Secon
[ ]

It is caused by a primary skin disease

It may be associated with or without resultant raslesions.
Generally rapid in onset, and may be severe entugtterfere with
normal daily activities.

dary Pruiritus: causes include;

Systemic disease such as diabetes mellitus; blsodd#rs; cancers;
renal, hepatic and thyroid diseases

Medications such as aspirin; antibiotics; hormofies, estrogens,
testosterone, or oral contraceptives) and opiaiés, (morphine or
cocaine)

Certain soaps and chemicals

Radiation therapy

Temperature extreme; Prickly heat (i.e., miliaaajl

Contact with woolen garments

Psychological factors, such as excessive stredanmly or work
situations

Pathophysiology

Local

irritation (scratch) stimulates the itch rptms on the skin and

subcutaneous layers and the leads to release tafriine by neighbouring
histaminegic cells. The usual response of the iddal is scratching.

Scratc

hing will further produce more pruritus theenstituting a vicious

itch—scratch cycle.

Scratc
raised

hing may impair skin integrity by inducingcexation, redness,
areas (i.e., wheals), and subsequent iofedtith pigmentation

changes may result.

Geron

tologic Considerations

Pruritus occurs frequently among the elderly ofienause of;
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All of these factors increase the incidence of ifmar

Medical Management

. A thorough history to include recent medication,amnfge of
cosmetics or soaps
J Physical examination to identify the;
o] Underlying environmental triggers such as warm, aryor
irritating bed linens
0 Secondary causes of the pruritus, such as featfiadkergy
o] Identify signs of infection

Treatment should focus on relieving the conditiowl @reating triggering
conditions

General measures include:

J Avoid washing with soap and hot water

Use bath oils containing a surfactant

A warm bath with a mild soap

Application of a bland emollient to control xeroéi®., dry skin)
Cold compress, ice cube, or mentholated cool ageatsalso help
relieve pruritus by inducing vaso-constrict

Pharmacologic Therapy

) Topical corticosteroids as anti-inflammatory agednt decrease
itching
) Oral antihistamines:  sedative  antihistamines suchs a

diphenhydramine (Benadryl) or hydroxyzine (Ataraxpest used at
bed time to produce a restful and comfortable sl&&m-sedating
antihistamines such as fexofenadine (Allegra) sthdug used to
relieve daytime pruritus.

) Tricyclic antidepressants; such as doxepin (Sineguaay be used
for neuropsychogenic pruritus.
J Non- resolving pruiritus will require further invggation for a

systemic problem

Nursing Management
The patient will benefit from the following;

o Tepid (not hot) water bath

) Shake off excess water and blot between intertriggnareas (i.e.,
body folds) with a towel.
J Avoiding vigorous rubbing of skin with towel
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o Skin lubrication with an emollient immediately afteathing to trap
moisture
. Avoiding situations that cause vasodilation sucheggsosure to an

overly warm environment

Stopping ingestion of alcohol or hot foods andikigu

Using humidifier if environmental air is dry

Limiting activities that increase perspiration

Wearing cotton clothing next to the skin rather nthgynthetic
materials to relieve night itching

Keeping the room cool and humidified

Avoiding vigorous scratching

Keeping the nails trimmed to prevent skin damageiafection.
Further testing in case of resistant cases

The nurse should explain each test and the expectisdme to the
patient.

3.1.2 Perineal and Perianal Itching
This defines pruritus of the genital and anal regio
Possible causes include:

° Local irritants:
0 Small particles of fecal material in the perian@vices
0 Small fecal materials attached to anal hairs
0 Scabies and lice
) Peri-anal skin damage: caused by;
o] Scratching
0 Moisture
° Decreased skin resistance: due to;
o] Corticosteroid therapy or

o] Antibiotic therapy

Local lesions: such as Hemorrhoids
Fungal or yeast infections

Pinworm infestation

Conditions such as;

o] Diabetes mellitus

0] Anemia

o] Hyperthyroidism and

o] Pregnancy

J Occasionally, idiopathy
Management
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The patient is instructed as follows;

) Ensure proper hygiene measures

) Discontinue home and over-the-counter remedies.

. Rinse the perineal or anal area with lukewarm watet blotted dry
with cotton balls

) Use pre-moistened tissues to clean up after dedecat

. Apply Cornstarch in perianal skin-fold to absorlogpération

J Avoid bathing in too hot water

) Avoid using bubble baths, sodium bicarbonate artdrgent soaps

(all aggravate dryness).

Keep the perineal or perianal skin area as dryasibple

Avoid wearing synthetic fabrics underwear

Avoid use of local anesthetics because of possilidegic effects.
Avoid vasodilating agents or stimulants (e.g., h@dpcaffeine)
Avoid mechanical irritants such as rough or woaikrthing.

Eat diet adequate in fiber to prevent minor trautbathe anal
mucosa due to constipation

3.1.3 Secretory Disorders of the Skin

HydradenitisSuppurativa

o This condition can occur in certain individuals.
) The cause is unknown.

) It seem to be triggered by pubertal changes

J It has no genetic predilection
Pathophysiology

There is abnormal blockage of the sweat glands

This causes recurring inflammation with nodularniation and draining
sinus tracts.

Eventually, sweat gland fibrosis with formation lofpertrophic bands of
scar tissue in the area of the sweat glands.

Clinical Manifestations

The condition occurs more frequently in the axilla

It can also affect the inguinal folds, the monsipund the buttocks.
The main feature is multiple suppurative lesions
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Management

Management is difficult.

. Hot compresses

J Oral antibiotics

. Isotretinoin (Accutane) or etretinate can be triedth careful
monitoring for side effects

) Incision and drainage of large suppurating areas

. Packing wound with gauze to facilitate drainage

. Surgical excision of the entire area to removesitar tissue and any

infection may be necessary

3.1.4 SeborrheicDermatoses
Seborrheic dermatitis is a chronic inflammatoryedise of the skin
It affects predominantly areas where;

J Sebaceous glands are abundant such as the fage, epabrows,
eyelids, sides of the nose and upper lip, malaonsg(i.e., cheeks),
ears, axillae, under the breasts, groin, and dlutesase of the

buttocks
. The glands lie between skin folds
. The bacteria count is high.

It is associated with seborrhea i.e. excessiveymtooh of sebum
The sebaceous gland secrets sebum
Seborrheic dermatitis has a genetic predisposition

Clinical Forms
Two forms of seborrheicdermatoses can occur;

o Oily form
o] The skin appears moist or greasy.
0] Presents with;
. Patches of sallow, greasy skin with or without spland slight
erythema (i.e., redness):
" Small pustules or papulopustules resembling acrteeirunk:
0 It affects predominantly the forehead, nasolahwdd,fbeard

area, scalp, and between adjacent skin surfacié® iregions
of the axillae, groin, and breasts.

. Dry form: presents with flaky desquamation of the scalp vath
profuse amount of fine, powdery scales, is commooélled
dandruff
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Clinical Manifestations

Either may start in childhood and continue througHie.

Mild forms are asymptomatic

Scaling often is accompanied by pruritus

Scratching can lead to secondary infections andrexten.

It presents with periods of remissions and exadiens

Factors such as hormones, nutritional status, tiofec and
emotional stress influence its course.

Medical Management

) No known cure for seborrhea

) Objective of therapy is to control the disorder atidw the skin to
repair itself.

. Seborrheic dermatitis is a chronic problem with cexhations and
remissions

) The goal of management is to keep symptoms underaio

) Topical corticosteroid cream: should be used wibtion near the
eyelids as it can induce glaucoma and cataradsrme patients.

. Anti-seborrheic shampoos: Those containing selenisuifide

suspensions, zinc pyrithione, salicylic acid of.tsutompounds, and
tar shampoo that contains sulfur or salicylic doitreat dandruff.

Note that a secondary candidal (yeast) infectian aacur in body creases
or folds. The risk can be aggravated by diabetdbtuse

Nursing Management
A person with seborrheic dermatitis is advised to;

) Avoid external irritants, excessive heat, and peaiipn
. Avoid rubbing and scratching
. Avoid secondary infection by;
o] Promoting skin aeration
o] Keeping the skin folds clean and dry
) Use medicated shampoos to treat dandruff
J Adhere to the treatment program.

Note that emotional management is essential dugsteffect on body
image; patient should be treated with sensitivitd an awareness of their
need to express their feelings.
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SELF ASSESSMENT EXERCISE

Now, you will be required to evaluate yourself withe following
guestions:

Mr. O.Y. is a 19 year old, who presented in the atogic clinic and has

been diagnosed with acne vulgaris of the face.

I. What category of skin disorders do acne vulgatigrto

il. Enumerate the social and psychological concermdroD.Y.

iii. Using the nursing care plan, identify and solveotider of priority,
the two nursing diagnoses of Mr. O.Y.

Note that, you are to grade yourself based on nifi@mation provided
within the content of the unit. If you have gradexdirself poor, you can re-
work.

3.1.5 Acne Vulgaris
Acne vulgaris is a common follicular disorder

. It affects the susceptible hair follicles, most ecoomly found on the
face, neck and upper trunk. It is characterized by;
o] Comedones (i.e., primary acne lesions) both clesedopen
o] Papules
0 Pustules
0 Nodules and
o] Cysts
Epidemiology:
) Acne is the most commonly encountered skin conditio
adolescents and young adults.
) It affects both genders equally
) Its onset is slightly earlier for girls becauselgyireach puberty
earlier than boys
) Acne becomes more pronounced at puberty and dadobtpscence
. Important factors in acne development include:
0 Genetic factor
o] Hormonal factor and
o] Bacterial factor.
o In most cases, there is a family history of acne.
Pathophysiology

During childhood the sebaceous glands are small amtually
nonfunctioning.
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At puberty, these glands become enlarged and sesedtum through the
hair follicle out onto the skin surface under emntloe control, especially by
the androgens.

High androgenic stimulation during adolescence pced heightened
sebaceous gland response thus resultant high lefelsebum cause
accumulation and plugging of the pilosebaceoussduithis accumulated
material forms comedones.

There are two forms of comedones:

o Closed comedones i.e., “whiteheads’obstructive lesions due to
impacted lipids or oils and keratin plug in theati@d follicle. They appear
as small, whitish papules with minute follicular emings. Rupture of

especially closed comedones can occur and subgegflemmation due to

contamination of leaking follicular contents (e.gepum, keratin, bacteria)
with certain skin bacteria, such Bsopionibacterium acnes.

o Open comedonesfollicles are patent and the contents of the ducts
are in open communication with the skin surfacdaseguent accumulation
of lipid, bacterial, and epithelial debris resulis formation of
“blackheads”

Acne Vulgaris of the face

Clinical Manifestations

o The primary lesions of acne are comedones.
. Contamination and inflammation of comedones prasasit
0 Erythematous papules
0 Inflammatory pustules and
0 Inflammatory cysts
o Mild papules and cysts may drain and heal spontasigo
o Deeper papules and cysts may result in skin searrin
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) Acne is usually graded as mild, moderate, or sebased on the
number and type of lesions
) (e.g., comedones, papules, pustules, cysts).

Assessment and Diagnostic Findings
) The diagnosis is based on the history and physiainination
. Biopsy of lesions is seldom necessary for a defaidiagnosis.

Medical Management

The goals of management are to;

. Reduce bacterial colonies

Decrease sebaceous gland activity

Prevent the obstruction of follicles

Reduce inflammation

Combat secondary infection

Minimize scarring and

Eliminate factors that predispose the person te.acn

The therapeutic regimen depends on the type obrle@.g., comedonal,
papular, pustular, cystic).

There is no predictable cure for the disease

Combinations of therapies are available to effetyicontrol its activity.
The duration of treatment depends on the extentsawerity of the acne.
In severe cases, treatment may extend over years.

Nutrition Therapy

) No food restrictions have been recommended

) Specific food/ product like chocolate, cola, friéoods, or milk
products have been reported to reduce acne formatio

. Good nutrition boosts immune function against ba&teand
infection.

Facial hygiene

. Mild cases may require washing the face twice edap with a
cleansing soap to remove the excessive skin oilta@dtomedo in
most cases.

) Oil-free cosmetics and creams should be chosen.

) Psychological care: include positive reassurance,@ing sensitive

to the patients feelings
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Over-the-counter acne medications containing sadicgcid and
benzoyl peroxide are very effective at removing #ebaceous
follicular plugs.

Topical Pharmacologic Therapy

Benzoyl Peroxide;

o] Depress sebum production and

Promote breakdown of comedo plugs.

Suppressing. acnes activities.

Initial side effects include redness and scaling

Also available as benzoyl erythromycin, and benzyfur

combinations

Vitamin A acid (tretinoin): used to clear the keratin plugs from the

pilosebaceous ducts.

0 Vitamin A acid acts by speeding the cellular turmoand
forcing out the comedones thus preventing formatibnew
comedones.

o] Symptoms may worsen during early weeks of therapytd
inflammation; erythema and desquamation. Improvémen
may take 8 to 12 weeks. Patient should avoid syposxe
while using this topical medication because it ncayse an
exaggerated sunburn.

Topical Antibiotics; Topical antibiotic treatment for acne is

common.

Topical antibiotics acts by;

Suppressing the growth &f acnes

Reducing superficial free fatty acid levels

Decreasing comedones, papules, and pustules fommeatid

They produce no systemic side effects.

Common topical preparations include tetracyclinedamycin, and

erythromycin.

O O OO

Systemic therapies:

0]
0]

Systemic Antibiotics;

Oral antibiotics include tetracycline, doxycycliard minocycline
They can be administered in small doses over a |wergpd for
months to years.

They are very effective in treating moderate andese acne
especially when associated with inflammation andstyles,
abscesses formation and scarring.

Tetracycline is contraindicated in children youngean age 12 and
in pregnant women. Administration during pregnanay affect the
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(@)

development of teeth, causing enamel hypoplasia @erchanent
discoloration of teeth in infants.

Side effects of tetracyclines include photosenytivnausea,
diarrhea, cutaneous infection in either gender, aadinitis in
women and candidiasis, a fungal infection.

Oral Retinoids

Synthetic vitamin A compounds (i.e., retinoids)

Dramatic in cases with nodular cystic acne unresipen to
conventional therapy

Isotretinoin (Accutane); for active inflammatory qudar pustular
acne with tendency to scar.

Mode of actions;

Reduces sebaceous gland size and

Inhibits sebum production.

Causes epidermal desquamation thereby unseatingerpelling
existing comedones.

The most common side effects are

Cheilitis (i.e., inflammation of the lips)

Dry and chafed skin and mucous membranes

These are reversible with withdrawal of the medorat

Isotretinoin is teratogenic in humans causing @ miervous system
and cardiovascular defects and structural abnaislf the face in
developing foetus.

Contraceptive measures for women are mandatoryglareatment
and for about 4 to 8 weeks thereafter.

Hormone Therapy

Estrogen therapy (including progesterone—estrogepgpations)
They suppress sebum production and reduce oily skin

It is usually reserved for young women with exaedéidns at certain
times in the menstrual cycle.

Estrogen in the form of estrogen-dominant oral @oEptive
compounds may be administered on a prescribedcagdimen.
Estrogen is not administered to male patients ts=cafiundesirable
side effects such as enlargement of the breastslecréase in body
hair.

Surgical Management
Surgical treatment of acne consists of;

Comedo extraction
Injections of corticosteroids into the inflamedites and
Incision and drainage of large, fluctuant, nodulgstic lesions

Modes of surgeries:
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Cryosurgery (i.e., freezing with liquid nitrogen)ayn be used for
nodular and cystic forms of acne.

Deep abrasive therapy (i.e., dermabrasion) is veddior cases with
deep scars. It requires removal of the epidermilssmme superficial
dermis down to the level of the scars.

Comedones extraction; may be done with a comedadt.
Removal of comedones leaves erythema, which mag sakeral
weeks to subside.

Recurrence of comedones after extraction is comnemause of the
continuing activity of the pilosebaceous glands.

Nursing Management
Nursing care consists of;

Monitoring and managing potential complications &kin
treatments.

Patient education in proper skin care techniqued mranaging
potential problems related to the skin disordetherapy.

Instruct patients to;

Take prescribed medications

Wash their face and other affected areas with suldp and water
twice each day to remove surface oils and prevestroction of the

oil glands.

Avoid scrubbing the face as acne is not causedrbymd cannot be
washed away.

Use mild abrasive soaps and drying agents to edtairthe oily

feeling

Avoid excessive abrasion that often makes acneenansl increase
possible bacterial contamination.

Avoid irritating soap as the condition may warrant.

Avoid all forms of friction and trauma includingqpping the hands
against the face, rubbing the face, and wearingt tapllars and

helmets.

Avoid manipulation of pimples or blackheads.

Avoid cosmetics, shaving creams and lotions unledsrwise

advised.

Eat a nutritious diet that will help the body maint a strong

immune system.
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4.0 CONCLUSION

Pruritus is one of the most common dermatologicgamts.

Pruritus usually is more severe at night and is leequently reported
during waking hours, probably because the persatisisacted by daily
activities.

5.0 SUMMARY
At this juncture, you are expected to have leaooli&

i.  Various types of Pruiritic disorders of the skin
ii.  Various types of Secretory skin disorders
iii.  Management of pruiritus
iv.  Management of acne vulgaris

6.0 TUTOR-MARKED ASSIGNMENT
Now that you have learnt this much, visit a hodpmfachoice within your

vicinity and manage a patient with pruiritus withrgicular reference to
prevention
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UNIT 3 CARING FOR PATIENT WITH INFECTIONS AND
INFESTATIONS OF THE SKIN

CONTENTS
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3.6 Blistering Diseases of the Skin
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1.0 INTRODUCTION

This unit will focus on exploring care of patientgth Infections and
infestations of the skin, with the intent of impmoy your knowledge base
and requisite clinical skills.
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2.0 OBJECTIVES
At the end of this unit, you will be able to:

discuss the types of bacterial skin infections
discuss the clinical manifestations of psoriasis
manage toxic epidermal necrolysis

highlight general preventive measures of scabies.

3.0 MAIN CONTENT
3.1 Bacterial Infections of the Skin
3.1.1 Pyodermas

This means pus-forming bacterial infections of skim
It may be primary or secondary.

J Primary skin infections: originate in previously normal skin
usually by a single organism.

. Secondary skin infections arise from a preexisting skin disorder or
from disruption of the skin integrity from injuryr surgery.

. Several microorganisms have been implicated mostabho
Staphylococcus aureus and Group A streptococci.

J The most common primary bacterial skin infectioresienpetigo and
folliculitis.

3.1.2 Impetigo

Impetigo is a pyogenic superficial skin infection

Causespyogenic Staphylococci, Streptococci and even pileltbacterial
infections.

Bullous impetigo:describes a more deep-seated skin infection calged
pyogenicS. aureus and characterized by formation of bullae (largeidf
filled blisters) which may rupture, leaving rawdrareas.

It commonly affects exposed areas of the body,,fa@nds, neck and
extremities.
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Impetigo is contagious and may contiguously spreadther parts of the
skin

Mode of spreadincludes direct contact such as;
J Touching the patient
) Using towels or combs soiled with exudates fromléseéns

Although impetigo is seen at all ages

Predisposing factors;

Poor hygienic conditions
Pediculosiscapitis (head lice)
Scabies (itch mites)

Herpes simplex

Insect bites

Poison ivy or

Eczema

Chronic health problems
Malnutrition

Some people have been identified as asymptomatreisaof S. aureus,
usually in the nasal passages.

Clinical Manifestations

. The lesions begin as small, red macules

) Quickly become discrete, thin-walled vesicles

) Soon rupture and become covered with a loosely radhdioney-
yellow crust

) These crusts are easily removed to reveal smoati, moist
surfaces on which new crusts soon develop.

J If the scalp is involved, the hair is matted, whuistinguishes the

condition from ringworm.

Medical Management
Systemic antibiotic therapy is the usual treatment.

. Advantages include;
0 Reduces contagious bacterial spread
0 Treats deep infection
o] Prevents spread to the respiratory tract
0 Eradicates respiratory tract infection and
0 Prevents sequel such as acute glomerulonephr#is Kidney

infection) which may follow Streptococcal skin dases.
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) Non-bullous impetigo requires benzathine penicillor oral
penicillin.
o Bullous impetigo requires treatment with a penitdke-resistant

penicillin  (e.g., cloxacillin, dicloxacillin) or &thromycin in
penicillin-allergic patients

Topical antibacterial therapy (e.g., mupirocin)

J Useful for focal infections

. Generally not as effective as systemic therapy iadieating
respiratory tract infection and thus increasingribk for developing
glomerulonephritis

Skin can be cleansed with an antiseptic solutiochsas povidone-iodine
(Betadine) to reduce bacterial content in the i&f@carea, and prevent
spread.

Nursing Management
The nurse instructs the patient and family members

) Bathe at least once daily with bactericidal soap.

) Practice cleanliness and good hygiene to help ptate spread of
the lesions

. Have a separate towel and washcloth per each person

o Avoid contact with infected member of the familytiithe lesions
heal.

Note:Gloves should be worn when providing patient care

3.1.3 Folliculitis

It is an infection of that arises within the hallitles.

It can be of bacterial or fungal origin

Lesions may be superficial or deep.

Leisions may present single or multiple papulepustules close to the hair
follicles

The commonly affected areas include the beard afgaen who shave,;
women’s legs; axillae; trunk and buttocks.

Pseudofolliculitisbarbae (i.e., shaving bumps):

) These are inflammatory leisions predominately anfetes of dark
skinned men

J It mainly follows shaving.

° Mechanism;
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Shaved hair stump after shaving becomes sharp ane-cooted
and thus grows at a more acute angle. The in-gwgrs thus
pierce the skin and cause irritation.

Treatment;

Avoid shaving; the only effective treatment

Other treatments include;

Special lotions

Antibiotic cream

Mechanically dislodging the hairs with hand brush

Shave with a depilatory cream or electric razongathan a straight
razor.

3.1.4 Furuncloesis

A furuncle (otherwise called boil)

It is an acute inflammation arising deep in onenore hair follicles
It then spreads into the surrounding dermis.

It is a deeper form of folliculitis.

Furunculosis refers to multiple or recurrent lesion

Common sites include areas subjected to irritaggwassure, friction
and excessive perspiration such as the back oh¢hbk, the axillae
and the buttocks. Furuncles however occur anywbertde body
Clinical presentations;

The lesion may start as a small, inflamed pimple.

Subsequent involvement of the deeper structurethefskin and
subcutaneous tissue produce tenderness, pain amdurstding
cellulitis.

A more aggressive inflammatory response producaescated area
of redness and induration

The bacterial activities results in local tissuemsis and formation
of pus

Furuncle of the nape of the neck
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3.1.5 Carbunclosis

A carbuncle is an abscess of the skin and subooigngssue. It is a result
of unresolved large, deep seated furuncle

It is usually caused by infection with pyoger@taphylococcus spp., or
Gram-negative bacilli especially when the immungtemy is impaired
Common sites include areas of thick and inelastic se. the back of the
neck and the buttocks.

Carbuncles presents with;

o] Systemic manifestations such as;
" High fever

. Pain

" Leukocytosis

. Bacteremia.

Predisposing factors;

0 Underlying systemic diseases such as;

" Diabetes mellitus

. Hematologic malignancies

. Immunosuppressive therapy for other diseases
0 Hot climates

Medical Management

o Do not to rupture or destroy the protective wallimdluration that
localizes the infection.

. The boil or pimple should never be squeezed.

. Systemic antibiotic therapy;
0 The choice of antibiotics should be based on geitgistudy.
o] Oral cloxacillin, dicloxacillin and flucloxacillirare first-line

medications.

o] Cephalosporins and erythromycin are also effective.

. Bed rest; for cases with boils on the perineurmdhe anal region

. Incision and drainage for localized, fluctuant ilens

Nursing Management
Supportive treatments such as;

. Intravenous fluids
. Fever management
. Warm, moist compresses; increase vascularizatiod hasten

resolution of the furuncle or carbuncle.
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Gently cleaning the surrounding skin with antibaelesoap and
application of antibacterial ointment

Soiled dressings should be handled with standardapitions.
Nursing personnel should wear disposable glovesnvdaging for
these patients.

Teaching Patients Self-Care

3.2

3.2.1

The goals are to;

o] Eliminate skin staphylococcal load
o] Increase patient’s resistance
o] Provide a hygienic environment.

Actively draining lesions will require;

o] Covering the mattress and pillow with plastic miaier
o] Wiping and disinfectant the plastic materials daily
0 Laundering bed linens, towels and clothing aftehease

Encourage the patient to use an antibacterial sodpshampoo for
an indefinite period, often for several months.

Antibiotic therapy for a long time to avoid recumtanfection e.g.,
daily dose of oral clindamycin continuously for ab8 months)

Viral Skin Infections
Herpes Zoster

It is also called shingles

The disease is characterized by a painful vesi@rlgstion

It is caused byaricella-zoster virus, a member of a group of DNA
viruses.

The viruses also cause chickenpox.

Herpes zoster is thought to occur due to reactwanf latent
varicella virus in the sensory spinal nerve rodtofeing Chicken
pox and especially reflects a lowered immunity.

About 10% of adults get shingles during their Iifeds, usually after
age 50 years.

The incidence increases among patients with weakemenune
systems and malignancies

Herpes zoster in healthy adults is usually locdliznd benign
however, the disease may be severe and acutelplidigain
immunosuppressed patients.
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Its clinical course varies from 1 to 3 weeks andling time varies
from 7 to 26 days.

Clinical Manifestations
Skin eruptions

148

0 May follow along the area of sensory nerves digtrdn

0 Affects one or more posterior ganglia

0 Is usually unilateral and may involve the thoracietvical or
cranial nerves in a band-like configuration It @S as
grouped vesicular patches on erythematous (reddllesw
skin

o] The early vesicles contain serum exudates but tedasform
to be purulent

o] Vesicles may rupture and form crusts.

0 Blisters are usually are confined to a narrow negod the
face or trunk.

Pain may;

o] Accompany or precede the lesion

0 Radiate over the entire region supplied by thectdf nerves

o] Be burning, tearing or sharply cutting, stabbingaching.

o] Eye pain evident when an ophthalmic nerve is in¥dlv

Inflammation and a rash on the trunk may cause path the
slightest touch.

Some patients have no pain, but itching and terms$srover the area.
Malaise and gastrointestinal disturbances predegleruption.

3 :& uﬁa.

Herpes zoster H(éhingls)
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Medical Management

) The goals of management are;
o] Pain relief
0 Reduction or avoiding complications

Outline of management; usually conservative;

. Pain control with analgesics
) Systemic corticosteroids;
0 Indicated for patients older than 50 years

0 Will reduce the incidence and duration of post-B&m
neuralgia and promote healing

. Anti-inflammatory agent; Subcutaneous injectionTefamcinolone
(Aristocort, Kenacort, Kenalog) under painful aresasffective.
o Antiviral agents:
0 Include acyclovir (Zovirax), valacyclovir (Valtrex)or
famciclovir (Famvir).
o] Oral preparations when administered within 24 hafrghe
initial eruption will arrest the virus.
o] Intravenous acyclovir; if started early will effecly reduce

the pain and halt the progression of the disease.

. Ophthalmic herpes zoster is considered an emergandyequires
immediate attention by an ophthalmologist

Nursing Management

. Assess the patient’s discomfort and response tacauszh

) Collaborate with the physician to make necessajysadents to the
treatment regimen.

. Teach patients to apply wet dressings or medicatidhe lesions

. Advise patients to follow proper hand hygiene teghas to avoid
spreading the virus.

. Diversionary activities and relaxation techniquesensure restful
sleep and comfort

J Advise patient to eat nourishing meals.

Complications include:

J Secondary infection

J Scarring

o Post-herpetic neuralgia: persistent pain of theca#id nerve after
healing

. Eye complications include keratitis, uveitis, ub®sn and blindness
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3.2.2 Herpes Simplex

Herpes simplex is a common skin infection.

There are two types of the causative virus idexdifey viral typing;

o] Herpes simplex type 1:occurs on the mouth

0 Herpes simplex type 2:in the genital area: Usually appears
at the onset of sexual activity

Both viral strains have been found in both location

Serologic testing shows that many more people afiected than

have a history of clinical disease.

Herpes simplex infection can be classified as;

o] A true primary infection: is the initial exposure to the virus

o] A non-primary initial episode: the initial infection episode
of type 1 or type 2 in a person previously infecteth the
other viral type

o] A recurrent episode: subsequent episodes of the same viral

type

Herpes Simplex

Orolabial Herpes

150

Orolabial herpes, also called fever blisters od sures

It presents as grouped vesicles with erythematass-bn the lips.
Associated with initial prodrome of tingling or lmimg before the
appearance of the vesicles by up to 24 hours

Triggers include;

0 Sunlight exposure

o] Stress

These triggers may cause recurrent episodes.

Complications:
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o] Herpetic gingivostomatitis: Occur in less than 1%people with
primary orolabial herpes; More in children and yguadults. It
presents with;

" High fever
. Regional lymphadenopathy and
. Generalized malaise.

. Erythema multiforme: an acute inflammation of thkensand mucous
membranes with characteristic lesions that haveaghgearance of
targets.

Genital Herpes

. It manifests with a broad spectrum of clinical sign

o Minor infections may be asymptomatic;

) Commonly caused by herpes Type Il virus

J Severe primary infections with type 1 virus presehts;

o] Vesicular leisions with an erythematous base
0 Grouped symmetrically distributed leisions primardn the
vagina, rectum or penis

0 Nacent lesions propagation for the next 7 to 14day
0 Associated regional lymphadenopathy
o] Fever and flulike symptoms
0 Erosions and ulcerations as the vesicles rupture.
. Typical recurrences presents with a prodromal Imggntingling or

itching sensations often about 24 hours beforev¢isecles appear.

Assessment and Diagnostic Findings
Diagnosis can be confirmed thus;

o Skin eruption is strongly suggestive.
) Viral cultures for older, crusted patches
. Rapid assays for acute vesicular lesions

Complications

. Eczema herpeticum; a condition of contract herpesdzematous
areas.

J Herpes Whitlow an infection of the pulp of a fintyerwith herpes
type 1 or 2.

. Neonatal infection with herpes; occur during delywby contact of
the infant with the mother’s active ulcerations.

J Intrauterine neonatal infections.

. Fetal anomalies include skin lesions, microcephatgephalitis, and

intracerebral calcifications.
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Medical Management
Treatment of orolabial herpes infection

o Avoid sun exposure

. Use a sunscreen liberally on the lips and face.

. Topical treatment with drying agents may accelenaiing.

) Severe outbreaks may require intermittent treatmatht 200 mg of

acyclovir five times each day for 5 days

Treatment of genital herpes depends on;

0 Severity

0] Frequency

o] Psychological impact of recurrences

0 Infectious status of the sexual partner

o Mild infection with rare relapse requires no treairn

J More severe infection will require early but intettent treatment

o Suppressive therapy with acyclovir, valacyclovir,famciclovir is
indicated for cases with more than six recurrepegsy/ear.

0 Its benefit includes;

o] Suppress recurrence in 85% of cases

0 Reduces viral shedding by almost 95% i.e. makepérson less
contagious.

o] Prevents recurrent erythema multiforme

. Treatment of eczema herpeticum is with oral or avénous
acyclovir.

Management of genital herpes in pregnancy;

) This is controversial.

. Routine prenatal cultures may help but do not ptedhedding
during delivery.

. Scalp electrodes or any other instrument duringvelsl should be
avoided as they increase the risk for infectiothefnewborn.

J Initial episode during pregnancy will require suggsion therapy to
reduce third trimester relapse.

. Cesarean section is the preferred mode of deligenomen with
active lesions

. Immunocompromised patients with severe infectiohsukl be

hospitalized and managed with intravenous acyclovir
3.2.3 Fungal (Mycotic) Infections of the Skin

Fungi are responsible for various common skin indes.
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Infections can sometimes involve only the skin @sdappendages (i.e.,
hair and nails)

It rarely causes any disability and responds rgadditreatment.

Secondary infection with bacter@andida may occur.

3.3.1 Tinea

This is the most common fungal skin infection

It isalso called ringworm because of its charasterring appearance under
the skin.

Tinea infections affect the head, body, groin, te®d nails.

Diagnosis of tinea involves

) Microscopic examination of tissue specimen for spaaind hyphae
or
J Isolating the organism in culture

Clinical Forms of Tinea

TINEA PEDIS: ATHLETE'S FOOT

Tineapedis is also called athlete’s foot

It is the most common cutaneous fungal infection.

Clinical Manifestations

) It may be an acute or chronic infection

. It affects the soles of the feet or between the toel sometimes, the
toenail.

J Bacterial super-infection presents with Lymphasgand cellulitis

J Sometimes cultures will yield a mixed infection vfungi, bacteria
and yeast.

Medical Management

. The acute, vesicular phase of infection will requir

. Soaking feet in Burow's solution or potassium penganate
solutions to remove crusts, scales and debris andeduce the
inflammation

. Topical antifungal agents (e.g., miconazole, aho&zole): for

several weeks because of the high rate of recugrenc
Nursing Management

Instruct the patient to;
. Keep the feet as dry as possible

153



NSC 401 MEDICAL-SURGICAL NURSING 11

. Place small pieces of cotton in between the toasght to absorb
moisture

. Use cotton socks to effectively absorb perspiration

) Wear perforated shoes that permit better aerafidimecfeet.

) Avoid plastic or rubber soled footwear

. Apply talcum powder or antifungal powder twice gatid keep the
feet dry.

. Avoid wearing moist shoes

) Alternate several pairs of shoes so that they agncdmpletely

before wearing again.

TINEA CORPORIS: RINGWORM OF THE BODY

Tineacorporis presents the typical ringed lesiothenface, neck, trunk and
extremities.

Mode of transmission is zoonotic i.e. transmittechtimans through direct
or indirect contact with pets or other animal.

Tineacorporis of the check

Medical Management
Antifungal agents:

o Topical medication for localized infections

J Systemic treatment with Oral preparations is resgronly in
extensive cases

0 Side effects of oral agents include photosensjivegkin rashes,
headache and nausea.

o] Newer agents include itraconazole, fluconazole #wbinafine.

They have limited side effects and thus are pretefor treatment of
chronic fungal (dermatophyte) infections
0 Older generations of drugs include griseofulvin.

Nursing Management
Instructed the patient to;

J Use a clean towel and washcloth daily.
. Keep all skin areas and skin folds dry always.
J Wear clean cotton clothing next to the skin.
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TINEA CAPITIS: RINGWORM OF THE SCALP
It is a contagious fungal infection
It affects the hair shafts and is a common causewfloss in children.

Clinical examination reveals;

) One or several round, scaling patches

) Small pustules or papules (at the edges of suaihesi

. Brittle hairs

. Hair loss at or near the surface of the scalp atihdair loss is only
temporary

Medical Management

Antifungal agents e.g. Griseofulvin

) Topical agents are less effective as the infectiocurs within the
hair shaft and below the surface of the scalp.

0 Their benefits however include;

. Inactivation of the organisms
. Minimization of contagion
. Hair treatment with shampoo is necessary two @etlimes a week

Nursing Management

The patient and family should be instructed to;

) Practice good hygiene.

Personalize utensils like comb and brush

Avoid exchanging hats and other headgear.

Subject themselves to routine examination for feihfections.
Household pets also should be examined.

TINEA CRURIS: RINGWORM OF THE GROIN

Tineacruris (i.e., jock itch)

This is ringworm infection of the groin, which maxtend to the inner
thighs and buttock area.

It occurs most frequently in;

) Young joggers

J Obese people and

J Those who wear tight underclothing
o People with diabetes mellitus

Heat, friction, and maceration (from sweating) veorshe infection
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Management

) Topical medication indicated for mild infections

o] Preparations of clotrimazole, miconazole or terfaeafor at least 3
to 4 weeks will eradicate the infection.

o Oral antifungal agents may be required for more@seinfections.

Nursing management
The nurse instructs the patient to;

) Avoid excessive heat and humidity as much as plessib

J Avoid wearing nylon underwear, tight-fitting clotly and wet
bathing suit.

. Clean and dry the groin area thoroughly

. Dusted the areas with a topical antifungal agechsas tolnaftate
(Tinactin)

TINEA UNGUIUM: ONYCHOMYCOSIS

Tineaunguium (i.e., ringworm of the nails)

It is a chronic fungal infection

Commonly affects the toenails and less commonb fittgernails.

Usual causative organismsnclude;
J TrichophytonspeciesT. rubrum, T. mentagrophytes) or
J Candida albicans

It is usually associated with long-standing funigéction of the feet.

Clinical manifestations:

. Thickened nails

) Friable (i.e., easily crumbled) nails and

. Lusterless of the nail

. Debris accumulation under the free edge of the nail

. Separation of the nail plate

J Destruction of the entire nail

Management

o Antifungal agents;

. Selection depends on the causative fungus.

. Candidal infections will respond to fluconazole f{ldzan) or
itraconazole (Sporanox).

J Oral antifungal agent for 6 weeks (for fingernadsid 12 weeks (for

toenails) are involved.

156



NSC 401 MODULE 2

. Griseofulvin is no longer considered effective hessaof its long
treatment course and poor cure rate.
. Treating infections of the toenails is a bit diffitdue to high rate of

relapse with discontinuation of treatment.
3.4 Parasitic Skin Infestation
3.4.1 Pediculosis: Lice Infestation
Lice infestation affects people of all ages.
Lice are ectoparasites (i.e. they live on the detsif the host’s body).
They feed on human blood approximately five timasheday.
While they feed, they also inject their digestiuecgs and excrement into
the skin, which causes severe itching.

Three varieties of lice infest humans:

) Pediculushumanuscapitis (i.e., head louse)
) Pediculushumanuscorporis (i.e., body louse) and
. Phthirus pubis (i.e., pubic louse or crab louse)

PEDICULOSIS CAPITIS

This is infestation of the scalp by the head louse.

The female louse lays her eggs (i.e., nits) claseghe scalp. The nits
become firmly attached to the hair shafts withreatgous substance.

The young lice hatch in about 10 days and reachiniatn 2 weeks.

Clinical Manifestations

Head lice are found most commonly along the badkefhead and behind
the ears.

The eggs can be seen as silvery, glistening ovdiebothat are adheres
firmly to the hair.

Infestation is more common in children and peopkth Vong hair.

Mode of transmission:
. Directly by physical contact
) Indirectly by infested combs, brushes, wigs, hatsl bedding.

Clinical manifestations:

. Intense itching due to insect bites

) Scratching often leads to secondary bacterial tr@iec such as
impetigo or furunculosis.
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Medical Management

. Washing the hair with a shampoo according to tleelyet directions

J Rinse the hair thoroughly

. Comb the hair with a fine-toothed comb dipped megar to remove
any remaining nits or nit shells freed from ther lshiafts.

. All contaminated articles, clothing, towels and ¢he@d should be
washed in hot water to prevent re-infestation.

) Upholstered furniture, rugs, and floors should bacuwumed
frequently.

) Combs and brushes are also disinfected with thesbe.

. All family members and close contacts are treated.

) Complications such as severe pruritus, pyodernt danmatitis are

treated with anti-pruritics, systemic antibioticgnd topical
corticosteroids.

Nursing Management

The nurse informs the patient;

) That head lice may infest anyone and are not a sigrun-

cleanliness.

Treatment must be started immediately.

To shampoo their hair regularly.

Not to share combs, brushes and hats.

Encourage each family member to have their hapaoted for head

lice daily for at least 2 weeks.

) To use lindane properly as it may be toxic to teat@l nervous
system

PEDICULOSIS CORPORIS AND PUBIS
Pediculosiscorporis is an infestation of the bogyhe body louse.

Predisposing factors;

J Poor hygiene

J Overcrowded living

Pediculosis pubis is extremely common.

The infestation is generally localized in the geliegion

It is transmitted chiefly by sexual contact.

There may also be infestation of the hairs of thesg armpit, beard, and
eyelashes
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Clinical Manifestations

Bites cause characteristic minute hemorrhagic point

Intense itching is the most common symptom, momtiquéarly at
night

Subsequent widespread excoriation due to scratching

Reddish brown dust (i.e., excretions of the ingetigy be found in
the patient’s underclothing.

Gray-blue macules may sometimes be seen on thelskirto;
Reaction of the insects’ saliva with bilirubin (a@nting it to
biliverdin) or

An excretion produced by the salivary glands oflthese.

The skin may become thick, dry and scaly with dpigmented
areas in long-standing cases

Lice may be found crawling in the pubic area wheansined with a
magnifying glass

Secondary lesions include parallel linear scratched a slight
degree of eczema.

Medical Management

O OO e

Instruct the patient to bathe with soap and water

Topical therapies:

Lindane (Kell) or 5% permethrin (Elimite)

Over-the-counter strength of permethrin (1% Nix)

Petrolatum cream twice daily for 8 days followed tmgchanical
removal of any remaining nits

Anti-pruritics

Systemic antibiotics

Topical corticosteroids

Complications;

Severe pruritus

Pyoderma

Dermatitis

Rickettsial disease such as epidemic typhus, nelgpever and
trench fever. The lice is a vector of these rickat

Nursing Management

0]
0]
0]

Patients, all family members and sexual contactst ine;
Treated

Educated in personal hygiene

Enlightened on methods to prevent or control irafesth.
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0 Scheduled for a diagnostic workup for coexistingxusdly
transmitted disease.

. All clothing and bedding should be machine waskmetat water or
dry-cleaned.

3.4.2 Scabies

Scabies is an infestation of the skin by the itcte $ar coptesscabiei.

The disease is common in substandard hygienic tonsli

It is also common among the sexually active indiaid although
infestations do not depend on sexual activity.

The mites frequently involve the fingers and hand

Contact with infected patients or contaminated hotgg may produce
infection.

Life cycle:

. The adult female burrows into the superficial lagkethe skin

J It remains there for the rest of her life.

. With her jaws and the sharp edges of the jointeesfforelegs, the

mite extends the burrow

. She then lay two or three eggs daily for up to ntine® and dies
thereafter.

. The larvae hatch from the eggs in 3 to 4 days andrpss through
larval and nymphal states to form adult mites iowtd 0 days.

Clinical Manifestations

o Symptoms appear approximately 4 weeks from the @fremntact

. Severe itching is often the first symptom. It isusad by delayed
type of immunologic reaction to the mite or itsdépellets. Itching
increases at night

) Small, raised burrows evidenced by multiple, straigr wavy,
brown or black, threadlike lesions on examinatiathva magnifying
glass and a penlight held at an oblique angledskin

J It is commonly observed between the fingers antherwrists; other
sites include the extensor surfaces of the elbdius, knees, the
edges of the feet, the points of the elbows, ardbhadipples, in the
axillary folds, under pendulous breasts and in easrrthe groin or
gluteal fold, penis, or scrotum.

. Red, pruritic eruptions usually appear betweencajaskin areas.

) Secondary lesions are quite common and includeclessipapules,
excoriations and crusts. Bacterial super-infectoay result from
constant excoriation of the burrows and papules.
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Assessment and Diagnostic Findings
The diagnosis is confirmed by;

RecoveringS. scabieibyproducts from the skin

Microscopic demonstration of the mite at any sté®eg., egg, egg
casing, larva, nymph, adult) and fecal pellets aipesficial
epidermis sample.

Medical Management
Instruct the patient to;

Take a warm, soapy bath or shower to remove tHangadebris

Dry the skin thoroughly and allow to cool.

Topical scabicide, such as lindane (Kwell), crotami(Eurax) or
5% permethrin (Elimite): requires thin application the affected
area for 12 to 24 hours, after which it should Bsked thoroughly
off. One application may be curative, but shouldused up to 1
week.

Nursing Management
Advise the patient to:

Wear clean clothing

Sleep between freshly laundered bed linens.

Wash all bedding and clothing in hot water and direen the hot
dryer cycle or dry cleaned, as mites can survivaouB6 hours in
linens.

Apply topical corticosteroid on skin lesions aftar successful
treatment as scabicides may irritate the skin.

Note for signs of hypersensitivity to scabicidesaihnclude itching

for several weeks particularly in atopic (allergpgople. This is not
a sign of treatment failure.

Avoid frequent hot showers because they can drystkie and

produce itching.

Use oral antihistamines such as diphenhydraminengésyl) or

hydroxyzine (Atarax) to control itching.

Encourage all family members and close contactdédotreated
simultaneously to eliminate the mites.

Avoid scabicides in infants and pregnant women ssletherwise
approved.

Avoid application of scabicide immediately aftettoag; before the
skin dries and cools as these conditions increaseufaneous
absorption of the scabicide and the potential fent@l nervous
system abnormalities such as seizures.

Seek treatment for coexisting sexually transmittidease and
pediculosis as the case may be.
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3.5 Non-Infectious Inflammatory Dermatoses
3.5.1 Contact Dermatitis

Contact dermatitis is an inflammatory reaction bé tskin to physical,
chemical, or biologic agents with resultant epiderdamage.

Classifications;

J Primary irritant type or the non-allergic typeresults from irritating
substance such as soaps, detergents, scouring aodgaand
industrial chemicals

o Allergic contact dermatitis;from exposure of sensitized people to
contact allergens

Predisposing factors

. Extremes of heat and cold
o Frequent contact with irritants and
o A preexisting skin disease

Clinical Manifestations
Initial contact with the irritant will result in;

o Skin eruptions

o ltching and burning sensations

o Erythema

o Skin edema with papule or vesicle formation (Lesskad in sub-
acute presentations)

o Vesicles may ooze or weep

o Cuteneous crusting, drying, fissuring and peeling

Repeated exposure to irritants will present with;

o A more intense itching and continuous skin scragche
o Lichenification and pigmentation may subsequentyuo.
o Secondary bacterial invasion also may follow

Contact dermatitis of the face
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Medical Management

. The objectives of management are to;

0 Reduce contact with the irritant

o] Protect the skin from further damage

. Note the pattern of distribution of the reaction lbe able to

differentiate between allergic and irritant contdetmatitis.
Obtain a detailed history

Remove the offending irritant if known

Avoid local irritation

Withhold soap until healing occurs

Local dermatitis will require;

Small patches of bland, un-medicated lotion ovealsatches of
erythema)

Cool, wet dressings over small areas of vesicudamdititis
Wet dressings to help clear the oozing eczematsigris
Thin layer of corticosteroid cream or ointment

Larger areas of dermatitis will require;

Medicated baths at room temperature

Short course of systemic corticosteroids

O e o o o o
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3.5.2 Exfoliative Dermatitis

Exfoliative dermatitis is characterized by progress generalized
erythematous inflammation and scaling of the skin

It may be associated with chills, fever, prostmatisevere toxicity, and an
itchy scaling of the skin.

Clinical features:

. Profound loss of stratum corneum (i.e., outermmgei of the skin)

) Subsequent capillary leakage

) Hypoproteinemia and negative nitrogen balance.

. Profound hypothermia due to widespread dilation cafaneous
vessels

Causes:

. Secondary or reactive process to an underlying skirsystemic
disease

. Accompany lymphoma group of diseases

. Preexisting skin disorders like Psoriasis, Atopierndatitis and
Contact dermatitis.

. Severe reaction to medications, including penrcilliand
phenylbutazone.

. Idiopathy in approximately 25% of cases
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Clinical Manifestations
Often an acute condition with both cutaneous amstesyic manifestations

0]
0]
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Cutaneous manifestations:

Generalized erythematous eruption

Associated fever, malaise and occasionally gadesimal
symptoms.

Characteristic exfoliation (i.e., scaling) aftevaek
Hair loss may accompany this disorder.

Relapses are common.

Systemic manifestations: effects include
High-output heart failure

Intestinal disturbances

Breast enlargement

Hyperuricemia (elevated levels of blood uric aady
Temperature lability.

Medical Management

e e e ¢ 0 OO o

The objectives of management are;

Fluid and electrolyte balance and

Infection prophylaxis.

The treatment is individualized and supportive

It should be initiated as soon as the conditicsiaginosed.
Hospitalization and bed rest is vital

Discontinue all medications

Maintain a comfortable room temperature to manadjereal
thermoregulatory control

Maintain fluid and electrolyte balance

Replace protein.

Expand the plasma volume with IV fluids, blood ¢odal products
as may be indicated.

Nursing Management

164

Continual nursing assessment

Inection surveillance

Adequate skin care.

Judicious antibiotic use based on results of calaurd sensitivity.
Body heat conservation techniques

Monitor and report subtle changes in vital signs

Topical therapy is used to provide analgesia.

Provide soothing baths, compresses and lubricatitm emollients
especially in cases with extensive dermatitis.
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) Oral or par-enteral corticosteroids to control amiimation and
pruiritus
J Avoid all irritants particularly medications.

3.5.3 Psoriasis

Psoriasis is a chronic non-infectious inflammatoskin disease
characterized by increased epidermal cells pralifen (i.e.
epidermopoiesis

It presents with as profuse scales or plaguesidéapal tissue.

In psoriasis, there is rapid epidermal cell turnasethat a cell can migrate
from the basal epidermis to the stratum corneunm (skirface) and be
desquamated in 3 to 4 days as opposed to the n@fal28 days.

This hampers cell maturation and thus compromisenabprotective skin
layers integrity.

Psoriasis is one of the most common skin diseases

It affects approximately 2% of the population

It appears more often in people who have a Europaaestry.

Etiology:

J The primary cause is unknown

) Suspicions are in the area of;

o] Specific hereditary defect especially of overprdaurcof keratin
o] Environmental stimuli/ triggers

o] Immune mediated response.

Predisposing/ precipitating factors;
Periods of emotional stress
Anxiety

Trauma

Infections and

Seasonal changes and
Hormonal changes

The onset may occur at any age but most commortlyedes 15 and 50
years.

Psoriasis has a pattern of complete remissionste¢onittent relapse.
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Clinical Manifestations

o General cutaneous lesions include;

o] Red, raised patches with silvery scales

o] Scaly patches are due to accumulation of living @ skin cells

o] Scraped scales exposes its dark red base produciitigle bleeding
points.

o] These patches are dry and pruritic.

o Guttate psoriasisa variant condition with a characteristic smalhsk

lesion (about 1 cm wide) scattered throughout tleelyb It is
believed to follow a recent streptococcal thro&ation.

o Leisions generally affect most body parts such adps extensor
surface of the elbows and knees, lower part oflthek and the
genitalia in a bilaterally symmetrical manner thiusose a range of
cosmetic and physical concerns

o Nail involvement:occur in approximately one fourth to half of cases
and presents as nail pitting, discoloration, crungobeneath the free
edges and separation of the nail plate.

o Palms and soles involvement presents pustular ngsicalled
Palmarpustular psoriasis.

Psoriasis:Note bright red scaly plaque with silvery scale.
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Assessment and Diagnostic Findings
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Diagnosis can be generally confirmed with;

Presence of classic plaque-type lesions

Positive family history

Signs of nail and scalp involvement

Biopsy of the skin is of little diagnostic value.

No specific blood tests helpful in diagnosing tioadition.

Medical Management

°
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The goals of management are;

Slow rapid epidermal cell turnover to promote rasoh of the

psoriatic lesions and

Control the natural cycles of the disease

The therapeutic approach should be;

Thoroughly understood by the patient

Cosmetically acceptable to the patient and

Not too disruptive to the patient’s lifestyle.

There is no known cure

Treatment should include;

Addressing any precipitating or aggravating

Lifestyle modification

Gentle removal of scales: is the most importaningiple of

treatment; it involves;

Regular bathing

Adding oils (e.g., olive oil, mineral oil, Aveeno@ied Oatmeal
Bath) or coal tar preparations (e.g., Balnetarjh® bath water to
soften the scales

Scrubbing the psoriatic plaques gently with a $ottsh to remove
the scales.

Application of emollient creams containing alphadtgxyl acids

(e.g., Lac-Hydrin, Penederm) or salicylic acid @often thick
scales).

Establish a regular skin care routine even wherpsogiasis is not in
an acute stage.

Pharmacologic Therapy
Three types of therapy are standard:

Topical Agents: Aimed tosuppress epidermopoiesis (i.e., developroént
epidermal cells) and cause sloughing of the rapdbwing epidermal cells
without affecting other tissues

Topical salicylic acid
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. Topical vitamin D preparation, calcipotriene (Doeai and retinoid
compound, tazarotene (Tazorac).
. Topical tar and anthralin baths and skin applicatese obsolete

treatment and thus rarely used because they amsloraus, difficult
to apply and no reliable results

. Topical corticosteroids; for their anti-inflammayoreffect; high
potency topical corticosteroids should not be usedhe face and
inter-triginous areas and use should be limited #&week course of
twice-daily applications with a 2-week break. Iféeetiveness can
be enhanced with occlusive dressings. Side effefctkis treatment
include skin atrophy and telangiectasias

. Other topical formulations include lotions, ointntgmpastes, creams
and shampoos.

Intralesional Agents: Agents like triamcinolone acetonide (Aristocort,
Kenalog-10, Trymex) can be administered directlyo imighly evident
psoriatic patches. This treatment is reserved deistant cases. Care must
be taken to ensure that normal skin is not injeetgd the medication.

Systemic Agents:

) Systemic corticosteroids; may cause rapid improverbat however
possibly trigger a severe flare-up on withdrawititheir use.
) Systemic cytotoxic preparations; such as methotegxedroxyurea

(Hydrea) and cyclosporine A, have been used innsxte psoriasis
that is resistant to other forms of therapy. Thehibit DNA
synthesis in epidermal cells and thus reduce galbtver time of the
psoriatic epidermis. Toxic effects include irrevils liver damage,
hematopoietic (bone marrow suppression), nephrotyxiand
teratogenicity

o Oral retinoids are synthetic derivatives of vitami and its
metabolite (vitamin A acid). They modulate growthnda
differentiation of epithelial tissue. Etretinateaspecially useful for
severe pustular or erythrodermic psoriasis. Iltawdwver teratogenic
hence cannot be used in women with childbearingryial.

Photochemotherapy

Indicated for severe debilitating psoriasis

J Ultraviolet-A light therapy

o] Usually combined with Psoralen (usually 8-methoxypken); a
photosensitizing medication

o] The treatment is collectively called Psoralen-Winéet-A (PUVA)
therapy
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Mechanism of action: Although not completely untizos

It is thought that when psoralen-treated skin igpomed to

ultraviolet-A light, the psoralen binds with DNA éndecreases
cellular proliferation.

Hazards of PUVA include;

Long-term risks of skin cancer

Risks of cataracts formation and

Premature skin aging

Treatment course:

The patient is usually treated two or three timasheweek until the
psoriasis clears with a break period of 48 houtsveéen treatments
to avoid burns

After the psoriasis clears, the patient begins mt@aance program.

Ultraviolet-B (UVB) light therapy:

This is also an alternative to treat generalized|pés.
It is used alone or combined with topical coal tar.
Side effects are similar to those of PUVA therapy.

Exposure to sunlight

Useful if access to a light treatment unit is readible.

It also presents risks such as;

Acute sunburn reaction

Exacerbation of photosensitive disorders such psslurosacea and
polymorphic light eruption

Increased wrinkles and thickening

Increased risk for skin cancer.

Excimer lasers:

It has been used to treat psoriasis using lasacdifun at 308 nm.
Studies show that medium-sized psoriatic plaquearch four to six
treatments and remain clear for up to 9 months.

A laser can be more effective on the scalp. Laaarbe aimed very
specifically on the plaque

Complications

Asymmetric rheumatism(without multiple joint arthritis); arthritic
development can occur before or after the skirofesiappear. The
relation between arthritis and psoriasis is notenstbod.

Erythrodermic psoriasis:an exfoliative psoriatic state involving the
total body surface. The patient is more acutelyith fever, chills,
and an electrolyte imbalance. It occurs more comynonchronic
psoriasis aggravated by infections or certain nadinos,
withdrawal of systemic corticosteroids
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3.6 Blistering Diseases of the Skin

Common causes include:

o Infectious agents like bacteria, fungi, or viruggs herpes simplex
and zoster infections

Allergic contact reactions e.g. contact dermatitis

Burns

Metabolic disorders and

Immunologically mediated reactions e.g. autoimmrgsetions
Some of these conditions are life-threatening wbileers assume
chronicity

Diagnosis is always made by;

) Histologic examination of a biopsy specimen by a
dermatopathologist
) Serum immunofluorescent studies to detect ciraujadintibodies

3.6.1 Pemphigus

Pemphigus is a group of skin diseases characteidaillae (i.e., blisters)
of various sizes on apparently normal skin and rmsgoembranes.

Pemphigus is an autoimmune disease involving immilatalin G.

It is thought to be due to antibody against a dmecell-surface antigen in
epidermal cells.

A blister forms from the antigen—antibody reaction.
The level of serum antibody is predictive of diseasverity.
This disorder usually occurs in men and women irddie and late

adulthood.

The condition may be associated with penicillingl @aptopril and with
myasthenia gravis.

Clinical Manifestations

) Oral lesions are painful, irregularly shaped enosithat bleed easily
and heal slowly
. Skin bullae enlarge, rupture and leave large, phiefoded areas

that are accompanied by crusting and oozing.
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. A characteristic offensive odor emanates from th#ab and the
exuding serum.

J Blistering or sloughing of uninvolved skin with nmmal pressure
(i.e., Nikolsky's sign).

) The eroded skin heals slowly

o Bacterial super-infection is common.

Complications

) Pemphigus vulgaris i.e. wide spread disease process
J Secondary bacterial infection.

) Fluid and electrolyte imbalance

J Hypoalbuminemia

Management

The goals of therapy are;

Rapid disease control

Serum loss control

Secondary infection prophylaxis and

Re-epithelization promotion (i.e., renewal of epital tissue)
Treatment options:

Corticosteroids therapy

Immunosuppressive agents (e.g., azathioprine, piolgphamide,
gold)

Plasmapheresis(i.e., plasma exchange); temporarily decreases the
serum antibody level
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3.6.2 Bullous Pemphigoid

. Bullous pemphigoid is an acquired disease of fthcbiisters
appearing on normal or erythematous skin.

. It appears more often on the flexor surfaces ofattmes, legs, axilla,
and groin.

. Oral lesions are usually transient and minimal.

. Blister breakage leaves shallow erosions on the thldat heals fairly
quickly.

) Pruritus can be intense, even before the appeaddrbe blisters.

J Bullous pemphigoid is common in the elderly, witpeak incidence
at about 60 years of age. There is no gender @l aedilection

) The disease can be found throughout the world.
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Management

. Topical corticosteroids for localized eruptions and

. Systemic corticosteroids e.g. prednisone, for vpdesd
involvement

3.6.3 Dermatitis Herpetiformis

) Dermatitis herpetiformis is an intensely prurittyonic disease

) It manifests with small, tense blisters that arestrihuted
symmetrically over the elbows, knees, buttocks aa@e of the
neck.

) It is most common between the ages of 20 and 4yea

J It can appear at any age although.

. Most patients have a subclinical defect in glutextabolism.

Management

. Dapsone (combination of tetracycline and nicotirdai

. Gluten-free diet.

. Dietary counseling because of the lifelong dietastrictions

) Emotional support associated with learning newtsadmd accepting

major life changes

3.6.4 Herpes Gestationis

. Herpes gestationis is a disease that occurs daninghortly after
pregnancy.

) It shares several clinical features with bullouspkigoid

o It has no relation to the herpes virus.

This disease is uncommon; occurs in approximatetgske in every
50,000 pregnancies more commonly in the seconkima trimester.

) It begins with urticarial papules on the abdomen

o Later spread to the trunk and extremities.

J It usually resolves within a few weeks of delivery

) There can be relapse in subsequent pregnanciesemenwith oral
contraceptive use

Management

) Systemic corticosteroids

J No identifiable risk for fetal morbidity or mort&fi

) Secondary infection prophylaxis as in other blisigdiseases
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3.6.5 Toxic Epidermal Necrolysis and Stevens-Johnso
Syndrome

They are potentially fatal skin disorders and thesimsevere form of
erythema multiforme.

Mortality rate approaches 30%.

Both conditions are triggered by;

. Medication e.g. antibiotics, anti-seizure agentsitabones, and
sulfonamides
o Viral infection.

Clinical Manifestations

Conjunctival burning or itching

Cutaneous tenderness

Fever

Cough

Sore throat

Headache

Extreme malaise and

Myalgias (i.e., aches and pains).

Cutaneous manifestations:

Rapid onset of erythema of the skin and mucous memels
Large, flaccid bullae

Laryngeal, bronchial and esophageal ulcerationsdanaage (severe
form)

J Excruciatingly tender skin

) Loss of skin similar to a total-body, partial-thigss burn

. Weeping skin (also referred to as scalded skin ynd)
The conditions occur in all ages and both genders.

Risk factors:

. Older people due to multiple medication tendencies

) HIV and Acquired Immunodeficiency Syndrome (AIDSkdted
with sulfonamides

o Other forms of immunosuppression

Complications
) Sepsis: unrecognized and untreated sepsis cafekiarieatening.
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Keratoconjunctivitis; result in conjunctival rettemn, scarring and
corneal lesions with subsequent vision impairment

Assessment and Diagnostic Findings

A history of ingestion of medications known to ppate the
diseases

Histologic studies of frozen skin cells from a fidasion
Immunofluorescent studies; to detect atypical apndd auto-
antibodies

Medical Management
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The goals of treatment include;

Fluid and electrolyte balance

Prevention of sepsis and

Prevention of ophthalmic complications

Supportive care is the mainstay of treatment.

All nonessential medications are discontinued imatedy.

Manage the patient in a regional burn center

Aggressive treatment similar to that for severenbus required as
skin loss may approach 100% of the total body sertaea.
Surgical debridement or hydrotherapy in a Hubbankf(i.e., large,
steel tub) may be performed to remove involved.skin

Obtain tissue samples from the nasopharynx, eyas, dlood,
urine, skin and un-ruptured blisters for culturadentify pathogenic
organisms.

Intravenous fluids are prescribed to maintain flaid electrolyte
balance

Watch sites of indwelling intravenous catheterifdection

Fluid replacement through nasogastric tube andyoesd soon as
possible.

Initial treatment with systemic corticosteroidsrjtoversial though)
Intravenous administration of immunoglobulin (IVIG)

Topical antibacterial and anesthetic agents ared use prevent
wound sepsis and to assist with pain management.

Systemic antibiotic therapy is used with extremetica.

Temporary biologic dressings (e.g., pigskin, amaiatembrane) or
plastic semi-permeable dressings (e.g., Vigilony hhe used to
reduce pain, decrease evaporation, and prevenhda&goinfection
until the epithelium regenerates.

Meticulous oropharyngeal and eye care is essewti@n there is
severe involvement of the mucous membranes anelytte
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4.0 CONCLUSION

In this unit you have explored care of patientshwibfections and
infestations of the skin, with the intent of impioy your knowledge base
and requisite clinical skills.

5.0 SUMMARY
At this juncture, you are expected to have leaooli&

i.  Various types of bacterial infections of the skin
ii.  Viral infections of the skin
iii.  Fungal infections of the skin
iv.  Parasitic infestations of the skin
v. Blistering skin disorders

6.0 TUTOR-MARKED ASSIGNMENT

Now that you have learnt this much, visit a hodpfachoice within your
vicinity and manage a patient with any of the ifnf@ets or infestations of
the skin using the nursing process approach.

SELF-ASSESSMENT EXERCISE

Now, you will be required to evaluate yourself withe following
guestions:

Mrs. S.J. is a 35 year old, who presented in thcclvith erythematous
skin eruptions with regional and ipsilateral distiion on the face leisions
on the face associated with severe itching andspatithe site of the lesion.
He was diagnosed to be having herpes zoster.

I. What is herpes zoster?
il. Enumerate the clinical manifestations of herpeseros
iii. Outline the management of Mrs. S.J.

Note that, you are to grade yourself based on nifi@mation provided

within the content of the unit. If you have gradexdirself poor, you can re-
work.
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UNIT 4 CARING FOR PATIENT WITH PRESSURE

ULCERS
CONTENTS
1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definitions
3.2  Staging of Pressure Ulcer
3.3 Causes of Pressure Ulcer
3.4 Incidence and Prevalence
3.5 Predisposing Factors
3.6 Physical Examination
3.7 Nursing Management
3.7.1 Primary Nursing Diagnosis
3.7.2 Nursing Outcomes
3.7.3 Nursing Interventions
3.7.4 Documentation Guidelines
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
1.0 INTRODUCTION

This unit will focus on exploring care of patiemigh pressure ulcer, with a
view to boost your knowledge base and requisitaadi skills.

2.0

OBJECTIVES

At the end of this unit, you will be able to:
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Identify pressure areas

Outline the stages of Pressure Ulcer

Enumerate the predisposing factors to developnmigmtessure ulcer
Manage pressure ulcer using the nursing process
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3.0 MAIN CONTENT

3.1 Definitions

A pressure ulcer is an irregularly shaped, depteasea that resulted from
necrosis of the epidermis and/or dermis layersiefskin. Sometimes it can

also involve deeper structures of muscles.

It is primarily due to prolonged pressure with fdemut inadequate
circulation (ischemia) and ulceration (tissue boeatkn)

Pressure ulcers often occur in any area of the budgtly over bony
prominences. These areas are cghedsure area.

Pressure areas include the occiput, thoracic amtébdn vertebrae, scapula,
coccyx, sacrum, greater trochanter, ischial tubgrokteral knee, medial
and lateral malleolus, metatarsals and calcaneus

Pressure ulcers are most common in the lower gdattteobody (hip and
buttock region)

Pressure ulcers staging:
3.2 Staging of Pressure Ulcer

National Ulcer Advisory Panel's stages and desonmpprovide an order for
progression.

The stage descriptions of pressure Ulcer include;
o Stage [|: Non-blanchable erythema; involves changes in the

underlying vessels of the skin; bright red colatttloes not resolve
after 30 min of pressure relief; can be painful tamtler.

. Stage Il: Partial thickness skin loss of epidermis and dsyriacks
or blisters on skin with erythema and/or indurasion
. Stage IlI: Full-thickness skin loss of epidermis and derraidends

down to subcutaneous tissue; appears as a cratevered by black
eschar, wound base usually not painful; indistbariders; may have
sinus tracts or undermining present.

J Stage IV: Full-thickness skin loss with extensive destruttiof
tissue, muscle, bone, and/or supporting structwesears as a deep
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crater or is covered by thick eschar; wound badepamful; may
have sinus tracts and undermining present.

Stage |

Stage I Stage M Staga IV

Stages of Pressure Ulcers

3.3

3.4
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Causes of Pressure Ulcer

External pressure: more than normal capillary pres®f 25 mm
Hg; cause tissue hypo-perfusion

Ischemia occurs when the external pressure exceeadsasses
arteriole pressure (i.e. 50mmHg); and tissue bldbmv is
completely blocked.

Underlying tissues are compression: results froesgure on tissue
from the underlying bony prominence

This results in tissue necrosis

Ulceration is caused by shearing or friction asugslayer slides over
another

Shearing results in stretching and angulating afodl vessels,
causing local injury and thrombosis

Incidence and Prevalence

No clear genetic contributions

Pressure ulcers can occur at any age and acrdsgéoaders but are
more prevalent in the elderly population over 7@rgeof age.
Neurological impairment and immobility

Male young folks due to associated high incidentdaraumatic
spinal cord injuries

No known racial and ethnic considerations.
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3.5

3.6

3.7

Predisposing Factors

Conditions of decreased circulation and sensatian diabetes
mellitus, arterial insufficiency, peripheral vasautlisease,
Decreased activity

Spinal cord injury

Immobility: Patients with casts, braces and splints

Malnutrition

Ageing due to reduced skin elasticity

Advanced medical conditions like peripheral edema tb chronic
renal disease, congestive cardiac diseases

Physical Examination

Assess the wound to determine the precise locationg with size
and depth.

Wound color range from pink, red, yellow or black determine
stage of tissue devitalization.

A beefy red color signifies the presence of gratmatissue and
adequate healing.

Black tissue indicates necrotic and devitalizedsus with poor
potential for healing.

Observe for areas of sinus tracts and underminirigch indicate
deeper tissue involvement

Determine the amount of drainage and the type, rcabalor,
consistency and quantity.

Assess skin area around the wound for redness,s&ededurations,
tenderness and breakdown: may be an evidenceeuftiion.

Nursing Management

3.7.1 Primary Nursing Diagnosis

Impaired skin integrity related to pressure ovemypprominences or
shearing forces

3.7.2 Nursing Outcomes

Tissue integrity: Skin and mucous membranes
Wound healing: Primary intention
Immobility consequences: Physiological
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Knowledge: Treatment regime
Nutritional status

Tissue perfusion: Peripheral
Treatment behavior: lliness or injury

3.7.3 Nursing Interventions

O OO0 O (@)
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Wound care and Infection control

Surgical intervention to excise necrotic tissudaite stages of ulcer
development

Skin grafts or musculocutaneous flaps for very deepnds

Drains may be inserted to prevent fluid buildupthe wound and
infection

Mechanical debridement by an enzymatic agent (gehase
[Santyl]) may be ordered.

Wound dressings with hydrocolloid, hydrogels, aaicialginates,
film dressings and topical agents and solutions.

When skin breakdown occurs, apply appropriate drgssusing
clean technique

Manage wound with sterile technique.

Nutritional supplementation

Hyperbaric oxygen therapy for deep and difficultunds
Electrotherapy to deliver low-intensity direct eamt to wounds in
attempts to assist the healing process

General guidelines for ulcer management

Stage | ulcers require no type of dressings.

Stage Il pressure ulcers; moist or occlusive dngssto maintain a
moist, healing environment

Stage Il ulcers require debridement, usually wah enzymatic
agent or wet-to-moist normal saline soak.

Stage IV ulcers are treated like stage Ill ulcersbyg surgical
excision and grafting.

Skin surveillance

Positioning

Lift high-risk patients up in bed instead of pudlithem to prevent
shearing and friction forces on the skin’s surfaces

Do not elevate the patient's head more than 20 es#sgmunless
contraindicated by other medical problems or trestnmodalities.
Regular 2 hourly turning and proper positionindhfh-risk patient
Pressure management

Pressure-relieving devices, such as silicone-filsdls and foam
mattresses



NSC 401 MODULE 2

(@)

o O

Dynamic devices include specialty beds (low-aiss]oair-fluidized,
and air cushions)

Airflow pressure mattresses

Pressure ulcer prevention

Identify patients at risk by using assessment teath as the Braden
scale or the Norton scale

Keep the patient’s skin dry.

Clean incontinent patient of feces and urine sammrevent skin
irritation.

Use absorbent under-pads and topical moisturedbaagents when
soiling of the skin cannot be controlled

Avoid the use of hot water and mild cleansing agenminimize
dryness and irritation in high-risk patients.

Treat dry skin with moisturizers

Massage bony prominences carefully as vigorous agass may
impede capillary blood flow and increase the riskdeep tissue
injury.

Keep linens dry and wrinkle-free.

Teach the caregiver preventive strategies

Determine if the patient’s situation is in jeopardyecause of
inadequate care.

Note that the caregiver may have feelings of dueltause of failure
to prevent complications of immobility

Caregivers may need support rather than teachemgraling on the
situation.

Medication administration: Topical antibiotics

Circulatory precautions

Nutrition management

3.7.4 Documentation Guidelines

Physical findings for potential skin breakdown: Resls and dryness
Physical findings of direct wound assessment: Siepth, type of
tissue present (granulation, necrotic), drainamggissof infection
Type and frequency of dressing changes with sedqugid how the
wound was cleaned and the dressing applied

Response to treatments: Surgery, wound debridendregsing,
medication application
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4.0 CONCLUSION

A pressure ulcer is an irregularly shaped, depteasea that resulted from
necrosis of the epidermis and/or dermis layersiefskin. Sometimes it can
also involve deeper structures of muscles.

5.0 SUMMARY

At this time, you should be acquainted with knovgedn pressure ulcers
and how to manage a patient with pressure ulcemg tise nursing process

6.0 TUTOR-MARKED ASSIGNMENT

You may now proceed to your clinical area; identfyd manage a patient
with pressure ulcer using the nursing process model

SELF-ASSESSMENT EXERCISE

I. What is pressure ulcers

il. Briefly discuss the various stages of pressurerulce

iii. Identify the predisposing factors to pressure glcer

V. Using the nursing process, manage a patient webkspire ulcer

When you are through, you are free to grade yduwmsith information

from the course content and the reference givem de then required to
share your findings with your colleagues in thecdssion platform.
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MODULE 3 CARING FOR PATIENTS WITH

MUSCULOSKELETAL SYSTEM
DISORDERS MR. OGUNLADE

Unit 1 Review of Related Anatomy and Physiology
Unit 2 Assessment and Diagnostic Evaluation of Bieo of the
Musculoskeletal System
Unit 3 Caring for Patients with Musculoskeletadlima: Soft Tissue
Trauma, Fractures, Hip Fracture
Unit 4 Caring for Patients with Joint Trauma anguty: Repetitive
Use Injuries; Amputation;
Unit 5 Caring for Patients with Structural and Bobasorders:
Scoliosis and Kyphosis; Osteoporosis; Osteomalauid
Pagiet's Disease; Osteomyelitis; Common Foot Dismd
Bone Tumor
Unit 6 Caring for Patients with Joint and Connestiiissue
Disorders: Osteoarthritis; Rheumatoid Arthritis ys&mic
Lupus Erthematosus; Gout; Lyme Disease; Ankylosing
Spondylitis; Fibromyalgia; Low Back Pain; Muscular
Dystrophy
UNIT 1 ANATOMY AND PHYSIOLOGY
CONTENTS
1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Bones
3.2 Muscles
3.3 Joints
3.4 Tendons
3.5 Ligaments
3.6 Cartilage
3.7 Bursae
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

The musculoskeletal system consists of bones, esisgbints, tendons,
ligaments, cartilage, and bursae. It supports tbedyband facilitates
movement. Other functions include storage of caftciuphosphorus,
magnesium, and fluoride; production of blood calishe bone marrow;
and protection and support to body organs, sucthedungs, heart, and
brain. Injury to or disease in any part of the nusskeletal system can
cause pain, immobility, or disability and potengiaffect quality of life.

2.0 OBJECTIVES

At the end of this module, you will be able to:

) describe major structures and functions of the mlos&eletal
system

) discuss elements of the nursing assessment of tiseuloskeletal
system

. identify common diagnostic and laboratory tests dusa the

evaluation of musculoskeletal  disorders

discuss the nursing management of clients undeggests for
musculoskeletal disorders

list the components of the musculoskeletal system
describe anatomy and physiology of a long bone

describe a joint.

3.0 MAIN CONTENT
3.1 Bones
The human body has 206 bones. The bones of thetgkealre classified as:

. short bones, such as those in the fingers asl to

. long bones, such as the femur and ulna

. flat bones, such as the sternum

. irregular bones, such as the vertebrae

There are two types of bony tissue. The first iscelous bone, ornspongy
bone, which is light and contains many spaces.sHtend is cortical bone,
or compact bone, which is dense and hard. Bothstgpe found in varying
amounts in all bones. Cancellous bone is founchatrbunded, irregular
ends, or epiphyses, of long bones. Cortical basgug covers bones and is
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found chiefly in the long shafts, or diaphysesbofies in the arms and legs.
The combination of the two types of bony tissuevples strength and
support, yet keeps the skeleton light to promotueance during activity.
Bone is composed of cells, protein matrix, and mahdeposits. The three
types of bone cells are osteoblasts, osteocytesoateoclasts. Cells that
build bones are called osteoblasts. These celleteebone matrix (mostly
collagen), in which inorganic minerals, such agicah salts, are deposited.
This process of ossification and calcification sfamms the osteoblasts into
mature bone cells, called osteocytes, which arelved in maintaining
bone tissue. During times of rapid bone growth @améinjury, osteocytes
function as osteoblasts to form new bone. Ostetsclagthe cells involved
in the destruction, resorption, and remodeling ohéa During growth,
bones primarily lengthen.

The diameter also increases when osteoclasts hbidealn previously
formed bone, however, making the central canal widféhen skeletal
growth is complete, the osteoclasts, which are parthe mononuclear
phagocyte system (blood cells involved in ingestuagticulate matter or
recycling old cells), continue with the remodeliafgbones by balancing
bone resorption with new bone cell replacement. eBéormation and
resorption continue throughout life. The greatesivaly occurs from birth
through puberty.

A layer of tissue called periosteum covers the bofbeit not the joints).
The inner layer of periosteum contains the ostestblaecessary for bone
formation. The periosteum is rich in blood and lymgssels and supplies
the bone with nourishment. Inside the bones aretywes of bone marrow:
red and yellow. Red bone marrow, found primarilytie sternum,ileum,
vertebrae, and ribs, manufactures blood cells @mdolglobin. Long bones
have yellow bone marrow, which consists primarilly fat cells and
connective tissue. If the blood cell supply beconsesnpromised, the
yellow marrow may take on the characteristics af nearrow and begin
producing blood cells.

3.2 Muscles

There are three kinds of muscles: skeletal, smaathd, cardiac. Skeletal
muscles are voluntary muscles; impulses that traweh efferent nerves of
the brain and spinal cord control their functiorheTskeletal muscles
promote movement the biceps in the arms and th&#ogagmius in the
calves. Skeletal muscle is composed of muscle oelfbers that contain
several myofibrils. Sliding filaments called sarcaes make up myofibrils.
They are the contractile units of skeletal musktgulses from the central
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nervous system cause the release of acetylchditiee anotor end plate of
the motor neuron that innervates the muscle. Assalt;, calcium ions are
released, and the release stimulates actin andimyoshe sarcomeres to
slide closer together, resulting in contractiortred muscle. When calcium
is depleted, the actin and myosin fibers move apaudsing relaxation of
the sarcomeres, and thus the muscle. Smooth amiacamuscles are
involuntary muscles; their activity is controlle¢ mechanisms in their
tissue of origin and by neurotransmitters releafedn the autonomic
nervous system. Smooth muscles are found maintpanwalls of certain
organs or cavities of the body, such as the stomatgstine, blood vessels,
and ureters. Cardiac muscle is found only in thethe

3.3 Joints

A joint is the junction between two or more bonEgee moving joints, or
diarthrodial joints, make up most skeletal jointEhey allow certain
movements. Terms related. The surfaces of diariargoints are covered
with hyaline cartilage, which reduces friction digijoint movement. The
space between is the joint cavity, which is endolg a fibrous capsule
lined with synovial membrane. This membrane produsgnovial fluid,

which acts as a lubricant.

3.4 Tendons

Tendons are cordlike structures that attach musaclé®e periosteum of the
bone. A muscle has two or more attachments. Ooallisd the origin and is
more fixed. The other is called the insertion ananbre movable. When a
muscle contracts, both attachments are pulled,tla@dnsertion is drawn
closer to the origin. An example can be found ie biceps of the arm,
which has two origin tendons, attached to the deamnd one insertion
tendon, attached to the radius. When the bicepsraminthe lower arm
(with the insertion tendon) move toward the uppen gwith the origin
tendons).

3.5 Ligaments
Ligaments consisting of fibrous tissue connect aag@acent, freely movable
bones. They help protect the joints by stabilizingir surfaces and keeping

them in proper alignment. In some instances, ligameompletely enclose
a joint.
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3.6 Cartilage

Cartilage is a firm, dense type of connective #ssat consists of cells
embedded in a substance called the matrix. Thexmatiirm and compact,
thus enabling it to withstand pressure and torsitre primary functions of
cartilage are to reduce friction between articiarfaces, absorb shocks,
and reduce stress on joint surfaces. Hyaline arudar cartilage covers the
surface of movable joints, such as the elbow, amdepts the surface of
these joints. Other types of cartilage include alostartiiage, which
connects the ribs and sternum; semilunar cartilagech is one of the
cartilages of the knee joint; fibrous cartilageyrid between the vertebrae
(intervertebral discs); and elastic cartilage, fwun the larynx, epiglottis,
and outer ear.

3.7 Bursae

A bursa is a small sac filled with synovial fluiBursae reduce friction
between areas, such as tendon and bone and tembnligament.
Inflammation of these sacs is called bursitis.

4.0 CONCLUSION

The musculoskeletal system consists of bones, ewisgbints, tendons,
ligaments, cartilage, and bursae. It supports tbedyband facilitates
movement.Injury to or disease in any part of thesenloskeletal system
can cause pain, immobility, or disability and pai@iy affect quality of

life.

50 SUMMARY
In this unit, you have learnt that:

I.  Musculoskeletal system consists of bones, musjeds, tendons,
ligaments, cartilage and bursae.

ii.  The bones of the skeleton are classified as slwréglong bones,
flat bones and irregular bones.

6.0 TUTOR-MARKED ASSIGNMENT

List the components of the musculoskeletal syste
Describe anatomy and physiology of a long bone.
Describe a joint.

whn =
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1.0 INTRODUCTION

In this unit you will do a quick review of the mudoskeletal system that
you have covered in Human Anatomy 102 in year one.

2.0 OBJECTIVES

At the end of this unit you will be able to:

e discuss elements of the nursing assessment of the
musculoskeletal system

e identify common diagnostic and laboratory testsduse the
evaluation of musculoskeletal disorders.

3.0 MAIN CONTENT

3.1 Assessment

History

The focus of the initial history depends on whetiher client has a chronic
disorder or a recent injury. If the disorder is destanding, the nurse
obtains a thorough medical, drug, and allergy mystdf the client is
injured, the nurse finds out when and how the tmwecurred. He or she
compiles a list of symptoms that includes informatiabout the onset,
duration, and location of discomfort or pain. Datgring whether activity
makes the symptoms better or worse is importarg. Aurse also identifies
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associated symptoms, such as muscle crampingrofesons, and asks the
client if the problem interferes with activities daily living. If the client
has an open wound, the nurse ascertains when i@ @st received a
tetanus immunization. The nurse must obtain a fyisitbpast disorders and
medical or surgical treatments as soon as possitiention to chronic or
concurrent disorders, such as diabetes mellitusssential. In addition, the
nurse obtains a family history, especially wheratrees have had similar
symptoms, and an occupational history.

Physical Examination

For a general musculoskeletal assessment, the nbsszves the client’s
ability to ambulate, sit, stand, and perform atei requiring fine motor
skills, such as grasping objects. General inspedtioludes examining the
client for symmetry, size, and contour of extreestiand random
movements. The nurse palpates the muscles and joimdentify swelling,
degree of firmness, local warm areas, and any umtaly movements. To
test the client’'s muscle strength, the nurse applagce to the client’s
extremity as the client pushes against that fofidee nurse also must
perform a neurovascular assessment which includessaing range of
motion for the joints, taking care not to force rament. The nurse notes
any abnormal muscle movements such as spasmsnaoorreln addition,
the nurse:

. Looks for abnormal size or alignment and symgetomparing one
side with the other.

. Inspects and palpates for pain, tenderness|isgiehnd redness.

. Observes the degree of movement and range abmdiut never
persists beyond the point of pain.

. Tests for muscle strength.

. Inspects for muscle wasting.

Depending on the symptoms and findings, additicamsgessments may
include looking for changes in gait and body pastdavoring one side
over the other, and ability to bend and twist tlmank, head, and
extremities. As clients age, they experience maimanges in the
musculoskeletal system. After 35 years, people rgélgeexperience loss of
bone mass and height and changes in the structuhe gpine and joints.
It is essential to assess clients for musculoskietétanges because of their
potential impact on activities of daily living. the client has a traumatic
injury, physical assessment begins with taking |vissgns. Further
assessment depends on the type and area of ijsrihe nurse conducts
the assessment, he or she maintains standard poesaurhe nurse needs
to cut the clothing from around an injured arethére is no other way to
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examine the client. Comparing structures and ass®¥sfindings on one
side of the body with those on the opposite sideists the nurse in
determining the degree of injury. Although the mursust be thorough, it
also is important to be gentle, recognizing thaeasment techniques may
increase the client’s pain. The examinationincluthesfollowing:

. Observing for swelling, external bleeding, ouibing
. Palpating the peripheral pulses
. Evaluating peripheral circulation; assessingigteral pulse (rate

and character), skin coloration (pink, gray, pakhen), temperature,
and capillary refill time

. Checking the sensation of the injured part

. Looking for broken skin, open wounds, superfictal embedded
debris in or around the wound, protrusion of boneother tissue
from the wound

. Examining for injury beyond the original areapr fexample,
auscultating the chest and abdomen if an abdononahoracic
injury occurred or checking the pupils and mentatus if a head
injury occurred

. Looking for mal alignment of the injured limb

. Assessing for pain, noting the type and localibe physician needs
to examine the client before the nurse touchesnsleor disturbs
open wounds and before moving the injured extremity

3.2 Diagnostic Tests

Imaging Procedure

Radiographic films, computed tomography (CT), amagnetic resonance
imaging (MRI) help identify traumatic disorders buas fractures and
dislocations, and other bone disorders, such agnaait bone lesions, joint
deformities, calcification, degenerative changesteaporosis, and joint
disease.

An arthrogram i s a radiographic examination of a joint, usuallg #mee
or shoulder. The physician first injects a locagsthetic and then inserts a
needle into the joint spac&luoroscopy may be used to verify correct
placement of the needle. The synovial fluid injthat is aspirated and sent
to the laboratory for analysis. A contrast medigrthien injected, and x-ray
films are taken. After undergoing arthrography, tient is informed that
he or she may hear crackling or clicking noisethejoint for up to 2 days.
Noises beyond this time are abnormal; the clieatighreport them.
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Arthroscopy

Arthroscopy is the internal inspection of a joiging an instrument called
an arthroscope. The most common use of arthrossopgualization of the
knee joint, a common site of injury. After admieishg a local or general
anesthetic, the physician inserts a large-bore leegdo the joint and
injects sterile normal saline solution to distehd joint. After inserting the
arthroscope, the examiner inspects the joint fagnsiof injury or
deterioration. Joint fluid may be removed and denthe laboratory for
examination. Depending on the findings, the phgsiccometimes can use
the arthroscope to perform therapeutic procedsias) as removing bits of
torn or floating cartilage. Afterward, the cliententire leg is elevated
without flexing the knee. A cold pack is placed iotlee bulky dressing
covering the site where the arthroscope was inderte

Arthrocentesis

Arthrocentesis is the aspiration of synovial fluiche client receives local
anesthesia just before this procedure. The physicserts a large needle
into the joint and removes the fluid. Synovial umay be aspirated to
relieve discomfort caused by an excessive accurmualab the joint space
or to inject a drug, such as a corticosteroid prap@En. Theremoved
synovial fluid may be sent to the laboratory focroscopic examination or
for culture and sensitivity studies. Arthrocentesiso may be performed
during an arthrogram or arthroscopy.

Synovial Fluid Analysis

Synovial fluid is aspirated and examined to diagndssorders such as
traumatic arthritis, septic arthritis (caused bym#croorganism), gout,
rheumatic fever, and systemic lupus erythematoblesmally, synovial
fluid is clear and nearly colorless. Laboratory rexaation of synovial fluid
may include microscopic examination for blood cetis/stals, and formed
debris that may be present in the joint space afteinjury. If an infection
is suspected, culture and sensitivity studies amered. A chemical
analysis for substances such as protein and gladssanay be performed.

Bone Densitometry

Bone densitometry estimates bone density. Radibgrap the wrist, hip,

or spine helps to determine bone mineral densityi Bone density
scanning or dual-energy x-ray absorptiometry (DXA BEXA) uses

advanced radiographic technology to measure BMDX®E most often

done on the lower spine and hips. Portable DEXAia#svuse x-rays or
ultrasound to measure the quantity and quality mstwfinger, or heel bone
and to provide an estimate of bone density.
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Bone Scan

A bone scan uses the intravenous injection of énadlide to detect the
uptake of the radioactive substance by the bondoAe scan may be
ordered to detect metastatic bone lesions, frastuaad certain types of
inflammatory disorders. The radionuclide is takenim areas of increased
metabolism, which occur in bone cancer, metastatine disease, and
osteomyelitis (bone infection).

Electromyography

Electromyography tests the electrical potentiatref muscles and nerves
leading to the muscles. It is done to evaluate tauseeakness or

deterioration, pain, and disability and to differate muscle and nerve
problems. The physician inserts needle electrattesselected muscles and
uses electrical current to stimulate the muscles.oAcilloscope records
responses to the electrical stimuli. If the clierperiences discomfort after
the study, warm compresses to the area help rdlevdiscomfort.

Biopsy

A biopsy is done to identify the composition of Bpmuscle, or synovium.
The specimen may be removed with a needle or ekasegically while
the client is under general anesthesia. Afterwidnelnurse observes the site
for signs of bleeding or swelling, assesses fon,papplies ice to the site,
and administers analgesics as indicated.

Blood Tests

A complete blood count (which includes a red bloell count, hemoglobin
level, white blood cell count, and differential) ynhe ordered to detect
infection, inflammation, or anemia. Examples of esttdiagnostic blood
tests and findings of various musculoskeletal disms include:

. Elevated alkaline phosphatase level, which magiicate bone
tumors and healing fractures
. Elevated acid phosphatase level, which may atdi®aget’s disease

(a disorder characterized by excessive bone ddstnucand
disorganized repair) and metastatic cancer

. Decreased serum calcium level, which may indicagteomalacia,
osteoporosis, and bone tumors

. Increased serum phosphorus level, which maicatel bone tumors
and healing fractures

. Elevated serum uric acid level, which may intkcgout (treated or
untreated)

. Elevated antinuclear antibody level, which magicate systemic

lupus erythematosus, a connective tissue disorder

192



NSC 401 MODULE 3

Urine Tests

When ordered, the nurse collects 24-hour urine Bzsmfor analysis to
determine levels of uric acid and calcium excretibngout, the 24-hour
excretion of uric acid is elevated. Elevated caltilevels are found in
metastatic bone lesions and in clients with proémhgnmobility.

4.0 CONCLUSION

For a general musculoskeletal assessment, the nbsszves the client’s
ability to ambulate, sit, stand, and perform atei requiring fine motor
skills, such as grasping objects. General inspedtioludes examining the
client for symmetry, size, and contour of extreestiand random
movements.

50 SUMMARY
In this unit, you have learnt that:

i.  The focus of the initial history depends on whetther client has a
chronic disorder or a recent injury.

il.  In musculoskeletal assessment, the nurse obsdreedi¢nt’s ability
to ambulate, sit, stand, and perform activitiegureng fine
motor skills, such as grasping objects.

iii.  Diagnostic tests for musculoskeletal disorders udel Imaging
Procedure such as Radiographic films, computed og¢paphy

(CT), and magnetic resonance imaging (MRI), Bone

Densitometry, Bone Scan, and Electromyography. 1Otésts are
urine and blood tests.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss elements of the nursing assessmenteomtisculoskeletal
system.
2. List common diagnostic and laboratory tests useithe evaluation

of musculoskeletal disorders.
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1.0 INTRODUCTION
Injuries to the musculoskeletal system affect mibvan just a muscle or

bone. A fractured bone or other injury can poteéiytieause dysfunction to
the surrounding muscle and injury to the blood &lssand nerves.

2.0 OBJECTIVES
At the end of this unit you will be able to:

) differentiate strains, contusions, and sprains
) discuss potential complications associated wittaetfired hip.

3.0 MAIN CONTENT
3.1 Strains, Contusions, and Sprains

A strain is an injury to a muscle when it is stretched oltgqal beyond its
capacity. Acontusionis a soft tissue injury resulting from a blow durt
trauma.Sprains are injuries to the ligaments surrounding a joint.

Pathophysiology and Etiology
A strain results from excessive stress, overusepverstretching. Small
blood vessels in the muscle rupture, and the mdibees sustain tiny tears.
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The client experiences inflammation, local tendssh@nd muscle spasms.
In contusions, injury is confined to the soft tissutand does not affect the
musculoskeletal structure. Many small blood vesselgture, causing
bruises (ecchymosis) or a hematoma (collectionledd). Applying cold
packs helps to alleviate local pain, swelling, drdising. A contusion
usually resolves within 2 weeks. Areas most suligesprains are the wrist,
elbow, knee, and ankle. A sprain of the cervicaheps commonly called a
whiplash injury.

Sprains result from sudden, unusual movement etc$ling about a joint,
which is common with falls or other accidental mgs. The force twists
the joint in a direction it was not designed for displaces it beyond its
normal range of motion (ROM) by partially tearing oupturing the
attachment of ligaments. The damage usually isicedfto the ligaments
and adjacent soft tissue. In severe traumatic isprdiowever, a chip of
bone to which the ligament is attached may becostactied. At this point,
the injury becomes an avulsion fracture. A hematdha may develop
subsequently contributes to the pain because tres ragerts additional
pressure on nerve endings in the area.

Assessment Findings

The injured area becomes painful immediately, ametllzrg usually
follows. The person typically avoids full weight &g or using the
injured joint or limb. Later, ecchymoses may appéaicases of extensive
ligamental tearing, the joint may be unstable uibtieals. In most cases,
diagnosis is made by examination of the affected pad symptoms.
Radiographic films may show a larger-than-usuaitjgpace and rule out
or confirm an accompanying fracture. Arthrographyemanstrates
asymmetry in the joint because of the damaged ksy or arthroscopy
may disclose trauma in the joint capsule.

Medical and Surgical Management

Treatment consists of applying ice or a chemicddl gack to the area to
reduce swelling and relieve pain for the first 8448 hours. Elevation of
the part and compression with an elastic bandag® ahay be
recommended. The acronylRICES refers to rest, ice, compression,
elevation, and stabilization— a method for remenmgethe treatment for
strains, contusions, and sprains. After two daysgmswelling no longer is
likely to increase, applying heat reduces pain @atiéves local edema by
improving circulation. Full use of the injured joins discouraged
temporarily. Nonsteroidal anti-inflammatory drugdNSAIDs) ease
discomfort.
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Continued trauma during healing may result in anagrently unstable joint
or the formation of fibrous adhesions that may tifnil range of motion
(ROM). Occasionally, a removable splint or lightte applied for several
weeks. A soft cervical collar limits motion if theient has a neck sprain.
When sufficient healing has occurred, progressiadiive exercises are
prescribed.

DISLOCATION S

Dislocations occur when the articular surfaces gbiat are no longer in
contact. The shoulder, hip, and knee commonly &ectad. A partial
dislocation is referred to as a subluxation.

Pathophysiology and Etiology

In adults, trauma usually causes dislocations. §lonally, diseases of the
joint result in dislocations when the ligaments guping a joint are torn,
stretched, or relaxed. Separation of adjacent bfmoas their articulating
joint interferes with normal use and produces &odisd appearance. The
injury may disrupt local blood supply to structureach as the joint
cartilage, causing degeneration, chronic pain, esgdricted movement.
Compartment syndrome (a condition in which a stmecsuch as a tendon
or nerve is constricted in a confined space) alsmy rdevelop. The
syndrome affects nerve innervation, leading to sqgbent palsy (decreased
sensation and movement).

If compartment syndrome occurs in an upper extienit may lead to
Volkmann’s contracture, a claw like deformity okethand resulting from
obstructed arterial blood flow to the forearm aiaahdh The client is unable
to extend his or her fingers and complains of wmghg pain, particularly
if attempting to stretch the hand. There also agassof compromised
circulation to the hand. Another possible complaatof dislocations
during the healing process involves an insufficieleposit of collagen
during the repair stage. The result is that thanignts may have reduced
tensile strength and future instability, leadingrécurrent dislocations of
the same joint.

Assessment Findings

The client often reports hearing a “popping” sauwhen the dislocation
occurs. Another common complaint is that the jeumddenly “gave out,”

implying that it became unstable or non-supportilfethe dislocation

results from trauma, the client usually experiencassiderable pain from
the injury or the resultant muscle spasm. On ingpecthe structural shape
is altered. A depression may be noted about thet'socircumference,

indicating that the bones above and below are ngdo aligned. If the
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dislocation affects an extremity, the arm or legyniee shorter than its
unaffected counterpart as a result of the displacénof one of the
articulating bones. ROM is limited. Evidence oftsiigsue injury includes
swelling, coolness, numbness, tingling, and paléusky color of the distal
tissue. Radiographic films show intact yet mal-posed bones.
Arthrography or arthroscopy may reveal damage herostructures in the
joint capsule.

Medical and Surgical Management

The physician manipulates the joint or reduceddibplaced parts until they
return to normal position, then immobilizes thenjowith an elastic
bandage, cast, or splint for several weeks. Doingll®ws the joint capsule
and surrounding ligaments to heal. The client nesgive a local or general
anesthetic before the manipulation is performedné&alislocations may
require surgery, either to correct the dislocatoro repair damage caused
by the injury.

Nursing Management

The nurse relieves the client's discomfort by adstaring prescribed
analgesics, elevating and immobilizing the affedienth, and applying cold
packs to the injury. He or she performs neurovasassessments every 30
minutes for several hours, and then at least eXéoy4 hours for the next 1
or 2 days to detect complications such as compaittsy:ndrome.

3.2 Specific Injuries to Upper and Lower Extremities

Frequent sites of injury and pain in the extremitieclude the shoulder,
elbow, wrist, knee, and ankle. Some of the injuimesude acute injuries,
such as those described above, and fractures ge=ediscussion). Other
disorders occur more gradually as a result of regpkear overuse of a
particular joint related to sports and exercise amtk related injuries.
These include tendonitis, stress fractures, anerotiated injuries.

Tendonitis

Tendonitis is the inflammation of a tendon causgdoberuse. There are
several types of tendonitis that commonly occuraasesult of repeated
sports and/or work activities. Epicondylitis, gangk, and carpal tunnel
syndrome are recurrent injuries that are frequesten. Epicondylitis
(tennis elbow) is a painful inflammation of the @l A ganglioncyst is a
cystic mass that develops near tendon sheathansl ¢f the wrist. Carpal
tunnel syndrome is a term for a group of symptoatated in the carpal
tunnel of the wrist, a narrow, inelastic canal tlgb which the carpal
tendons and median nerve pass.
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Pathophysiology and Etiology

The primary causes of these injuries are traumarepeated stress. Injury
also is responsible for epicondylitis, which occutsen the tendons of the
medial or lateral radial and ulnar epicondyles @nstiamage. The injury
typically follows excessive pronation and supinatad the forearm, such as
that which occurs when playing tennis, pitchingl,bat rowing. Ganglion
cysts form through defects in the tendon sheatjoiot capsule and occur
most commonly in women younger than 50 years of &gepal tunnel
syndrome results from repetitive wrist motion tha@umatizes the tendon
sheath or ligaments in the carpal canal. The traproduces swelling that
compresses the median nerve against the transsansal ligament. Those
affected tend to be in occupations that perfornetigpe hand movements,
such as cashiers, typists, musicians, assembledsalawho spend many
hours using a computer keyboard and mouse.

Assessment Findings

Signs and Symptoms

These injuries are marked by pain and inflammatwinich can spread to
surrounding tissues. In epicondylitis, clients neégaain radiating down the
dorsal surface of the forearm and a weak graspn@liwith ganglion cysts
experience pain and tenderness in the affected &@eants with carpal
tunnel syndrome describe pain or burning in onbath hands, which may
radiate to the forearm and shoulder in severe cddes pain tends to be
more prominent at night and early in the morninigal®&ng the hands may
reduce the pain by promoting movement of edemdtaigsfrom the carpal
canal. Sensation may be lost or reduced in the thimdex, middle, and a
portion of the ring finger. The client may be ureald flex the index and
middle fingers to make a fist. Flexion of the wiistually causes immediate
pain and numbness.

Diagnostic Findings

In general, x-ray studies are used to identify abmadities and rule out
fracture and other problems. In carpal tunnel symdy, results of
electromyography, which relies on a mild electricairent to stimulate the
nerve, show a delay in motor response in musclesvated by the median
nerve. Other tests are Tinel's sign, which is & taat elicits tingling,

numbness, and pain for clients with carpal tunyaedsome, and Phalen’s
sign, which involves having the client flex the sirifor 30 seconds to
determine if pain or numbness occurs (a positigm dor carpal tunnel
syndrome). The examiner percusses the median neoated on the inner
aspect of the wrist, to elicit this response.
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Medical and Surgical Management

Treatment of these disorders includes applicatmineold (ice) and heat,
exercise, steroidal anti-inflammatory medicatioriecal injection of

corticosteroids, analgesics, NSAIDs, and rest. iBalgntervention may be
necessary to repair tears and ruptures. In mamscatients with injuries
of the shoulder or other portions of the upper exxity are referred for
physical therapy. Treatment for epicondylitis maglude splinting to rest
and support the joint structures. Corticosteroidsy rhe injected locally.
Treatment of the ganglion cyst includes aspiratwin the ganglion,

corticosteroid injection, and surgical excision.r@a tunnel treatment
involves resting the hands when possible and spjrine hand and wrist.
NSAIDs and periodic injections of a corticosterpieparation may relieve
the inflammation and discomfort. If conservativeattment fails, surgery to
release the pressure of the ligament on the mediare may be performed.

Nursing Management

The nurse provides information about medicatiohghe client is taking
NSAIDs, the nurse stresses to take these medisatioith food. If
corticosteroid injections are ordered, he or sh@ans what the client can
expect and mentions that the injection itself mayse some discomfort.
The nurse shows clients how to use and care fascpbed splints and
perform related ROM exercises. Some clients firat ttrand exercises are
less painful if performed with the hand under wawater. Additional
management activities involve exploring ways tofq@en activities of daily
living (ADLS) or alter job responsibilities to relre stress and reduce injury
to joints.

Rotator Cuff Tear

The rotator cuff is made up of a complexity of miascand tendons that
connect the proximal humerus, clavicle, and scaputech in turn connect
with the sternum and ribs. Rotator cuff injuriesyaacur as a result of a
traumatic injury or from chronic overuse or irritat of the shoulder joint.
Clients experience pain with movement and limitedbility of the
shoulder and arm. They especially have difficultjthwactivities that
involve stretching their arm above their head. Matignts find that the
pain is worse at night and that they are unabkdep on the affected side.
The diagnosis is based on physical examination rgépe there is
tenderness on the acromioclavicular joint. Radiplgya arthrography, and
magnetic resonance imaging (MRI) can evaluate #tengé of the rotator
cuff tear and any soft tissue injury. Initial tre@nt begins with the use of
NSAIDs. The physician will advise clients to modtfeir activities and to
rest the joint. Physicians may also recommend austeroid injections into
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the shoulder joint, with progressive passive antlvacexercises and
stretching. Surgical procedures include:

. Arthroscopic debridement of devitalized tissue
. Arthroscopic tendon repair
. Open acromioplasty with tendon repair.

Ligament and Meniscal Injuries

Ligament and meniscal injuries to the knee occua assult of a traumatic
injury. Injuries can occur to the lateral or mediallateral knee ligaments
(these ligaments provide stability to the sideshefknee) or to the anterior
or posterior cruciate ligaments (ACL or PCL) (thdsggaments provide

stability to forward and backward movements). Irdiadn, menisci can

become injured, disrupting the stability of the Velgen flexed or extended.

Pathophysiology and Etiology

Injury to the ligaments of the knee occurs at aetiwhen the client is
standing firmly and receives a blow or twists idiierent direction while
hyper-extending the knee. The client experiences, pastability of the
joint and ambulatory difficulty. When the ACL or B@ears, the client may
report a popping sound or tearing sensation. Mahisguries occur with
twisting of the knee or repeated squatting. Cligefgort that their knee
“gave way” and may experience a click in theirdaas they ambulate. In
some instances, the knee locks because the cartit@yes as it tears and
prevents full flexion and extension (Smelte¢al.,2008).

Medical and Surgical Management

Treatment depends on the extent of the injuryiahireatment involves
immobilizing the joint and limiting weight bearing@he physician may
recommend NSAIDs, as well as the use of ice dutiveyfirst 48 hours.
Gradual introduction of activity assists the cliewt progress without
causing further injury. Surgical procedures includpair of the ligaments
and tendons involved. For torn menisci, the surgeomnoves the damaged
cartilage (meniscectomy). Following surgery thegbian will immobilize,
prescribe NSAIDs, and recommend the applicationcofd therapy.
Physical rehabilitation includes exercises, gradugilght bearing, and the
use of any ambulatory devices. Recovery is gernecalinplete within 3 to
12 months, depending on the nature of the injud/the type of surgery.

Ruptured Achilles Tendon

Rupture of the Achilles tendon occurs because ainra. As the client
engages in an activity, the calf muscle contraatklenly while the foot is
grounded firmly in place. There is often a loud p@mnd the client
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experiences severe pain and inability to plantx the affected foot. The
client usually requires surgical repair for comeldiealing to occur.
Following surgery, the client wears a cast or bréme 6 to 8 weeks.
Physical therapy is necessary for the client tairegiobility, strength, and
full ROM. The nurse teaches the client about astikestrictions, the use of
ambulatory aids, and pain management. Clients véwe Isurgery need to
have preoperative and postoperative instructions.

3.3 Fractures
A fracture is a break in the continuity of a bomgactures may affect
tissues or organs near the bones as well.

Pathophysiology and Etiology

When force applied to a bone exceeds maximum saesisi the bone
breaks. Sudden direct force from a blow or fall s=m most fractures;
however, some result from indirect force—for exagplrom a strong
muscle contraction, such as during a seizure. A flaetures result from
underlying weakness created by bone infections.ebtmmors, or more
bone resorption than production (as occurs in dievho are inactive or
aging). For 10 to 40 minutes after a bone bredies,niuscles surrounding
the bone are flaccid. Then they go into spasmnaftereasing deformity
and interfering with the vascular and lymphaticcelations. The tissue
surrounding the fracture swells from hemorrhage adéma. Healing
begins when blood in the area clots and a fibrimvaek forms between the
broken bone ends. The fibrin network changes intangation tissue.

Osteoblasts, which proliferate in the clot, inceedhe secretion of an
enzyme that restores the alkaline pH. As a resaltium is deposited and
true bone forms. The healing mass is called a €dllunolds the ends of the
bone together but cannot endure strain. Bone rapaa local process.
About 1 year of healing must pass before bone negés former structural
strength, becomes well consolidated and remodeteegfo(med), and

possesses fat and marrow cells. Although fractarescommon, they are
associated with various complications, particulaniien they are very
complex. Possible complications include compartmesyndrome,

thromboembolism, fat embolism, delayed healing, umbon, malunion,

infection, and avascular necrosis (death of boamfan insufficient blood

supply). In addition, any client who is inactiverihg convalescence is
prone to pneumonia, thrombophlebitis, pressure ssorginary tract

infection, renal calculi, constipation, muscle atrg, weight gain, and
depression.
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Proliferating
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Process of bone healing. (A) Immediately after aebdractures, blood
seeps into the area,
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and a hematoma (blood clot) forms. (B) After 1 weateoblasts form as
the clot retracts. After about 3 weeks, a procaltrsns and stabilizes the
fracture. (C) A callus with bone cells forms in ® 12 weeks. In 3 to 4
months, osteoblasts begin to remodel the fracitee s

(D) If the fractured bone has been accurately aligmuring healing,

remodeling will be complete in about 12 months.o(RrPorth, C. M.

[2007]. Essentials of pathophysiology: Conceptsaltéred health states.
[2nd ed.]. Philadelphia: Lippincott Williams & Wilks.)

Assessment Findings

Signs and Symptoms

The signs and symptoms of a fracture vary, dependim the type and
location. They include the following:

. Pain—one of the most consistent symptoms ofaatdire is pain,
which may be severe and attempts to move the partpaessure
over the fracture increase pain.

. Loss of function—Skeletal muscular function deg® on intact
bone.

. Deformity—A break may cause an extremity to bbadkward or to
assume another unusual position.

. False motion—Unnatural motion occurs at the aitthe fracture.

. Crepitus—The grating sound of bone ends movvey @ne another

may be audible (this term also refers to a poppimgnd caused by
air trapped in soft tissue).

. Edema—Swelling usually is greatest directly aver fracture.

. Spasm—Muscles near fractures involuntarily cacttr Spasm,
which accounts for some of the pain, may causenh o shorten
when the fracture involves a long bone. If sharpebfsagments tear
through sufficient surrounding soft tissue, thesebileeding and
black and blue discoloration of the area. If a pery damaged,
paralysis may result.

Diagnostic Findings

One or more radiographic views of the area almbstys demonstrate
altered bone structure. Stress fractures may not dpparent
radiographically for a few weeks. A bone scan uguahn identify a

nondisplaced or stress fracture before radiographanges is evident. In
some instances, a computed tomography (CT) scaMRF may be

necessary.
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Medical and Surgical Management

The goal is to re-establish functional continuitfytbe bone. Treatment
includes one or more methods: traction, closedp@nareduction, internal
or external fixation, or cast application.

The treatment method depends on many factors, dmguthe first aid
given, the location and severity of the break, d@nel age and overall
physical condition of the client.

Nursing Management

When caring for the client with a fracture, the smrassesses for
neurovascular and systemic complications. Generakimy measures
include administering analgesics, providing comfor¢éasures, assisting
with ADLs, preventing constipation, promoting ploai mobility,
preventing infection, maintaining skin integritynda preparing client for
self-care. Because the client may be dischargedigladter application of
an immobilization device or a cast, the nurse rgsieare with the client or
family. In addition, he or she reinforces instroo8 regarding exercise and
ambulatory activities. If a client is in tractidme or she requires simple and
direct explanations about the traction and its psep The nurse points out
activities that are allowed or contraindicated afehtifies the approximate
duration of the restrictions. When traction is distnued, the nurse
prepares the client for further treatment, suchcasting, and for the
appearance of the affected area—skin and musckesr ldhe reassures the
client that, with gradual exercise and use, musei#gegain strength and
tone, and joints will be flexible.

SELF ASSESSMENT EXERCISE

1. Differentiate strains, contusions, and sprains.
2. Discuss potential complications associated wittactured hip.

3.4  Fractured Hip

Usually a hip fracture affects the proximal endtloé femur. This type of

fracture commonly results from a fall and occursrenfsequently in older

adults with osteoporosis. Usually the falls are werty traumatic, but the

client’s condition contributes to the resultingdiare. Fractures may occur
in the femoral neck (intracapsular or inside the jbint capsule), between
the trochanters (intertrochanteric-extracapsularootside the hip joint

capsule), or below the trochanters (subtrochaneiiacapsular).
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Intracapsular
area

Extracapsular area

Trochanteric region

Subtrochanteric region

Assessment Findings

The client reports severe pain that increases ldhmovement. The pain
frequently radiates to the knee, and the client faye a sensation of
pressure in the outer aspect of the hip. Discoityiraf the bone and muscle
spasm cause shortening and external rotation ofetheA large blood loss
may accompany subtrochanteric and intertrochanfeaatures, leading to
hypovolemic shock. There also may be extensiveshrgiand swelling in
the hip, groin, and thigh. Femoral neck fractures mtracapsular, so
bleeding is more likely to be contained within theint capsule.
Radiographic studies reveal the exact locatiomefftacture, which may be
within or outside the joint capsule.

Medical and Surgical Management

Intracapsular hip fractures are prone to nonunind avascular necrosis
from the disruptedblood supply. Therefore, the tireed head and neck
may be removed and replaced with a metal devicke as@n Austin-Moore

or Thompson prosthesis. This procedure is refeiwems hemiarthroplasty.
The bone heals around the metallic device, whidghémeantime holds the
bone together. Thus,the bone is united immediatalyd clients are

mobilized much earlier than they are with tracti®ates, bands, screws,
and pins may be removed after the bone has heslleck often, they are

left in place permanently. The precautions with taethroplasty are greater
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because the surgeon must dislocate the hip toaepglee femoral head.
Clients may have a total hip arthroplasty.

Nursing Management

Most clients with a fractured hip are older adu#tsd are prone to
complications. After surgery, the nurse implememisasures to prevent
skin breakdown, wound infection, pneumonia, comdkgm, urinary
retention, muscle atrophy, and contractures. Tieatcusually has a wound
drain in place for 1 to 2 days after surgery. Thesa monitors the drainage
and administers antibiotics as prescribed. Theenamast show the client
how to use the overhead trapeze safely for indegp@nchovement and
activity. When the client is recumbent, the nurégc@s a trochanter roll
beside the hip to maintain a neutral position s the repaired hip stays in
place. He or she places abductor pillows betweenctient’'s legs when
turning the client from side to side. If a hip gitesis has been inserted, the
nurse instructs the client to avoid adduction & #ffected leg until it has
healed. The client must use abductor pillows attiales. Soon after
surgery, the nurse or physical therapist assistglibnt to transfer from the
bed to a chair. The chair must have an elevated eséizer with its structure
or with pillows, so that the client does not fldrethips beyond 90 The
client usually requires much encouragement andtassie. Eventually the
client progresses to ambulating with a walker. Befdischarge, the nurse
needs to explore ways to ensure safety in thetditilome to avoid future
injuries and falls.

4.0 CONCLUSION

Most clients with a fractured hip are older adu#tsd are prone to
complications. After surgery, the nurse implememisasures to prevent
skin breakdown, wound infection, pneumonia, comdkgm, urinary

retention, muscle atrophy, and contractures.

50 SUMMARY
In this unit, you have learnt that:

i.  Injuries to the musculoskeletal system affect nibas just a muscle
or bone.

ii. A strain is an injury to a muscle when it is sthetd or pulled
beyond its capacity and a contusion is a soft éigsjury resulting
from a blow or blunt trauma while sprains are imgarto the
ligaments surrounding a joint.
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V.
Vi.
Vii.
Viil.

6.0

The acronynRICES that refers to rest, ice, compression, elevation,
and stabilization is a method for remembering treattment for
strains, contusions, and sprains.

Dislocations occur when the articular surfaces gbiat are no
longer in contact and the shoulder, hip, and knemngonly are
affected.

A partial dislocation is referred to as a subluati

A fracture is a break in the continuity of a bone.

Fractures may affect tissues or organs near thesoas well.

A hip fracture affects the proximal end of the femu

TUTOR-MARKED ASSIGNMENT

You are at a playground when you notice a man, Wa® been playing
basketball with his son, fall and grab his ankle.days his ankle hurts very
badly, and he does not think that he can walk. Vibabn should you take?
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1.0 INTRODUCTION

Amputationis the removal of a body part, usuallyeaitremity. Amputation
of a lower extremity is often made necessary bygmassive peripheral
vascular disease, congenital deformities, chronisteamyelitis, or
malignant tumor.

2.0 OBJECTIVE
At the end of this unit, you will be able to:

Discuss amputation, including reasons it may béop®med and appropriate
nursing management of the client.

3.0 MAIN CONTENT

3.1 Amputation

Amputationis the removal of a body part, usuallyeaitremity. Amputation
of a lower extremity is often made necessary bygmassive peripheral
vascular disease (often a sequela of diabetestusd/lifulminating gas
gangrene, trauma (crushing injuries, burns, fréstland electrical burns),
congenital deformities, chronic osteomyelitis, oalignant tumor. Of all
these causes, peripheral vascular disease acdountsst amputations of
lower extremities. Amputation is used to relievemgyoms, improve
function, and save or improve the patient’s quadityife. If the health care
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team communicates a positive attitude, the patdpists to the amputation
more readily and actively participates in the relitabive plan, learning

how to modify activities and how to use assistiavides for ADLs and

mobility.

Levels of Amputation

Amputation is performed at the most distal poimit thill heal successfully.
The site of amputation is determined by two factonculation in the part,
and functional usefulness (i.e., meets the requrgsfor the use of the
prosthesis). The circulatory status of the extrgnst evaluated through
physical examination and specific studies. Muscid akin perfusion is
important for healing. Doppler flowmetry, segmentalbod pressure
determinations, and transcutaneous partial pressfuoxygen (PaO2) are
valuable diagnostic aids. Angiographyis performedevascularization is
considered an option. The objective of surgeryoisconserve as much
extremity length as possible. Preservation of kaed elbow joints is
desired. AlImost any level of amputation can beditivith a prosthesis. The
amputation of toes and portions of the foot causasr changes in gait
and balance. A Syme amputation (modified ankle rdcaadation
amputation) is performed most frequently for extemdoot trauma and
produces a painless, durable extremity end thatwithstand full weight-
bearing. Below-knee amputations are preferred tooveknee
amputations because of the importance of the koee and the energy
requirements for walking. Knee disarticulations amest successful with
young, active patients who are able to develop ipeecontrol of the
prosthesis. When above-knee amputations are pezthrrall possible
length is preserved, muscles are stabilized anpeshand hip contractures
are prevented for maximum ambulatory potential. MEople who have a
hip disarticulation amputation must rely on a whe®ir for mobility.
Upper extremity amputations are performed to presdéhe maximum
functional length. The prosthesis is fitted eady fnaximum function.

A staged amputatiormay be used when gangrene and infection exist.
Initially, a guillotine amputation is performed temove the necrotic and
infected tissue. The wound is débrided and allowedlirain. Sepsis is
treated with systemic antibiotics. In a few dayfterathe infection has been
controlled and the patient’s condition has staediza definitive amputation
with skin closure is performed.

Complications

Complications that may occur with amputation inéuttemorrhage,
infection, skin breakdown, phantom limb pain, aran{ contracture.
Because major blood vessels have been severedjveidssding may
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occur. Infection is a risk with all surgical proceds.The risk for infection
increases with contaminated wounds after traumatigputation. Skin

irritation caused by the prosthesismay result iim $keakdown. Phantom
limb painis caused bythe severing of peripherale®rJoint contracture is
caused bypositioning and a protective flexion widvehl pattern

associatedwith pain and muscle imbalance.

Medical Management

The objective of treatment is to achieve healinghef amputation wound,
the result being a non-tender residual limb (stumth healthy skin for
prosthesis use. Healing is enhanced by gentle imgnaf the residual limb,
control of residual limb edema through rigid ortsmdmpression dressings,
and use of aseptic technique in wound care to awdettion. Aclosed
rigid cast dressings frequently used to provide uniform compressitn,
support soft tissues, to control pain, and to pmeyeint contractures.
Immediately after surgery, a sterilized residualldisock is applied to the
residual limb. Felt pads are placed over pressemsiBve areas. The
residual limb is wrapped with elastic plaster-ofi®dandages while firm,
even pressure is maintained. Care is taken nobnstact circulation. For
the patient with a lower extremity amputation, thlaster cast may be
equipped to attach a temporary prosthetic exten@wlon) and an artificial
foot. This rigid dressing technique is used as amaeof creating a socket
for immediate postoperative prosthetic fitting. Tieagth of the prosthesis
is tailored to the individual patient. Early minimaeight bearing on the
residual limb with a rigid cast dressing and a pyddtached produces little
discomfort.

The cast is changed in about 10 to 14 days. Eldviabely temperature,
severe pain, or a loose-fitting cast may necessgatlier replacement. A
removable rigid dressingnay be placed over a soft dressing to control
edema, to prevent joint flexion contracture, angnatect the residual limb
from unintentional trauma during transfer actisti@ his rigid dressing is
removed several days after surgery for wound inspecand is then
replaced to control edema. The dressing facilitege®lual limb shaping. A
soft dressingwith or without compression may be used if there is
significant wound drainage and frequent inspectidrthe residual limb
(stump) is desired. An immobilizing splint may becoerporated in the
dressing. Stump (wound) hematomas are controlled wound drainage
devices to minimize infection.

Rehabilitation
Patients who require amputation because of sevauent are usually, but
not always, young and healthy, heal rapidly, andigpate in a vigorous
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rehabilitation program. Because the amputatiorhnés result of an injury,
the patient needs psychological support in accggtie sudden change in
body image and in dealing with the stresses of ikalggation, long-term
rehabilitation, and modification of lifestyle. PRatis who undergo
amputation need support as they grieve the loskthay need time to work
through their feelings about their permanent logs@ange in body image.
Their reactions are unpredictable and can includgel bitterness, and
hostility. The multidisciplinary rehabilitation tea (patient, nurse,
physician, social worker, psychologist, prosthetisicational rehabilitation
worker) helps the patient achieve the highest ptes$evel of function and
participation in life activities. Vocational courtisg and job retraining may
be necessary to help patients return to work. Réggital problems (eg,
denial, withdrawal) may be influenced by the tygesopport the patient
receives from the rehabilitation team and by hovweldqy ADLs and use of
the prosthesis are learned. Knowing the full oicend capabilities
available with the various prosthetic devices cae the patient a sense of
control over the disability.

Nursing Process: The Patient Undergoing an Amputabin

Assessment

Before surgery, the nurse must evaluate the nescolar and functional
status of the extremity through history and phys@ssessment. If the
patient has experienced a traumatic amputation,ntitrse assesses the
function and condition of the residual limb. Thersei also assesses the
circulatory status and function of the unaffectatremity. If infection or
gangrene develops, the patient may have asso@atatjed lymph nodes,
fever, and purulent drainage. A culture is takeddtermine the appropriate
antibiotic therapy. The nurse evaluates the pasiamitritional status and
creates a plan for nutritional care, if indicatdebr wound healing, a
balanced diet with adequate protein and vitamirssential.

Any concurrent health problems (e.g., dehydratiamemia, cardiac
insufficiency, chronic respiratory problems, andh#ites mellitus) need to
be identified and treated so that the patient ihébest possible condition
to withstand the trauma of surgery. The use of i©osteroids,

anticoagulants, vasoconstrictors, or vasodilatorsay minfluence

management and wound healing. The nurse assessespdtient’s

psychological status. Determination of the patemnotional reaction to
amputation is essential for nursing care. Griepoese to a permanent
alteration in body image is normal. An adequatepsup system and
professional counseling can help the patient copehe aftermath of
amputation surgery.
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Nursing Diagnoses

Based on the assessment data, the patient's majsing diagnoses may
include the following:

. Acute pain related to amputation

. Risk for disturbed sensory perception: phantonblpain related to
amputation

. Impaired skin integrity related to surgical artggion

. Disturbed body image related to amputation afyopart

. Ineffective coping, related to failure to acckyss of body part

. Risk for anticipatory and/or dysfunctional giiey related to loss of
body part

. Self-care deficit: feeding, bathing/hygiene, ssiag/grooming, or
toileting, related to loss of extremity
. Impaired physical mobility related to loss of rexnity

Potential Complications
Based on the assessment data, potential comphsatitat may develop
include the following:

. Postoperative hemorrhage
. Infection
. Skin breakdown

Planning and Goals

The major goals of the patient may include relifghain, absence of altered
sensory perceptions, wound healing, acceptanceltefed body image,

resolution of the grieving process, independencselficare, restoration of
physical mobility, and absence of complications.

Nursing Interventions

Relieving pain

Surgical pain can be effectively controlled withimg@ analgesics, non-
pharmaceutical interventions, or evacuation of thematoma or
accumulated fluid. Pain may be incisional or may baused by
inflammation, infection, pressure on a bony promoee or hematoma.
Muscle spasms may add to the patient’s discom@iranging the patient’s
position or placing a light sandbag on the residimab to counteract the
muscle spasm may improve the patient’s level offoomEvaluation of the
patient's pain and responses to interventions isngortant part of the
nurse’s role in pain management. The pain may bexanession of grief
and alteration of body image.
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3.2 Minimizing Altered Sensory Perceptions

Amputees may experience phantom limb pain soom aftegery or 2 to 3
months after amputation. It occurs more frequemtigty in above-knee
amputations. The patient describes pain or unuseakations, such as
numbness, tingling, or muscle cramps, as well ateding that the
extremity is present, crushed, cramped, or twigtegh abnormal position.
When a patient describes phantom pains or sensatidme nurse
acknowledges these feelings and helps the patiedifyrthese perceptions.
Phantom sensations diminish over time. The pathexjsrof the phantom
limb phenomenon is unknown. Keeping the patienivadbelps decrease
the occurrence of phantom limb pain. Early inteasrehabilitation and
stump desensitization with kneading massage briegjef. Distraction
techniqgues and activity are helpful. Transcutane@lsctrical nerve
stimulation (TENS), ultrasound, or local anestretitay provide relief for
some patients. In addition, beta-blockers may veliedull, burning
discomfort; anti seizure medications control stagband cramping pain;
and tricyclic antidepressants are used to improwedrand coping ability.

3.3 Promoting Wound Healing

The residual limb must be handled gently. Whenaber dressing is
changed, aseptic technique is required to prevemin@ infection and
possible osteomyelitis. Residual limb shaping iponant for prosthesis
fitting. The nurse instructs the patient and fanmywrapping the residual
limb with elastic dressings. After the incisionhisaled, the nurse teaches
the patient to care for the residual limb.

3.4 Enhancing Body Image

Amputation is a reconstructive procedure that sltdre patient's body
image. The nurse who has established a trustirgtiorship with the
patient is better able to communicate acceptanciefpatient who has
experienced an amputation. The nurse encouragepdient to look at,
feel, and then care for the residual limb. It ispartant to identify the
patient’s strength and resources to facilitate béitation. The nurse assists
the patient to regain the previous level of indejgm functioning. The
patient who is accepted as a whole person is neadily able to resume
responsibility for self-care; self-concept improvasd body-image changes
are accepted. Even with highly motivated patietiis process may take
months.
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4.0 CONCLUSION

Amputation is a reconstructive procedure that sltdre patient’s body
image. The nurse who has established a trustirgtiorship with the

patient is better able to communicate acceptanciefpatient who has
experienced an amputation.

50 SUMMARY
In this unit, you have learnt that:

I.  Amputationis the removal of a body part, usuallyeatremity.

ii.  Amputation of a lower extremity is often made nseeg by
progressive peripheral vascular diseases.

iii.  Almost any level of amputation can be fitted witprasthesis.

iv. ~ Complications that may occur with amputation inelutemorrhage,
infection, skin breakdown, phantom limb pain, aoitf contracture

v. The objective of treatment is to achieve healinghaf amputation
wound, the result being a non tender residual l{gtomp) with
healthy skin for prosthesis use.

vi. Before surgery, the nurse must evaluate the nescolar and
functional status of the extremity through histagd physical
assessment.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss amputation, including reasons it may béop®med and appropriate
nursing management of the client.
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Tutor-Marked Assignment

INTRODUCTION

In this unit, you will learn about scoliosis,osteopsis, osteomalacia,and
other structural and bone disorders.

2.0

OBJECTIVES

At the end of this unit you will be able to:
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discuss scoliosis

identify risk factors for development of osteopasos

identify the causes of osteomyelitis

distinguish the pathophysiology of osteomalacia paget's disease
discuss characteristics of benign and malignaneliomors.



NSC 401 MODULE 3

3.0 MAIN CONTENT

3.1 Scoliosis

Scoliosis is a spinal deformity that is characeliby a lateral curve, spinal
rotation causingrib asymmetry, and thoracic hypdlogis (less than
normal curvature in the thoracic spine)

Epidemiology
An estimated 2—-3% of 10-16-year-olds are affeciedusvatures of 10° or
more (Kotwicki2000).

Etiology

Scoliosis can be congenital, or it may developrdyifancy or childhood.
Most often it isdetected early in adolescence. ddese of scoliosis is most
often unknown, but it can beassociated with a nunabeneuromuscular
disorders.

Assessment with clinical manifestations

Scoliosis is seldom seen before the age of 10,panents will be referred
to a health careprovider after a school screemnghey may notice uneven
pant lengths or shirt sleeves.

Pain is usually not an issue until the deformitg peogressed. The physical
assessment technique used in school screeningsownkas the Adams

Bending Forward Test (a test to assess for sce)ioshe patient, wearing
only underwear, bends forward at the waist witrhkaoims hanging toward

the floor, palms together. Viewing the patient froehind, thehealth care
worker observes the back for curvature by obsertiregsymmetry of the

shoulders, scapulae, flank shapes, hip heightspalvts. A scoliometer (an

instrument for measuring curves, especially thadateral curvature of the

spine) can be used to measure trunk rotation ddineg\dams Test.

Diagnostic Tests

Standing spinal X-rays are performed, and curvatareneasured. The
amount of curvature noted determines actual diagrarsd the degree of
deformity. It will also help to determine the typef treatments
recommended.

NursingDiagnoses

Based on the information gathered, examples ofimydiagnoses for the
patient withscoliosis may include the following:
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. Acute or chronic pain due to the scoliosis

. Fear due to the diagnosis of scoliosis

. Impaired physical mobility due to the scoliosis

. Risk for impaired skin integrity related to coraprised tissue
perfusion

. Deficient knowledge related to self-care and pskvention

Planning and Implementation

The goal of treatment, whether surgical or nonsalgiis to correct the
deformity and prevent complications. For mild cuwva, exercise and
bracing are the treatments of choice. Exerciseséxiun conjunction with
bracing. Bracing allows the scoliosis progressiorbé stopped or slowed
because of the limitation in truncal mobility. Ulyautilized in growing
children, braces are used until the child reachedumnty. Surgery is
recommended for curves greater than 40° with caatindevelopment of
the curve overtime (Yadla, Ratliff &Harrop, 2010).

Fusion of the vertebrae is performed two vertelbia®@ve the curve and two
vertebrae below the curve. Bracing is continuedrafte surgery to provide
additional support while recovery takes place.

Patient and family teaching

Patient and family teaching includes defining theodder, discussing of
treatment for the level of severity (may includeding and exercise or
surgery options), and understanding developmeuntgat (both social and
emotional) for the child.

Evaluation of Outcomes
Potential patient outcomes for each of the exampising diagnoses for
the patient with scoliosis are:

I. Acute or chronic pain due to the scoliosis.

The patient should verbalize an adequate religbaoh along with
the ability to realistically cope with the painiifis not completely
relieved.

il. Fear due to the diagnosis of scoliosis. Thagmatshould manifest
positive coping behaviorsand verbalize a reduciotihe amount of
fear of having this disease.

iii.  Impaired physical mobility due to the scoliesiThe patient should
perform physical activity independently or with iaise devices as
needed. In addition, the patient should be freeavhplications of
immobility, as evidenced by intact skin, absence of
thrombophlebitis, and normal bowel patterns.
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V. Risk for impaired skin integrity related to cpromised tissue
perfusion. The condition of the skin should be ioyad as
evidenced by decreased redness, swelling, and pain.

V. Deficient knowledge related to self-care andk msevention. The
patient should demonstrate motivation to learnntife perceived
learning needs, and verbalize an understandingsifetl content. In
addition, successful interventions provide the sasful outcomes of
halting the progress of the spinal curvature angdpsting the
growing body into an anatomically correct positi@ther successful
outcomes include adequate coping by the patienfandy with the
treatment of the disorder. Family and peer supgatips can take a
proactive role in the patient's emotional and pbgkihealing by
providing the support and empowerment the patiesgda. The
involvement of these support groups can and wikerthe relatively
long treatment and recovery period a positive @rpee, especially
after surgery.

3.2 Osteoporosis

Osteoporosis is a disease that threatens more28amillion Americans
(National Osteoporosis Foundation, 2000). Charesties of osteoporosis
include a reduction of bone density and a chandmme structure, both of
which increase susceptibility to fracture. The narrhomeostatic bone
turnover is altered: the rate of bone resorptiogresater than the rate of
bone formation, resulting in a reduced total boressn Suboptimal bone
mass development in children and teens contribtotélse development of
osteoporosis. With osteoporosis, the bones becowgrgssively porous,
brittle, and fragile; they fracture easily undaesses that would not break
normal bone. Osteoporosis frequently results in pression fractures of
the thoracic and lumbar spine, fractures of thekraad intertrochanteric
region of the femur, and Colles’ fractures of thastv Osteoporosis is a
costly disorder not only in terms of health cardatse but also in terms of
human suffering, pain, disability, and death. Thadgal collapse of a
vertebra may be asymptomatic; it is observed agrpssive kyphosis. With
the development of kyphosis (“dowager’'s hump”),réhés an associated
loss of height. Frequently, postmenopausal womese lbeight from
vertebral collapse. The postural changes resultrelaxation of the
abdominal muscles and a protruding abdomen. Thermél may also
produce pulmonary insufficiency. Many patients ctanpof fatigue.

Prevention
Primary osteoporosis occurs in women after menapaasl later in life in
men, but it is not merely a consequence of agirgjlufe to develop

219



NSC 401 MEDICAL-SURGICAL NURSING II

optimal peak bone mass during childhood, adolesgerand young

adulthood contributes to the development of osteagp® without resultant

bone loss. Early identification of at-risk teenageand young adults,
increased calcium intake, participation in regueight-bearing exercise,
and modification of lifestyle(e.g., reduced usecaffeine, cigarettes, and
alcohol) are interventions that decrease the risk development of

osteoporosis, fractures, and associated disabdigr in life. Secondary

osteoporosis is the result of medications or ottzerditions and diseases
that affect bone metabolism. Specific disease stéey., celiac disease,
hypogonadism) and medications (e.g., corticostsroidantiseizure

medications) that place patients at risk need tadbetified and therapies
instituted to reverse the development of osteop®ros

Pathophysiology

Normal bone remodeling in the adult results in gedly increased one
mass until the early 30s. Gender, race, genetgiagalow body weight
and body mass index, nutrition, lifestyle choicegg( smoking, caffeine
and alcohol consumption), and physical activitjuahce peak bone mass
and the development of osteoporosis. Although tbesequences of
osteoporosis (e.g., fractures) occur with agintea®orosis is not a disease
of the elderly. Rather, its onset occurs earlidif@ when bone mass peaks
and then begins to decline. Loss of bone massuisivaersal phenomenon
associated with aging. Age-related loss begins sdter the peak bone
mass is achieved (i.e., in the fourth decade).ialo, which inhibits bone
resorption and promotes bone formation, is decctkase

Estrogen, which inhibits bone breakdown, decreas#ls aging. On the
other hand, parathyroid hormone (PTH) increaseh wading, increasing
bone turnover and resorption. The consequenceegketbhanges is net loss
of bone mass over time. The withdrawal of estroggnsenopause or with
oophorectomy causes an accelerated bone resotpabmontinues during
the postmenopausal years. Women develop osteopomasie frequently
and more extensively than men because of lower peak mass and the
effect of estrogen loss during menopause. Secondatgoporosis is
associated with many disease states, nutritiondicielecies, and
medications. Coexisting medical conditions (e.g.,alabsorption
syndromes, lactose intolerance, alcohol abuse|] farare, liver failure,
Cushing’s syndrome, hyperthyroidism, and hyperpbgraidism)
contribute to bone loss and the development ofopst®sis. Medications
(e.g., corticosteroids, antiseizure medications,pah@, tetracycline,
aluminum containing antacids, and thyroid supplesjeaffect the body’s
use and metabolism of calcium. The degree of ostesys is related to the
duration of medication therapy. When the therapyligcontinued or the
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metabolic problem is corrected, the progressiomsi€oporosis is halted,
but restoration of lost bone mass usually doeocir.

Risk Factors

Men have a greater peak bone mass and do not erpersudden estrogen
reduction. As a result, osteoporosis occurs in ates lower rate and at an
older age (about one decade later). However, ithees determined that
testosterone and estrogen are important in aclgeana maintaining bone
mass in men. Nutritional factors contribute to tdevelopment of
osteoporosis. A balanced diet including adequateriea and nutrients
needed to maintain bone, calcium, and vitamin D tnhes consumed.
Vitamin D is necessary for calcium absorption amd hormal bone
mineralization. Dietary calcium and vitamin D musé adequate to
maintain bone remodeling and body functions. Th&t Beurce of calcium
and vitamin D is fortified milk. A cup of milk oratcium-fortified orange
juice contains about 300 mg of calcium. The recomuee adequate intake
(Al) level of calcium for the age range of pubetttyough young adulthood
(9 to 19 years of age) is 1300 mg per day. The gb#his daily level of
calcium is to maximize peak bone mass. The Al ldgeladults 19 to 50
years of age is 1000 mg per day, and the Al lewelflults 51 years and
older is 1200 mg per day. The actual estimatedaaeedaily intake is 300
to 500 mg. The recommended adult vitamin D intakdd0 to 600 IU per
day. Inadequate intake of calcium or vitamin D ogeperiod of years
results in decreased bone mass and the develominestieoporosis.

Bone formation is enhanced by the stress of wedgitt muscle activity.
Resistance and impact exercises are most beneificideveloping and
maintaining bone mass. Immobility contributes te tHevelopment of
osteoporosis. When immobilized by casts, genemttivity, paralysis or
other disability, the bone is resorbed faster thans formed, and
osteoporosis results.

Assessment and Diagnostic Findings

Osteoporosis may be identified on routine x-rayemvthere has been 25%
to 40% demineralization. There is radiolucency e bones. When the
vertebrae collapse the thoracic vertebrae becondgevsehaped and the
lumbar vertebrae become biconcave. Osteoporosisagnosed by dual-
energy x-ray absorptiometry (DEXA), which providegormation about

BMD at the spine and hip. Quantitative ultrasouhati®s (QUS) of the

heel also are used to diagnose osteoporosis giredcct the risk of hip and
non-vertebral fracture. When standardization afsséind comparability of
findings of BMD and QUS are determined, these measants will
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become more clinically useful. These BMD studies seful in identifying
osteopenic and osteoporotic bone and in assessspgmse to therapy.

Through early screening (using both assessmensloffactors and BMD

scans), promotion of adequate dietary intake ofigal and vitamin D,

encouragement of lifestyle changes, and earlytuigin of preventive

medications, bone loss and osteoporosis can becedduesulting in a
reduced incidence of fracture. Laboratory studieg, (serum calcium,

serum phosphate, serum alkaline phosphatase, oalgum excretion,

urinary hydroxyproline excretion, hematocrit, ergityte sedimentation
rate) and x-ray studies are used to exclude oth&siple medical diagnoses
(eg, multiple myeloma, osteomalacia, hyperparatijsm, malignancy)

that contribute to bone loss.

Medical Management

An adequate, balanced diet rich in calcium andwitaD throughout life,
with an increased calcium intake during adolesceyaeng adulthood, and
the middle years, protects against skeletal demiization. Such a diet
would include three glasses of skim or whole vitami-enriched milk or
other foods high in calcium (eg, cheese and othewy groducts, steamed
broccoli, canned salmon with bones), daily. To easadequate calcium
intake, a calcium supplement (eg, Caltrate, Citjavay be prescribed and
taken with meals or with a beverage high in vitan@into promote
absorption. The recommended daily dose should lteasiol not taken as a
single dose. Common side effects of calcium supelgmare abdominal
distention and constipation. Regular weight-beaergrcise promotes bone
formation. From 20 to 30 minutes of aerobic exer¢eg, walking), 3 days
or more a week, is recommended. Weight trainingudfites an increase in
BMD. In addition, exercise improves balance, redgcihe incidence of
falls and fractures.

Pharmacologic therapy

At natural or surgical menopause, hormone replaoértteerapy (HRT)

with estrogen and progesterone has been the maioEtherapy to retard
bone loss and prevent occurrence of fractures.ogstr replacement
decreases bone resorption and increases bone m@dssing the incidence
of osteoporotic fractures. Selective estrogen recapodulators (SERMS),
such as raloxifene (Evista), reduce the risk fde@gorosis by preserving
bone mineral density without estrogenic effectstio@ uterus. They are
indicated for both prevention and treatment of a@steosis. Other
medications that may be prescribed to treat ostesm include

bisphosphonates (e.g., alendronate [Fosamax];rdeate [Actonel]) and
calcitonin. Alendronate offers an alternative to HRand produces
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increased bone mass (by inhibiting osteoclast fongaind decreased bone
loss. Bisphosphonates reduce spine and hip fractassociated with
osteoporosis. Weekly dosage strength of alendrosadeailable and has
been shown to be as effective as previously usdyg dasing. Adequate
calcium and vitaminD intake is needed for maximuffect, but these
supplements should not be taken at the same timedaf as
bisphosphonates. Side effects of alendronate ieclgdstrointestinal
symptoms (e.g., dyspepsia, nausea, flatulencerhéi@r constipation).
Alendronate and risedronate are approved for teegotion and treatment
of glucocorticoid-induced osteoporosis in men andmen. Calcitonin
(Miacalcin) primarily suppresses bone loss throudjhect action on
osteoclasts and reduced bone turnover. It is @feedh increasing BMD.
Calcitonin is administered by nasal spray or by csidgneous or
intramuscular injection. Side effects include nasaitation, flushing,
gastrointestinal disturbances, and urinary frequenc

Nursing Process: The Patient witha Spontaneous Vexbral Fracture
Related to Osteoporosis

Assessment

Health promotion, identification of people at rigdr osteoporosis, and
recognition of problems associated with osteopsrdsrm the basis for
nursing assessment. The health history includestigms concerning the
occurrence of osteopenia and osteoporosis and dsonms family history,
previous fractures, dietary consumption of calciexgrcise patterns, onset
of menopause, and use of corticosteroids as wallaol, smoking, and
caffeine intake. Any symptoms the patient is exg@®ing, such as back
pain, constipation, or altered body image, are a@ed. Physical
examination may disclose a fracture, kyphosis @& timoracic spine, or
shortened stature. Problems in mobility and breatimay exist as a result
of changes in posture and weakened muscles.

Nursing Diagnoses

Based on the assessment data, the major nursiggadies for the patient
who experiences a spontaneous vertebral fractlagedeto osteoporosis
may include the following:

. Deficient knowledge about the osteoporotic psscand treatment
regimen

. Acute pain related to fracture and muscle spasm

. Risk for constipation related to immobility oewklopment of ileus
(intestinal obstruction)

. Risk for injury: additional fractures relateddsteoporosis
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Planning and Goals

The major goals for the patient may include knowkedbout osteoporosis
and the treatment regimen, relief of pain, improbedel elimination, and
absence of additional fractures.

Nursing Interventions

Promoting understanding of osteoporosis and the ti@ment regimen
Patient teaching focuses on factors influencing theelopment of
osteoporosis, interventions to arrest or slow trecgss, and measures to
relieve symptoms. Adequate dietary or supplemerdldium and vitamin
D, regular weight-bearing exercise, and modifiaatiof lifestyle, if
necessary (eg, cessation of smoking, reduced usaff@ine and alcohol),
help to maintain bone mass. Diet, exercise, andipal activity are the
primary keys to developing high-density bones tlaa¢ resistant to
osteoporosis. It is emphasized that all peopleicoatto need sufficient
calcium, vitamin D, sunshine, and weight-bearingreise to slow the
progression of osteoporosis. Patient teachingaelea medication therapy
is important. Because gastrointestinal symptoms abdbminal distention
are frequent side effects of calcium supplemerts, nurse instructs the
patient to take the calcium supplements with mediso, it is important to
teach the patient to drink adequate fluids to redihe risk of renal calculi.
If HRT is prescribed, the nurse teaches the patibout the importance of
compliance and periodic screening for breast andometrial cancer.
Alendronate requires compliance: it must be takeran empty stomach
with water, and then the patient must not consuows or liquids or
assume a reclining position for 30 to 60 minutegsdl calcitonin is
administered daily, alternating the nares. An ade&gjuaily intake of
dietary calcium and vitamin D is needed along wilese prescribed
medications.

Relieving Pain

Relief of back pain resulting from compression fuae may be
accomplished by resting in bed in a supine or bidey position several
times a day. The mattress should be firm and nggisg. Knee flexion
increases comfort by relaxing back muscles. Inteemi local heat and
back rubs promote muscle relaxation. The nurseucist the patient to
move the trunk as a unit and to avoid twisting. Tinese encourages good
posture and teaches body mechanics. When the p&iassisted out of
bed, a lumbosacral corset may be worn for temposupport and
immobilization, although such a device is frequenihcomfortable and is
poorly tolerated by many elderly patients. The gratigradually resumes
activities as pain diminishes. Vertebroplasty maycdonsidered for some
patients.
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Improving Bowel Elimination

Constipation is a problem related to immobility amgdications. Early

institution of a high-fiber diet, increased fluidsnd the use of prescribed
stool softeners help to prevent or minimize cordign. If the vertebral

collapse involves the T10-L2 vertebrae, the patieay develop an ileus.
The nurse therefore monitors the patient’s intékeyel sounds, and bowel
activity.

Preventing Injury

Physical activity is essential to strengthen mussclenprove balance,
prevent disuse atrophy, and retard progressive eraineralization.
Isometric exercises can strengthen trunk musclégs. ffurse encourages
walking, good body mechanics, and good posturelyDaeight-bearing
activity, preferably outdoors in the sunshine tbarce the body’s ability to
produce vitamin D, is encouraged. Sudden bendargnp, and strenuous
lifting are avoided.

Evaluation
Expected patient outcomes may include:
1. Acquires knowledge about osteoporosis andrdament regimen
a. States relationship of calcium and vitamin Dake and
exercise to bone mass
b. Consumes adequate dietary calcium and vitamin D
C. Increases level of exercise
d. Takes prescribed hormonal or nonhormonal therap
e. Complies with prescribed screening and momtpri
procedures
2. Achieves pain relief
a. Experiences pain relief at rest
b. Experiences minimal discomfort during ADLs
C. Demonstrates diminished tenderness at frasitee
3. Demonstrates normal bowel elimination
a. Has active bowel sounds
b. Reports regular bowel movements
4. Experiences no new fractures
a. Maintains good posture
b. Uses good body mechanics
C. Consumes a diet high in calcium and vitamin D
d. Engages in weight-bearing exercises (walky/yail
e. Rests by lying down several times a day
f. Participates in outdoor activities
g. Creates a safe home environment
h. Accepts assistance and supervision as needed
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3.3 Osteomalacia

Osteomalacia, a metabolic bone disease, is a saftef bones gererally
caused by Vitamin D deficiency.

Pathophysiology and Etiology

The defect in osteomalacia results from insuffitiealcium absorption
caused by insufficient calcium intake or resistattcéhe action of vitamin
D. Alternatively, it may occur from phosphate defrcy related to
increased renal losses or decreased intestinat@loso Large amounts of
new bone fail to calcify. The bone mass is struadturweaker and bone
deformities occur.

Assessment Findings

Clients with osteomalacia experience bone painvaedkness. They also
complain of tenderness if the bones are palpatedeRleformities, such as
kyphosis and bowing of the legs, occur as the dsemdvances. Clients
exhibit a waddling type of gait, putting them akrifor falls and fractures.
Radiographic studies demonstrate demineralizatioth® bone. A bone
scan detects increased and decreased areas ofnfEtaéolism. Serum
levels of calcium and phosphorus are low. Alkalpieosphatase levels
typically are elevated.

Medical and Surgical Treatment

Treatment aims at correcting the underlying causais includes
supplements of calcium, phosphorus, and vitamina@equate nutrition;
exposure to sunlight; and progressive exercise amtbulation. Bone
deformities may require braces or surgery for airoa.

Nursing Management

The nurse is in a primary role of educating therdliabout the disease and
its treatment and therefore includes teaching & ¢hre plan. He or she
teaches the client about methods and medicatice tasrelieve pain and

discomfort. The nurse allows the client to verbalgelf-concept issues
related to deformities and activity restrictions.

3.4 Paget’s Disease

Paget’'s disease (osteitisdeformans) is a chrome lolisorder characterized
by abnormal bone remodeling. It affects adults iotlan 60 years of age.
The most common areas of involvement are the langed, spine, pelvis,
and skull.
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Pathophysiology and Etiology

In Paget’s disease, some skeletal bones are utexffeother bones are
marked by a disturbance in the ratio between bomendtion and
reabsorption. The excessive osteoclastic activiyises the bones to
become soft and bowed initially. Later, the bondscken when
compensatory osteoblastic activity resumes. Thega® of bone turnover
continues, resulting in a classic mosaic patternoofe matrix development.
The new bone has high mineral content but is nditfened. This causes
the bones to be weak and prone to fracture. Althdbhg cause of Paget’'s
disease is unknown, the process by which clientis this disorder deposit
collagen, a protein in connective tissue, is thoughbe defective. Thisis
based on the fact that the affected bones are ihighineral content but
poorly constructed. A family history of the disorde not uncommon.
Additional findings indicate a possible link betweéhe disease and a
previous viral infection. Complications include Ipalogic fractures,
paralysis from spinal cord compression, cranialveedamage, such as
deafness from compression of the skull, and kidsteyes. Occasionally,
the lesions undergo malignant changes.

Assessment Findings

Some clients are asymptomatic, with only some makdletal deformity.
Other clients have marked skeletal deformities, cwhimay include
enlargement of the skull, bowing of the long boresd kyphosis. Bone
pain and tenderness on pressure may be eliciteget’Balisease may go
undiscovered until an x-ray for another problemesds the disorder.
Radiographic examination discloses bones in vargiages of resorption
and remodeling with a mosaic appearance to the bineture. Pathologic
fractures appear and the bones are curved andjedlaBone scans usually
are done. An elevated serum alkaline phosphatasd Bnd increased
urinary hydroxyproline (an amino acid found in egién) excretion are
common. Calcium levels usually are normal.

Medical and Surgical Management

Clients without symptoms usually do not need treaiin Those with
symptoms may benefit from drug therapy. Analgesigsh as aspirin or
NSAIDs usually can control pain. Those with modeat severe pain may
benefit from treatment with calcitonin (Calcimaa) hormone that appears
to block the resorption of bone by reducing the henof osteoclasts and
decreasing the rate of bone turnover. Treatmenh wdtlcitonin usually
results in a drop in the serum alkaline phosphatesel and urinary
excretion of hydroxyproline, followed by regressiaf the lesions.
Although not an analgesic, calcitonin reduces fdaggause it seems to
promote the regression of lesions. The client stidly require analgesics,

227



NSC 401 MEDICAL-SURGICAL NURSING II

however, until bone pain is relieved. Bisphosphesasuch as etidronate
disodium (Didronel), given orally or 1V, or alendrate sodium (Fosamax)
may be given to reduce the activity of Paget’'s alseand hopefully induce
long-term remission of the disease. These drugsiceednormal and
abnormal bone resorption and secondarily reduces hormation that is
coupled to boneresorption. Surgery may be perfortaa@pair pathologic
fractures, replace damaged joints, realign deforrbedes, or relieve
neurologic complications.

Nursing Management

The nurse implements prescribed drug therapy anditare for side

effects. If self-care is limited, the nurse assibesclient with ADLs. Client

safety is a priority because strength and balanag lme compromised. As
appropriate, the nurse also teaches the client toouse ambulatory aids
(e.g., a walker or cane), self-administer presdrideugs, and implement
measures to reduce falls within the home.

3.5 Osteomyelitis

Osteomyelitis is an infection of the bone. The bbeeomes infected by
one of three modes:

1. Extension of soft tissue infection (eg, infecfgessure or vascular
ulcer, incisional infection)

2. Direct bone contamination from bone surgery, nofeacture, or
traumatic injury (eg, gunshot wound)

3. Hematogenous (bloodborne) spread from othes sitenfection (eg,

infected tonsils, boils, infected teeth, upper maspry infections).

Osteomyelitis resulting from hematogenous spregucajly occurs in a

bone area of trauma or lowered resistance, possioiyn subclinical

(nonapparent) trauma. Patients who are at high faskosteomyelitis

include those who are poorly nourished, elderlyploese. Also at risk are
patients with impaired immune systems, those withowic illness (e.qg.,
diabetes, rheumatoid arthritis), and those recgilamgterm corticosteroid
therapy. Postoperative surgical wound infectionsuoevithin 30 days after
surgery. They are classified as incisional (supetfi located above the
deep fascia layer) or deep (involving tissue bdnélag¢ deep fascia). If an
implant has been used, deep postoperative infectiogly occur within a
year. Deep sepsis after arthroplasty may be cledsas follows:
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Stage 1 acute fulminating: occurring during the first 3omths after
orthopedic surgery; frequently associated with hHema, drainage, or
superficial infection

Stage 2 delayed onset: occurring between 4 and 24 mafths surgery

Stage 3 late onset: occurring 2 or more years after syrgesually as a
result of hematogenous spread. Bone infections naoee difficult to
eradicate than soft tissue infections because rfexted bone becomes
walled off. Natural body immune responses are tddcland there is less
penetration by antibiotics. Osteomyelitis may beeoaironic and may
affect the patient’s quality of life.

Pathophysiology

Staphylococcus aurecauses 70% to 80% of bone infections. Other
pathogenic organisms frequently found in osteontigeinclude Proteus
andPseudomonaspecies an&scherichia coliThe incidence of penicillin-
resistant, nosocomial, gram-negative, and anaeroipiections is
increasing. The initial response to infection idlammation, increased
vascularity, and edema. After 2 or 3 days, throngo&the blood vessels
occurs in the area, resulting in ischemia with boeerosis. The infection
extends into the medullary cavity and under théogegum and may spread
into adjacent soft tissues and joints. Unless tifiective process is treated
promptly, a bone abscess forms. The resulting akstavity contains dead
bone tissue (thesequestrun), which does not easily liquefy and drain.
Therefore, the cavity cannot collapse and healp@sirs in soft tissue
abscesses. New bone growth (theolucrum) forms and surrounds the
sequestrum. Although healing appears to take pofronically infected
sequestrum remains and produces recurring abscelsmsghout the
patient’s life. This is referred to as chronic ostgelitis.

Clinical Manifestations

When the infection is bloodborne, the onset is Igsudden, occurring
often with the clinical manifestations of septicanteg, chills, high fever,
rapid pulse, general malaise). The systemic symptanh first may
overshadow the local signs. As the infection exsetimough the cortex of
the bone, it involves the periosteum and the ssdues. The infected area
becomes painful, swollen, and extremely tender. jdteent may describe a
constant, pulsating pain that intensifies with nmoeat as a result of the
pressure of the collecting pus. When osteomyaditisurs from spread of
adjacent infection or from direct contaminatiorgrdh are no symptoms of
septicemia. The area is swollen, warm, painful, @mdler to touch.
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The patient with chronic osteomyelitis presentshwda continuously
draining sinus or experiences recurrent periodspah, inflammation,
swelling, and drainage. The low-grade infectioniis in scar tissue,
because it has a reduced blood supply.

Assessment and Diagnostic Findings

In acute osteomyelitis, early x-ray findings dentcaie soft tissue
swelling. In about 2 weeks, areas of irregular t#fteation, bone necrosis,
periosteal elevation, and new bone formation andeen. Radioisotope
bone scans, particularly the isotope labeled wiblibed cell (WBC) scan,
and magnetic resonance imaging (MRI) help with yeadefinitive
diagnosis. Blood studies reveal elevated leukotsiels and an elevated
sedimentation rate. Wound and blood culture studies performed to
identify appropriate antibiotic therapy. With chiorosteomyelitis, large,
irregular cavities, raised periosteum, sequestrajemse bone formations
are seen on x-ray. Bone scans may be performedetiatify areas of
infection. The sedimentation rate and the WBC cauret usually normal.
Anemia, associated with chronic infection, may bielent. The abscess is
cultured to determine the infective organism angrapriate antibiotic
therapy.

Prevention

Prevention of osteomyelitis is the goal. Electivehopedic surgery should
be postponed if the patient has a current infec(ewm., urinary tract

infection, sore throat) or a recent history of atien. During orthopedic

surgery, careful attention is paid to the surgiealvironment and to

techniques to decrease direct bone contaminatimphiylactic antibiotics,

administered to achieve adequate tissue levelgedtrhe of surgery and for
24 hours after surgery, are helpful. Urinary cathetand drains are
removed as soon as possible to decrease the igeidg#nhematogenous
spread of infection. Treatment of focal infecti@siinishes hematogenous
spread. Aseptic postoperative wound care reduces iticidence of

superficial infections and osteomyelitis. Promptagement of soft tissue
infections reduces extension of infection to th@doWhen patients who
have had joint replacement surgery undergo dentateplures or other
invasive procedures (eg, cystoscopy), prophylacéintibiotics are

frequently recommended.

Medical Management

The initial goal of therapy is to control and h#ie infective process.
Antibiotic therapy depends on the results of bl@d wound cultures.
Frequently, the infection is caused by more thaa pathogen. General
supportive measures (eg, hydration, diet high itamins and protein,
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correction of anemia) should be instituted. The aawrdfected with
osteomyelitis is immobilized to decrease discomfarid to prevent
pathologic fracture of the weakened bone. Warmseeks for 20 minutes
several times a day may be prescribed to incraasdation.

Pharmacologic Therapy

As soon as the culture specimens are obtainednti¥iatic therapy begins,
based on the assumption that infection results fenstaphylococcal
organism that is sensitive to a semi-synthetic @#ini or cephalosporin.
The aim is to control the infection before the Wosupply to the area
diminishes as a result of thrombosis. Around-tleekldosing is necessary
to achieve a sustained high therapeutic blood le¥ahe antibiotic. An
antibiotic to which the causative organism is siresiis prescribed after
results of the culture and sensitivity studies &m®wn. IV antibiotic
therapy continues for 3 to 6 weeks. After the ititec appears to be
controlled, the antibiotic may be administered lgridr up to 3 months. To
enhance absorption of the orally administered nagdio, antibiotics
should not be administered with food.

Surgical Management

If the patient does not respond to antibiotic thgrathe infected bone is
surgically exposed, the purulent and necrotic neltés removed, and the
area is irrigated with sterile saline solution. idrdtic-impregnated beads
may be placed in the wound for direct applicatibramtibiotics for 2 to 4
weeks. IV antibiotic therapy is continued. In chomsteomyelitis,
antibiotics are adjunctive therapy to surgical d#ment. A
sequestrectomy (removal of enough involucrum tobknghe surgeon to
remove the sequestrum) is performed. In many caséficient bone is
removed to convert a deep cavity into a shallowcea(saucerization). All
dead, infected and cartilage must be removed bgemmanent healing can
occur. A closed suction irrigation system may beduto remove debris.
Wound irrigation using sterile physiologic salinelwion may be
performed for 7 to 8 days. The wound is either etb8ghtly to obliterate
the dead space or packed and closed later by @tewlor possibly by
grafting. The débrided cavity may be packed withcedious bone graft to
stimulate healing. With a large defect, the cavitay be filled with a
vascularized bone transfer or muscle flap (in wiaahuscle is moved from
an adjacent area with blood supply intact). ThegFasurgery techniques
enhance the blood supply. The improved blood supatylitates bone
healing and eradication of the infection. Thesqjisat procedures may be
staged over time to ensure healing. Because sudgteidement weakens
the bone, internal fixation or external supportilevices may be needed to
stabilize or support the bone to prevent patholégicture.
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Nursing Process: The Patient with Osteomyelitis

Assessment

The patient reports an acute onset of signs angteyns (eg, localized
pain, swelling, erythema, fever) or recurrent dagm of an infected sinus
with associated pain, swelling, and low-grade feWfére nurse assesses the
patient for risk factors (eg, older age, diabetesg-term corticosteroid
therapy) and for a history of previous injury, icien, or orthopedic
surgery. The patient avoids pressure on the ardagaards movement. In
acute hematogenous osteomyelitis, the patient #ghigeneralized
weakness due to the systemic reaction to the iofectPhysical
examination reveals an inflamed, markedly swollerm area that is
tender. Purulent drainage may be noted. The patwast an elevated
temperature. With chronic osteomyelitis, the terapee elevation may be
minimal, occurring in the afternoon or evening.

Nursing Diagnoses
Based on the nursing assessment data, nursingodiegrfor the patient
with osteomyelitis may include the following:

. Acute pain related to inflammation and swelling

. Impaired physical mobility related to pain, ustimmobilization
devices, and weight-bearing limitations

. Risk for extension of infection: bone abscesmftion

. Deficient knowledge related to the treatmentmesm

Planning and Goals

The patient’s goals may include relief of pain, rowed physical mobility
within therapeutic limitations, control and eradica of infection, and
knowledge of treatment regimen.

Nursing Interventions

Relieving pain

The affected part may be immobilized with a sptmtdecrease pain and
muscle spasm. The nurse monitors the neurovassiaiurs of the affected
extremity. The wounds are frequently very painauid the extremity must
be handled with great care and gentleness. Elevatiduces swelling and
associated discomfort. Pain is controlled with priéed analgesics and
other pain reducing techniques.

Improving Physical Mobility

Treatment regimens restrict activity. The bone éakened by the infective
process and must be protected by immobilizationcgsvand by avoidance
of stress on the bone. The patient must understamdationale for the
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activity restrictions. The joints above and beldw affected part should be
gently placed through their range of motion. Thesruencourages full
participation in ADLs within the physical limitatns to promote general
well-being.

Controlling the Infectious Process

The nurse monitors the patient’s response to arithtiherapy and observes
the IV access site for evidence of phlebitis, itifeg or infiltration. With
long-term, intensive antibiotic therapy, the numsenitors the patient for
signs of superinfection (e.g. oral or vaginal cdrafiis, loose or foul-
smelling stools). If surgery was necessary, theseauakes measures to
ensure adequate circulation (wound suction to priefleid accumulation,
elevation of the area to promote venous drainagadance of pressure on
grafted area), to maintain needed immobility, ama&tdmply with weight-
bearing restrictions. The nurse changes dresssigg @aseptic technique to
promote healing and to prevent cross-contamination.

The nurse continues to monitor the general heatith @utrition of the
patient. A diet high in protein and vitamin C eresia positive nitrogen
balance and promotes healing. The nurse encouaagegiate hydration as
well.

Teaching Patients Self-Care

The patient and family must learn and recognizeirtiortance of strictly
adhering to the therapeutic regimen of antibioaosl preventing falls or
other injuries that could result in bone fractufee patient needs to know
how to maintain and manage the IV access and [V iradtration
equipment in the home. Medication education inctudeedication name,
dosage, frequency, administration rate, safe stoeagl handling, adverse
reactions, and necessary laboratory monitoring. abidition, aseptic
dressing and warm compress techniques are taugket.nlirse carefully
monitors the patient for the development of addaiopainful areas or
sudden increases in body temperature. The nurseicts the patient and
family to observe and report elevated temperatudginage, odor,
increased inflammation, adverse reactions, and afjsuperinfection.

Continuing Care

Management of osteomyelitis, including wound carel dV antibiotic
therapy, is usually performed at home. The patieost be medically
stable, physically able, and motivated to adhenetlst to the therapeutic
regimen of antibiotic therapy. The home care emment needs to be
conducive to promotion of health and to the requents of the therapeutic
regimen. If warranted, the nurse completes a hssessment to determine
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the patient’s and family’s abilities regarding dongtion of the therapeutic
regimen. If the patient's support system is quesitde or if the patient
lives alone, a home care nurse may be needed it asgh intravenous
administration of the antibiotics. The nurse marsitdhe patient for
response to the treatment, signs and symptoms périsfiections, and
adverse drug

Evaluation
Expected patient outcomes may include:

1. Experiences pain relief
a. Reports decreased pain
b. Experiences no tenderness at site of previdastion
C. Experiences no discomfort with movement
2. Increases physical mobility
a. Participates in self-care activities
b. Maintains full function of unimpaired extrenaisi
C. Demonstrates safe use of immobilizing and agsidevices
d. Modifies environment to promote safety anduoié falls
3. Shows absence of infection
a. Takes antibiotic as prescribed
b. Reports normal temperature
C. Exhibits no swelling
d. Reports absence of drainage
e. Laboratory results indicate normal white bleetl count and
sedimentation rate
f. Wound cultures are negative
4. Complies with therapeutic plan
a. Takes medications as prescribed
b. Protects weakened bones
C. Demonstrates proper wound care
d. Reports signs and symptoms of complicationsptty
e. Eats a diet that is high in protein and vita@in
f. Keeps follow-up health appointments
g. Reports increased strength
h. Reports no elevation of temperature or recegeof pain,

swelling, or other symptoms at the site
3.6 Common Foot Disorders

Many foot disorders are treated on an outpatiestsbar encountered by
nurses when caring for clients with other disordéisot disorders that
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commonly affect clients and for which surgery mag pperformed are
bunions and hammer toes.

Hallux Valgus

Hallux valgus (commonly called a bunion) is a defidy in which the great
toe deviates laterally. Associated with this is arked prominence of the
medial aspect of the first metatarsal-phalangeal.j®here is also osseous
enlargement (exostosis) of the medial side of its¢ fhetatarsal head, over
which a bursa may form (secondary to pressure aft@immation). Acute
bursitis symptoms include a reddened area, edemagaderness.

Factors contributing to bunion formation includeduty, ill-fitting shoes,
and gradual lengthening and widening of the fosbamted with aging.
Osteoarthritis is frequently associated with hallualgus. Treatment
depends on the patient’s age, the degree of ddfgramd the severity of
symptoms. If a bunion deformity is uncomplicateceanng a shoe that
conforms to the shape of the foot or that is molttethe foot to prevent
pressure on the protruding portions may be alltitbatment that is needed.
Corticosteroid injections control acute inflammatio

Surgical removal of the bunion (exostosis) and aistaies to realign the
toe may be required to improve function and appesaComplications

related to bunionectomy include limited range oftiol@ paresthesias,
tendon injury, and recurrence of deformity. Postapeely, the patient may
have intense throbbing pain at the operative saguiring liberal doses of
analgesic medication. The foot is elevated to #neell of the heart to

decrease edema and pain. The neurovascular sfatfus twes is assessed.
The duration of immobility and initiation of ambtilan depend on the
procedure used. Toe flexion and extension exercees initiated to

facilitate walking. Shoes that fit the shape andesof the foot are

recommended.
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A Hallux Valgus (Bunion)

HAMMER TOE is a flexion deformity of the proximal interphatgeal
(PIP) joint and may involve several toes

B Hammer Toe

Mallet toeis a flexion deformity of the distal interphalanbgaint (DIP)
and also can affect several toes. Although thectdte joints for hammer
toe and mallet toe differ, the symptoms and treatnae basically the
same.
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Plantar Fasciitis

Plantar fasciitis, an inflammation of the foot-sogpng fascia, presents as
an acute onset of heel pain experienced with tisé steps in the morning.
The pain is localized to the anterior medial aspettthe heel and
diminishes with gentle stretching of the foot andchMes tendon.
Management includes stretching exercises, weatingsswith support and
cushioning to relieve pain, orthotic devices (egelhcups, arch supports),
and NSAIDs. Unresolved plantar fasciitis may pregréo fascial tears at
the heel and eventual development of heel spurs.

Corn

A corn is an area of hyperkeratosis (overgrowthaohorny layer of
epidermis) produced by internal pressure (the uyiderbone is prominent
because of congenital or acquired abnormality, comyn arthritis) or
external pressure (ill-fitting shoes). The fifthetas most frequently
involved, but any toe may be involved. Corns aeated by soaking and
scraping off the horny layer by a podiatrist, bylagation of a protective
shield or pad, or by surgical modification of thaderlying offending
osseous structure. Soft corns are located betweetoés and are kept soft
by moisture. Treatment consists of drying the dffdc spaces and
separating the affected toes with lamb’s wool arzga A wider shoe may
be helpful. Usually, a podiatrist is needed totttha underlying cause.

Callus

A callus is a discretely thickened area of the skat has been exposed to
persistent pressure or friction. Faulty foot meatsusually precede the
formation of a callus. Treatment consists of elaming the underlying
causes and having the callus treated by a podiatris is painful. A
keratolytic ointment may be applied and a thin fsdasup worn over the
heel if the callus is on this area. Felt paddinthwidhesive backing is also
used to prevent and relieve pressure. Orthoticcaésvican be made to
remove the pressure from bony protuberances, opritteberance may be
excised.

Ingrown Toenalil

An ingrown toenail (onychocryptosis) is a conditiarwhich the

free edge of a nail plate penetrates the surrognskim, either laterally or
anteriorly. A secondary infection or granulatioastie may develop. This
painful condition is caused by improper self treatmn external pressure
(tight shoes or stockings), internal pressure (oheéal toes, growth under
the nail), trauma, or infection. Trimming the ngiioperly (clipping them

straight across and filing the corners consistétit e contour of the toe)
can prevent this problem. Active treatment conswdtsvashing the foot
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twice a day, followed by the application of a loaaltibiotic ointment, and
relieving the pain by decreasing the pressure ef nhil plate on the
surrounding soft tissue. Warm, wet soaks help @mindan infection. A
toenail may need to be excised by the podiatrigtafe is severe infection.

PesCavus

Pescavus (clawfoot) refers to a foot with an abradigmhigh arch and a

fixed equinus deformity of the forefoot. The shamey of the foot and

increased pressure produce calluses on the metat@sa and on the
dorsum (bottom) of the foot. Charcot-Marie-Tootlsadise (a peripheral
neuromuscular disease associated with a familigkexerative disorder),

diabetes mellitus, and tertiary syphilis are comnoamises of pescavus.
Exercises are prescribed to manipulate the foreifaot dorsiflexion and

relax the toes. Bracing to protect the foot mayubed. In severe cases,
arthrodesis (fusion) is performed to reshape aalilste the foot.

Morton’s Neuroma

Morton’s neuroma (plantar digital neuroma, neunaiba) is a swelling of
the third (lateral) branch of the median plantarvae The third digital
nerve, which is located in the third intermetathis#&eb) space, is most
commonly involved. Microscopically, digital arterghanges cause an
ischemia of the nerve. The result is a throbbingnimg pain in the foot
that is usually relieved when the patient restsnd@ovative treatment
consists of inserting innersoles and metatarsas pleadigned to spread the
metatarsal heads and balance the foot posture.| Liogections of
hydrocortisone and a local anesthetic may provieleefr If these falil,
surgical excision of the neuroma is necessary. PPalief and loss of
sensation are immediate and permanent.

Flatfoot

Flatfoot (pesplanus) is a common disorder in whighlongitudinal arch of

the foot is diminished. It may be caused by congérabnormalities or

associated with bone or ligament injury, muscle aodture imbalances,
excessive weight, muscle fatigue, poorly fittingoss, or arthritis.

Symptoms include a burning sensation, fatigue, slugait, edema, and
pain. Exercises to strengthen the muscles and fwowe posture and
walking habits are helpful. A number of foot orteesare available to give
the foot additional support. Orthopedic surgeort @odiatrists treat severe
flatfoot problems.
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Nursing Process: The Patient Undergoing Foot Surggr

Assessment

Surgery of the foot may be necessary because abugrconditions,
including neuromas and foot deformities (bunionmheer toe, clawfoot).
Generally, foot surgery is performed on an outpatiasis. Before surgery,
the nurse assesses the patient’'s ambulatory alihty balance and the
neurovascular status of the foot. Additionally, therse considers the
availability of assistance at home and the strattaharacteristics of the
home in planning for care during the first few day®r surgery. The nurse
uses these data, in addition to knowledge of thialusedical management
of the condition, to formulate appropriate nursiii@gnoses.

Nursing Diagnoses
Based on the assessment data, the nursing diagfiosethe patient
undergoing foot surgery may include the following:

. Risk for ineffective peripheral tissue perfusioslated to swelling
. Acute pain related to surgery, inflammation, aaclling

. Impaired physical mobility related to the foatmobilizing device
. Risk for infection related to the surgical prdaee/surgical incision

Planning and Goals
The goals for the patient may include adequateidiggerfusion, relief of
pain, improved mobility, and absence of infection.

Nursing Interventions

1. Promoting tissue perfusion
Neurovascular assessment of the exposed toes &ver® hours for
the first 24 hours is essential to monitor the fiorc of the nerves
and the perfusion of the tissues. If the patierdissharged within
several hours after the surgery, the nurse teattteegatient and
family how to assess for swelling and neurovascutatus
(circulation, motion, sensation). Compromised ngascular
function can increase the patient’s pain.

2. Relieving pain
Pain experienced by patients who undergo foot syrigerelated to
inflammation and edema. Formation of a hematoma coayribute
to the discomfort. To control the swelling, the tfoshould be
elevated on several pillows when the patient iingitor lying.
Intermittent ice packs applied to the surgical ateang the first 24
to 48 hours may be prescribed to control swellind provide some
pain relief. As activity increases, the patient riag that dependent
positioning of the foot is uncomfortable. Simplyeehting the foot
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often relieves the discomfort. Oral analgesics mayised to control
the pain. The nurse instructs the patient and faabbut appropriate
use of these medications.

3. Improving mobility
After surgery, the patient will have a bulky dregsion the foot,
protected by a light cast or a special protectwetb

3.7 Bone Tumor

Bone tumors may be benign or malignant. Benign ngnod the bone are
more common than malignant bone tumors. Malignamiots are primary,
originating in the bone, or secondary, originatingm elsewhere in the
body (e.g., breast, lung, prostate, or kidney) #&madeling to the bone
(metastasis). Secondary or metastatic bone turmersnare common than
primary bone tumors.

Benign Bone Tumors
Benign bone tumors have the potential to causetuires of bones.
However, they are not life threatening and usuediyse few symptoms.

Pathophysiology and Etiology

Benign tumors usually are the result of misplacedwergrown clusters of
normal bone or cartilage cells that cause the &irad¢o enlarge and impair
local function. They grow slowly and do not metasta. Their growth can
weaken the bone structure by compressing or disygdhe normal tissue.

Types of bone tumors include (Smeltzer et al., 2008

. Osteochondroma — occurs as a large projectidooot at the ends
of long bones, developing during growth periods tr@h becoming
a static bone mass.

. Enchondroma—a hyaline cartilage tumor that dgylin the hand,
ribs, femur, tibia, humerus, or pelvis

. Bone cysts:

. Aneurysmal bone cysts—painful, palpable masadan long or flat
bones and vertebrae

. Unicameral bone cysts—may cause pathologic drast in the
humerus or femur

. Osteoid osteoma—painful tumor surrounded bytreabone tissue

. Osteoclastoma—giant cell tumors that may invéoeal tissue;

usually soft and hemorrhagic; may become malignant
Assessment Findings
Clients with benign bone tumors may experience painliscomfort that
worsens when bearing weight. The bone appears rdetbrand swelling
may appear over the involved area. If the tumornisa bone of the
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extremities, movement may be decreased and pathofoartures may
occur easily. Radiography, bone scans, and biopslyectumor determine
the diagnosis.

Medical and Surgical Management

Medical management includes treating pain and mptéwg fractures.
Surgery is performed if the tumor does not stopwyng, bone deformity is
present or the pain is interfering with ADLs and hility. Curettage
(scraping) or local excision is the usual procedBne grafts may need to
be done to promote bone growth and healing. Spéintsasts are applied
until the bone heals. Clients require close momtpafter surgery because
benign bone tumors can recur.

Nursing Management

Providing adequate explanations to the client afeliating anxiety are
key nursing responsibilities. The nurse providesgacte explanations to
the client, emphasizing the nature of the tumoogposis, and treatment.
He or she allows time for questions and expressaingar and anxiety.
The nurse administers pain medications as indicddedor she teaches the
client methods to reduce pain and swelling and erages the client to
elevate the affected extremity.

Malignant Bone Tumors
Malignant bone tumors are abnormal osteoblasts ywlohlasts (marrow
cells) that exhibit rapid and uncontrollable growth

Pathophysiology and Etiology

Prior exposure to radiation and toxic chemicals hasn associated with
the genesis of some malignant bone tumors. A hargdiink in which a
tumor suppressor gene may be absent or impairea ialssuspected,
because the same type of tumor may appear amohiggsilbn the same
family. Primary tumors include osteosarcoma, Ewingsarcoma,
chondrosarcoma, and fibrosarcoma. Malignant bomeots usually are
located around the knee in the distal femur or ijpnak fibula; a few are
found in the proximal humerus. As the tumor expantislifts the
periosteum in much the same way as osteomyelitistaMasis occurs
through the circulatory or lymphatic system. Meta® to the lungs is
common.

Assessment Findings

A pathologic fracture may be the event that ledus tlient to seek
treatment. Clients with malignant tumors of the éoomplain of persistent
pain, swelling, and difficulty in moving the invad extremity. A limp or
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abnormal gait may be noted when the client walksiti time the client

experiences symptoms, however, the tumor usuakyspaead beyond its
primary site. The bone appears abnormal on radabgraexamination,

MRI, or bone scan. Biopsy identifies abnormal cesmalignancy of the

skeletal system is associated with an elevatedrsatkaline phosphatase
level.

Medical and Surgical Management

Treatment of primary malignant bone tumors may ime®urgical removal
of the tumor by amputating the extremity or by wilbeal resection.
However, limb-sparing surgery is much more commoday, because
chemotherapy before surgery and advanced surgichhigues make this
possible. Chemotherapy and radiation therapy attegery aims to destroy
tumor cells that escape from the original tumore.siClients with
osteosarcoma will most likely have a prosthesiganmsplant of bone from
another part of the body.

Nursing Management

Clients with malignant bone tumors require extemsamotional support
and information about the disease, treatment, andnpsis. The nurse
implements preoperative and postoperative meadoreslients who are
having surgery.

4.0 CONCLUSION

Treatment of primary malignant bone tumors may ime®urgical removal
of the tumor by amputating the extremity or by wilbeal resection.
However, limb-sparing surgery is much more commoday, because
chemotherapy before surgery and advanced surgichhigues make this
possible.

50 SUMMARY
In this unit, you have learnt that:

I. Scoliosis is a spinal deformity that is characedizy a lateral
curve, spinal rotation causingrib asymmetry.

il.  Characteristics of osteoporosis include a reduatibbone density
and a change in bone structure, both of which emee
susceptibility to fracture.

iii. Osteomalacia, a metabolic bone disease, is a suftesf bones
gererally caused by Vitamin D deficiency.

iv. Paget's disease (osteitisdeformans) is a chronige bdisorder
characterized by  abnormal bone remodeling.
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VI.

Vil.

a0

Osteomyelitis is an infection of the bone

Surgery of the foot may be necessary because mugaconditions,
including neuromas and foot deformities (bunioamimer toe,
clawfoot).

Bone tumors may be benign or malignant.

TUTOR-MARKED ASSIGNMENT

Discuss scoliosis.

List risk factors for development of osteopidsos

What is Osteomyelitis?

Distinguish between Osteomalacia and Pagetisagde.
Discuss characteristics of benign and maligbante tumors.
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UNIT 6 CARING FOR PATIENTS WITH JOINT AND

CONNECTIVE TISSUE DISORDERS:
OSTEOARTHRITIS; RHEUMATOID ARTHRITIS

; SYSTEMIC LUPUS ERTHEMATOSUS; GOUT,;
LYME DISEASE; ANKYLOSING SPONDYLITIS;

FIBROMYALGIA; LOW BACK PAIN;

MUSCULAR DYSTROPHY

CONTENTS
1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Assessment
3.2  Diagnostic Tests
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
1.0 INTRODUCTION

In this unit, you will learn about osteoarthritidyeumatoid arthritis and
other degenerative joint diseases.

2.0

OBJECTIVES

At the end of this unit, you will be able to:
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explain the difference between rheumatoid arthatid degenerative
joint disease (osteoarthritis) and describe ngramanagement.
discuss the multisystem involvement associated with systemic
lupuserythematosus

explain the inflammatory process associated withelyisease

state the pathophysiology of gout, ankylosing sptitis and
fibromyalgia.
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3.0 MAIN CONTENT
3.1 Degenerative Joint Disease (Osteoarthritis)

OA, also known as degenerative joint disease oeoasthrosis (even
though inflammation may be present), is the mostroon and frequently
disabling of the joint disorders. OA is both ovéaghosed and trivialized;
it is frequently over-treated or undertreated. Tinectional impact of OA
on quality of life, especially for elderly patienis often ignored. OA has
been classified as primary (idiopathic), with naoprevent or disease
related to the OA, and secondary, resulting froevi@us joint injury or
inflammatory disease. The distinction between pryrend secondary OA
is not always clear. Increasing age directly ralate the degenerative
process in the joint, as the ability of the artaculcartiiage to resist
microfracture with repetitive low loads diminish&€3A often begins in the
third decade of life and peaks between the fiftd aixth decades. By age
75 years, 85% of the population has either x-ragliaoical evidence of OA,
but only 15% to 25% of these people experienceifgignt symptoms
(Ruddy et al., 2001).

Pathophysiology

OA may be thought of as the end result of manyofactombining in a
generalized predisposition to the disease. OA tffée articular cartilage,
subchondral bone (the bony plate that supportatteular cartilage), and
synovium. A combination of cartilage degradatiooné stiffening, and
reactive inflammation of the synovium occurs. Urstiending of OA has
been greatly expanded beyond what previously wasgtht of as simply
“wear and tear” related to aging. Congenital anektigpmental disorders of
the hip are well known for predisposing a perso®# of the hip. These
include congenital subluxation—dislocation of thpe, lacetabular dysplasia,
Legg-Calvé-Perthes disease, and slipped capitairfdrepiphysis.

Obesity is now a well-recognized risk factor foe thevelopment of OA).
Being overweight or obese also increases the paid discomfort
associated with the disease.

Clinical Manifestations

The primary clinical manifestations of OA are paistifiness, and
functional impairment. The pain is due to an infi@hsynovium, stretching
of the joint capsule or ligaments, irritation of rme endings in the
periosteum over osteophytes, trabecular microfractuintraosseous
hypertension, bursitis, tendinitis, and muscle spaStiffness, which is
most commonly experienced in the morning or aftealening, usually
lasts less than 30 minutes and decreases with nemtenfrunctional
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impairment is due to pain on movement and limitedtiom caused by
structural changes in the joints. Although OA osconost often in weight-
bearing joints (hips, knees, cervical and lumbanesp the proximal and
distal finger joints are also often involved. Claegistic bony nodes may
be present; on inspection and palpation, thesausually painless, unless
inflammation is present.

Assessment and Diagnostic Findings

Diagnosis of OA is complicated because only 30%0% of patients with
changes seen on X-rays report symptoms. Physicdsssent of the
musculoskeletal system reveals tender and enlgaets. Inflammation,
when present, is not the destructive type seerhéndonnective tissue
diseases such as RA. OA is characterized by a ¢ssige loss of the joint
cartilage, which appears on x-ray as a narrowingiof space. In addition,
reactive changes occur at the joint margins anthersubchondral bone in
the form of osteophytes (or spurs) as the cartitempts to regenerate.
Neither the presence of osteophytes nor joint spareowing alone is
specific for OA; however, when combined, thesesmesitive and specific
findings. In early or mild OA, there is only a weakrrelation between
joint pain and synovitis. Blood tests are not ukefihe diagnosis of OA.

Medical Management

Although no treatment halts the degenerative psjcesrtain preventive
measures can slow the progress if undertaken eadygh. These include
weight reduction, prevention of injuries, perinagdateening for congenital
hip disease, and ergonomic modifications. Conseevateatment measures
include the use of heat, weight reduction, joirgt i@nd avoidance of joint
overuse, orthotic devices to support inflamed pirisplints, braces),
isometric and postural exercises, and aerobic eser©ccupational and
physical therapy can help the patient adopt seliagament strategies.

Pharmacologic Therapy

Pharmacologic management of OA s directed towagdnmpsom
management and pain control. Medications are usecbmjunction with
nonpharmacologic strategies, which are the mainsfa A management
(Altman et al., 2000). In most patients with OAgetimitial analgesic
therapy is acetaminophen. Some patients responthgéononselective
NSAIDs, and patients who are at increased risk dastrointestinal
complications, especially gastrointestinal bleedihgve been managed
effectively with COX-2. Selection of medication bgsed on the patient’s
needs, the stage of disease, and the risk foredidets. Other medications
that may be considered are the opioids and intred#ar corticosteroids.
Topical analgesics such as capsaicin and methgysztie are also
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recommended. Newer therapeutic approaches incllgeogamine and
chondroitin, which are thought to improve tissuendiion and retard
breakdown of cartilage. Viscosupplementation, titeatarticular injection
of hyaluronic acid, is thought to improve cartilagenction and retard
degradation; it may also have some anti-inflamnyagdfects.

Surgical Management

In moderate to severe OA, when pain is severe cause of loss of
function, surgical intervention may be used. Proces most commonly
used are osteotomy (to alter the force distributionthe joint) and

arthroplasty. In arthroplasty, diseased joint congds are replaced with
artificial products. Other procedures include vsgaplementation (the
reconstitution of synovial fluid viscosity). Hyakmic acid (Hyalgan,

Synvisc), a glycosaminogly can that acts as adabtiand shock absorbing
fluid in the joint, may be used in this procedusgaluronic acid stimulates
the production of synoviocytes, possibly providimgtter and more
prolonged pain control. A series of three to fiveekly intra-articular

injections are given. Pain relief may last for 6ntis. Tidal irrigation

(lavage) of the knee involves the introduction éimeh removal of a large
volume of saline into the jointthrough cannulasstime cases it provides
pain relief for up to 6 months.

Nursing Management

The nursing management of the patient with OA ideki both
pharmacologic and nonpharmacologic approachesndheharmacologic
interventions are used first and continued with thedition of
pharmacologic agents. Pain management and optignfmimctional ability
are major goals of nursing intervention.

Patients’ understanding of their disease procesls sygmptom pattern is
critical to a plan of care. Because patients with &e older, they may
have other health problems. Commonly they are oegiwt, and they may
have a sedentary lifestyle. Weight loss and aness® in aerobic activity
such as walking, with special attention to quagrscatrengthening, are
important approaches to pain management. A ref@rgbhysical therapy
or to an exerciseprogram for individuals with samiproblems may be very
helpful. Canes or other assistive devices for aatmri should be
considered. Exercises such as walking should barbeagmoderation and
increased gradually. Patients should plan theilydaxercise for a time
when the pain is least severe or should plan to arseanalgesic, if
appropriate, before exercising. Adequate pain mamagt is important for
the success of an exercise program.
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3.2 Rheumatoid Arthritis

Rheumatoid arthritis (RA) is a systemic inflammgtodisorder of
connective tissue/joints characterized by chropicitemissions, and
exacerbations. The potential for disability with RAgreat and related to
the effects on joints, as well as the systemic lerob.

Pathophysiology and Etiology

The nature of RA, a crippling disease, is not fulyderstood. Its cause is
unknown, although it is believed to be an autoimendinsease. Genetic
predisposition and other factors may be involved. $trikes in the most
productive years of adulthood, usually betweenr&d 40 years of age. The
disorder also can be found in young children ammoadults. Young adult
women appear to be affected more than men, buhtdence equalizes as
adults age. Typically, RA affects small joints gaahd involves large joints
later. The autoimmune reaction from RA occurs prilpan the synovial
tissue. Approximately 70% to 80% of people with RAve a substance
called rheumatoid factor (RF), an antibody thatteavith a fragment of
immunoglobulin G (IgG). This self-produced (autadoig) antibody forms
immune complexes (IgG/RF). It is uncertain why. ditres include genetic
predisposition or viral infections that alter thgGl so that it is seen as
foreign. In many individuals there is also a strayj@netic association of
human leukocyte antigen (HLA) with RA (Porth, 2007)

Basically, it seems that lymphocytes in the inflaaony infiltrate of the

synovial tissue produce RF. Polymorphonuclear leytas, monocytes,
and lymphocytes are attracted to the area and gshesgocytosis of the
immune complexes. During this process, lysosomaymes are released,
which cause destructive changes in the joint cayil

The changes produce more inflammation, which pegtes the entire
process of RA:

1. The inflammatory process (synovitis) advancesthe congestion
and edema develop in the synovial membrane antigapsule.
Synovial tissue experiences reactive hyperglasi

Vasodilation and increased blood flow causemtlarandredness.
Increased capillary permeability causes swellin

Rheumatoid synovitis advances, leading to psnformation
(destructive vascular granulation tissue, charetieof RA).

Pannus destroys adjacent cartilage, joint dapaad bone.

Pannus eventually forms between joint margirejucing joint
mobility and leading to potential ankylosis (jominobility).

akrwn

N o
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3.3  Systemic Lupus Erythematosus

The overall prevalence of SLE is estimated to b@ dér 100,000 persons.
It occurs 10 times more frequently in women than nmen and
approximately three times more frequently in thexsn-American
population than in Caucasian’s (Ruddy, et al., 2001

Pathophysiology

SLE is a result of disturbed immune regulation tteaises an exaggerated
production of autoantibodies. This immunoregulatadisturbance is
brought about by some combination of genetic, howh@as evidenced by
the usual onset during the childbearing years), emdronmental factors
(sunlight, thermal burns). Certain medications, hsugs hydralazine
(Apresoline), procainamide (Pronestyl), isoniazidH), chlorpromazine
(Thorazine), and some antiseizure medications, Hmaen implicated in
chemical or drug-induced SLE. In SLE, the increaseautoantibody
production is thought to result from abnormal saspor T-cell function,
leading to immune complex deposition and tissue atpgm Inflammation
stimulates antigens, which in turn stimulate add#l antibodies, and the
cycle repeats.

Clinical Manifestations

The onset of SLE may be insidious or acute. Fas thason, SLE may
remain undiagnosed for many years. Clinical festuoé SLE involve
multiple body systems.

Systemic Manifestations

SLE is an autoimmune systemic disease that cactadfey body system.
Involvement of the musculoskeletal system, withhatgias and arthritis
(synovitis), is a common presenting feature of SLIeint swelling,
tenderness, and pain on movement are also commequéntly, these are
accompanied by morning stiffness. Several differéyppes of skin
manifestations may occur in patients with SLE, udohg subacute
cutaneous lupus erythematosus, which involves pagubamous or annular
polycyclic lesions, and discoid lupus erythematositsch is a chronic rash
that has erythematous papules or plaques and g@alohcan cause scarring
and pigmentation changes. The most familiar skimifaatation (but
occurring in fewer than half of patients with SLiE)an acute cutaneous
lesion consisting of a butterfly-shaped rash actbssbridge of the nose
and cheeks. In some cases of discoid lupus erytiosos only skin
involvement may occur. In some SLE patients, thigainskin involvement
may be the precursor to more systemic involvem&he lesions often
worsen during exacerbations (flares) of the systesisease and possibly
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are provoked by sunlight or artificial ultravioleght. Oral ulcers, which
may accompany skin lesions, may involve the bucmatosa or the hard
palate. The ulcers occur in crops andare often cégsol with
exacerbations. Pericarditis is the most common i@argnanifestation.
Women who have SLE are also at risk for early atbderosis. Serum
creatinine levels and urinalysis are used in seéngeior renal involvement.
Early detection allows for prompt treatment so tteatal damage can be
prevented. Renal involvement may lead to hypertensiwhich also
requires careful monitoring and management. Cemelous system
involvement is widespread, encompassing the enéinge of neurologic
disease. The varied and frequent neuropsychiateiseptations of SLE are
now widely recognized. These are generally demateddr by subtle
changes in behavior patterns or cognitive ability.

Assessment and Diagnostic Findings

Diagnosis of SLE is based on a complete historysiglal examination, and
blood tests. In addition to the general assesspemidrmed for any patient
with a rheumatic disease, assessment for knownuspested SLE has
special features. The skin is inspected for erydtems rashes. Cutaneous
erythematous plaques with an adherent scale mapserved on the scalp,
face, or neck. Areas of hyperpigmentation or degigtation may benoted,
depending on the phase and type of the disease.patent should be
guestioned about skin changes (because these mayamstory) and
specifically about sensitivity to sunlight or aidiél ultraviolet light. The
scalp should be inspected for alopecia and the meund throat for
ulcerations reflecting gastrointestinal involvement

Cardiovascular assessment includes auscultatigpeficardial friction rub,

possibly associated with myocarditis and accompanyleural effusions.
The pleural effusions and infiltrations, which B#fl respiratory

insufficiency, are demonstrated by abnormal lungunsis. Papular,
erythematous, and purpuric lesions developing enfimgertips, elbows,
toes, and extensor surfaces of the forearms aialag&les of the hand that
may become necrotic suggest vascular involvemeaint Jswelling,

tenderness, warmth, pain on movement, stiffness, @lema may be
detected on physical examination. The joint involeat is often symmetric
and similar to that found in RA. Typically, assessinreveals classic
symptoms, including fever, fatigue, and weight lassl possibly arthritis,
pleurisy, and pericarditis. Interactions with thatipnt and family may
provide further evidence of systemic involvementheT neurologic

assessment is directed at identifying and desgiliny central nervous
system changes. The patient and family membersasked about any
behavioral changes, including manifestations ofro&es or psychosis.
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Signs of depression are noted, as are reportsiaires, chorea, or other
central nervous system manifestations. No sindgberktory test confirms
SLE; rather, blood testing reveals moderate to reevanemia,

thrombocytopenia, leukocytosis, or leukopenia amsitve antinuclear

antibodies. Other diagnostic immunologic tests supput do not confirm

the diagnosis. Hematuria may be found on urinalysis

Medical Management

Treatment of SLE includes management of acute dmdn disease.
Although SLE can be life-threatening, advanceddrreatment have led to
improved survival and reduced morbidity. Acute ds® requires
interventions directed at controlling increased edsge activity or
exacerbations that may involve any organ systerseddie activity is a
composite of clinical and laboratory features thadflect active

inflammation secondary to SLE. Management of theremahronic

condition involves periodic monitoring and recogmit of meaningful

clinical changes requiring adjustments in theraplye goals of treatment
include preventing progressive loss of organ fumgtireducing the
likelihood of acute disease, minimizing diseasetesl disabilities, and
preventing complications from therapy. ManagemehtSaE involves

regular monitoring to assess disease activity hathpeutic effectiveness.

Pharmacologic Therapy

Medication therapy for SLE is based on the condbpt local tissue
inflammation is mediated by exaggerated or heigkddmmune responses,
which can vary widely in intensity and require di#nt therapies at
different times. The NSAIDs used for minor clinicalanifestations are
often used along with corticosteroids in an effortninimize corticosteroid
requirements. Corticosteroids are the single mogiortant medication
available for treatment. They are used topicallyr fgutaneous

manifestations, in low oral doses for minor diseastvity, and in high

doses for major disease activity. Intravenous athtnation of

corticosteroids is an alternative to traditionalghidose oral use.
Antimalarial medications are effective for managingutaneous,

musculoskeletal, and mild systemic features of SlbEmunosuppressive
agents (alkylating agents and purine analogs) aezl tbbecause of their
effect on immune function. These medications ameegaly reserved for
patients who have serious forms of SLE and who heoteresponded to
conservative therapies.

Nursing Management
The most common problems include fatigue, impaskid integrity, body
image disturbance, and lack of knowledge for selfhagement decisions.
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The disease or its treatment may produce drambaaoges in appearance
and considerable distress for the patient. Thegdmand the unpredictable
course of SLE necessitate expert assessment akilsnursing care and
sensitivity to the psychological reactions of thatignt. Patients may
benefit from participation in support groups by e®ng disease

information, daily management tips, and social supBecause sun and
ultraviolet light exposure can increase diseasavigctor cause an

exacerbation, patients should be taught to avojposxe or to protect
themselves with sunscreen and clothing. Becaudbheoincreased risk for
involvement of multiple organ systems, patientsudthanderstand the need
for routine periodic screenings as well as healthntion activities. A

dietary consultation may be indicated to ensuret ttie patient is

knowledgeable about dietary recommendations, diwenncreased risk for
cardiovascular disease, including hypertension atigtrosclerosis. The
nurse instructs the patient about the importanceoattinuing prescribed

medications and addresses the changes and sidésdfiat are likely with

their use. The patient is reminded of the imporaoicmonitoring because
of the increased risk for systemic involvement, ludang renal and

cardiovascular effects.

3.4 Gout

Gout, a painful metabolic disorder involving anlamimatory reaction in
the joints usually affects the feet (especially ¢ineat toe), hands, elbows,
ankles, and knees.

Pathophysiology and Etiology

The disorder tends to be inherited and affects moe than women. Gout
may occur secondary to other diseases marked bgaksd renal excretion
of uric acid. It also has beenidentified amongntbewho have received
organ transplants and the anti-rejection drug opoine. Gout is
characterized by hyperuricemia (accumulation o€ @tid in the blood),
caused by alterations in uric acid production, etion, or both.
Hyperuricemia occurs from one or a combination bé tfollowing
pathologies:

. Primary hyperuricemia

. Severe dieting or starvation

. Excessive ingestion of purines (organ meatd|fstng sardines)
. Heredity

. Secondary hyperuricemia

. Abnormal purine metabolism
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. Increased rate of protein synthesis with ovetpotion or
underexcretion of uric acid

. Increased cellular turnover, as in leukemia, tipkd myeloma, and
other cancers; some anemias; and psoriasis

. Altered renal tubular function related to use difiretics and

salicylates and excessive alcohol intake, leadingderexcretion of
uric acid (Smeltzer et al., 2008)Urate (a saltio¢ acid) crystallizes
in body tissues and is deposited in soft and basgués, causing
local inflammation and irritation. Collections ofate crystals, called
tophi, are found in the cartilage of the outer ganna), the great
toe, hands, and other joints, ligaments, bursagtemdons. As these
deposits accumulate, they destroy the joint, produa chronically
swollen, deformed appearance. The uric acid alsp pracipitate in
urine, causing renal stones.

Assessment Findings

Signs and Symptoms

A gout attack is characterized by a sudden onsetaite pain and

tenderness in one joint. The skin turns red anddim swells so that it is

warm and hypersensitive to touch. Fever may beeptesophi may be

palpated around the fingers, great toes, or eas|qgtegticularly if the client

has chronic and severe hyperuricemia. The attagklasafor 1 or 2 weeks,
but moderate swelling and tenderness may persisymptom-free period

usually is followed by another attack, which magurcany time. Repeated
episodes in the same joint may deform the joint.

Diagnostic Findings

Diagnosis usually is based on the obvious clinsogihs and hyperuricemia.
Synovial fluid aspirated from the joint during adhentesis contains urate
crystals. The urate deposits alsomay be identdiakith a radiographic

examination. Elevated uric acid levels in serum ande (24-hour urine

collection) correlate with gout, but these findingee common to other
disorders as well.

Medical and Surgical Management

Although gout cannot be cured in the sense of remgoe basic metabolic
difficulty of constant or recurrent hyperuricemibhe attacks usually can be
controlled. The aim of treatment is to decreaseiusodurate in the
extracellular fluid so that deposits do not form.
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Two main treatment approaches involve:

(1) Usinguricosuric drugs that promote renal ettore of urates by
inhibiting the reabsorption of uric acid in the aétubules.

(2) Decreasing ingestion of purine. The regimemndvidualized and
may be changed in response to the changes in ihsecof the
disease.

Pain during a severe acute attack may require NSA#dch as ibuprofen
and indomethacin. Acute attacks of gout also may tieated with
colchicine or phenylbutazone. Colchicine is adntersd every 1 or 2
hours until the pain subsides or nausea, vomiiimgstinal cramping, and
diarrhea develop. When one or more of these syngptocours, the drug
should be stopped temporarily. Drugs used for lemgtgout management
include colchicine, allopurinol (Zyloprim), proberd (Benemid),
indomethacin (Indocin), and sulfinpyrazone (AntwanTo prevent future
attacks, drug therapy continues after the acutelattubsides. Salicylates
inactivate uricosurics, and clients with a histafy gout should not use
them. It is now known that the body can synthepizienes; thus, emphasis
on strict diet restriction has decreased, with mimeus on the use of
uricosuric drugs. The prescribed diet includes ad## protein, with
limitation of purine-rich foods to avoid contribng to the underlying
problem. The diet prescription also is relativelyghh in complex
carbohydrates and low in fats because carbohydrateease urate
excretion and fats retard it. Overweight cliente @ncouraged to lose
weight. A high fluid intake helps increase excretaf uric acid. Surgery
may be performed to remove the large tophi of adedrgout. Surgery also
may be used to correct crippling deformities thaymesult from treatment
delays or to fuse unstable joints and increase thection.

Nursing Management

The nurse places a bed cradle over the affectad foiprotect it from the

pressure of the bed linen. If colchicine is prdsedi he or she explains
about the hourly administration until side effedscur or acute pain
subsides. The nurse instructs the client to regadtrointestinal (Gl)

symptoms. He or she measures intake and outpgciedly when diarrhea

accompanies colchicine therapy for acute gout. fitwse provides clear
explanations of long-term drug and diet therapyteetliischarge.

3.5 Lyme Disease

Lyme disease (Lyme borreliosis) gained wide recigmiin the 1970s,
when residents of Lyme, Connecticut, experienced egmdemic of
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progressive symptoms, beginning with a charactemash and eventually
involving the cardiac, neurologic, and musculostalsystems.

Pathophysiology and Etiology

Typically, Lyme disease is prevalent during warmemths, when ticks are
abundant, but it may occur at any time. It is namhmon in the northeast
and mid-Atlantic states, and in other northern sirefithe United States,
where deer ticks (Ixodesdammini) are more preval€he ticks feed on
white-tailed deer or white-footed mice, and themrdme carriers of the
spirochetal bacterium Borreliaburgdorferi. Wherksidite humans, they
transmit the bacteria, which results in a chronitaimmatory process and
multisystem disease.

Assessment Findings
Signs and Symptoms
If untreated, the disease moves through three stage

Early stage 1symptomdor about one third of clients include a red macul
or papule at the site of the tick bite, a charastierbull’s-eye rash (called
erythema migrans) with round rings surroundingdéeter, headache, neck
stiffness, and pain. Secondary pruritic lesions magompany fever, chills,
and malaise. The initial papule may not developl @it to 30 days after
the bite. Some clients experience nausea, vomitind,sore throat.

Midstage symptoms occur as the organism proliferates throughout the
body and cardiac and neurologic involvement becomedent. Cardiac
problems include dysrhythmias and heart block. Niegic symptoms such
as facial palsy, meningitis, and encephalitis argsjple. Some clients have
problems with weakness, pain, and paresthesia (alahgensations).

Later symptoms (at least 4 weeks after the bite) include arthaimd other
musculoskeletal problems. Joints, particularly lnedecome warm,
swollen, and painful. Joint erosion may result frahe inflammatory
process.

Diagnostic Findings

Diagnosis is based on the presenting signs and teynsp The enzyme-
linked immunosorbent assay (ELISA) test detectsibadies to
Borreliaburgdorferi. This test can have false pesitesults, so other tests
may be used. The Western blot test is done if thiSK is positive. It
detects antibodies to several proteins of Borralighorferi. The
polymerase chain reaction (PCR) test detects bact®NA in fluid
aspirated from an infected joint. This test is d@meclients with chronic
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Lyme arthritis. It can also be done oncerebrospfhuad for clients with
nervous system symptoms.

Medical and Surgical Management

Treatment includes administering antibiotics an@psutive measures. If
the disease is treated early, the prognosis is rdae. Permanent
multisystem problems may occur if treatment is geda

Nursing Management

Nursing management involves teaching the client tamdily about the
disease and its treatment. It is extremely impdrtareducate clients about
avoiding Lyme disease the nurse teaches the dihfamily measures to
avoid Lyme disease:

Personal Protection

J Wear light-colored clothing to increase tick viilyi

) Wear long-sleeved shirts and long pants (tuck parits socks or
boots).

J Treat clothing with tick repellant.

) Wear a hat; pull long hair back so that it does Imatsh against
shrubs or other vegetation.

) Walk in the center of a path surrounded by grassH) or woods.

. Do a tick check after being outside—ticks are pattrly attracted
to hairy areas such as the scalp, groin, and asma# well as the
back of knees and neck.

Environmental Protection

) Remove leaf, grass, and brush litter.

) Clear brush and tall grass from around house amel structures, as
well as gardens and flower beds.

) Keep grass mowed.

Place a 3-foot wood chip barrier along lawn eddest toorder

woods.

Erect fences to keep deer away from houses anémgsrd

Prune low-lying shrubs to let in more sunlight.

Keep woodpiles neat, dry, and off the ground.

Keep ground bare under bird feeders, place theny &oan house,

and suspend feeding when ticks are most active.
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3.6  Ankylosing Spondylitis

Ankylosing spondylitis, or Marie-Strumpell diseagea chronic connective
tissue disorder of the spine and surrounding egitibus joints, such as the
sacroiliac joints and soft tissues around the bese Characteristics
include spondylosis and fusion of the vertebrae.

Pathophysiology and Etiology

Ankylosing spondylitis usually begins in early atiood and is more
common in men than in women. Its etiology is unknpwalthough some
theorize that an altered immune response occurs Wkeell lymphocytes
mistake human cells for similar-appearing bacteardgigens. There also is a
strong familial tendency for some affected indiatlu Once the
inflammation begins, it continues, causing progkessmmobility and
fixation (ankylosis) of the joints in the hips, amadcends the vertebrae.
Respiratory function may be compromisedif kyphasishunchback-like
spinal curve) develops. In a few cases, there mayektra-articular
(nonjoint) manifestations, such as aortitis (inflaation of the aorta),
iridocyclitis (inflammation of the iris and ciliarypody of the eye), and
pulmonary fibrosis.

Assessment Findings

Signs and Symptoms

The most common symptoms are low back pain anfhes$. As the
disease progresses, the spine and hips become imonebile, thus
restricting movement. The lumbar curve of the spiay flatten. The neck
can be permanently flexed and the client appearbetan a perpetual
stooped position. Aortic regurgitation or atriovgciilar node conduction
disturbances may occur. Lung sounds may be redwesmkcially in the
apical areas. The client may experience fatiguerexia, and weight loss.

Diagnostic Findings

Evidence of inflammation is demonstrated by anaky ESR. A culture of
synovial fluid, however, is negative for causativeicroorganisms.
Elevations of alkaline phosphatase and creatinhmesphokinase levels are
common. An HLA test, used for determining inheritessue markers for
immune functions, demonstrates the presence of BRAr 90% of clients
with this disorder. X-ray films or computed tomoging (CT) scans show
erosion, ossification, and fusion of the jointshe spine and hips.

Medical and Surgical Management
Treatment is supportive, the major goal being tointaan functional
posture. NSAIDs such as naproxen or indometha@ruauvally prescribed
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for relieving inflammation and pain. Drugs usedtrieat RA may also be
prescribed, such as DMARDs and tumor necrosis fa@blF) blockers.
Sleeping on a firm mattress (preferably withoutillow) and following a
prescribed exercise program may help delay or ptespinal deformity,
especially if begun in the early stages of thealise A back brace also may
be prescribed for some clients. Severe hip invokm@nmay be treated with
a total hip replacement.

Nursing Management

The nurse administers prescribed drugs and clanifitormation about the
disease. He or she encourages the client to perfddios as much as
possible. The nurse teaches the client to perfoilch emercises that reduce
stiffness and pain. He or she provides emotionppst, recognizing that
the client must deal with pain, skeletal changasd, impaired mobility.

3.7 Fibromyalgia

Fibromyalgia is a chronic syndrome of pain, fatiguand sleep
disturbances. The pain is widespread, affectingciags ligaments, and
tendons.

Pathophysiology and Etiology

There is not any definitive pathophysiology idaetif with fiboromyalgia.
One theory of central pain syndromes states tleaténtral nervous system
becomes sensitized to a stimulus, increasing tleatd sensitivity to pain
signals. It is believed that repeated nerve stitraaresults in abnormal
levels of neurotransmitters that signal pain. The peceptors in the brain
develop a memory of the pain and are more sendibivibe signals. This
process of central nervous system sensitizatiororétieally lowers a
client’s pain threshold. There are areas of paitoach called tender points
that can be identified on people with fiboromyalthiat other people without
this condition do not have. There is currently mplanation as to why this
occurs. Women, in particular middle-aged women, racst vulnerable to
fibromyalgia, but the syndrome does affect men, womand children.
Although it seems more prevalent and common tofiaypmyalgia has
been in existence for hundreds of years, but wagerneccurately
diagnosed.

Assessment Findings
Signs and Symptoms
Widespread and chronic pain is the most commornirfgidThe American
College of Rheumatology identifies 18 tender powmmspalpation that are
particularly sensitive. If a client has 11 out @ fender points, that is
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considered diagnostic for fibromyalgia. However, ngnaclients with
fiboromyalgia have lower pain thresholds everywhenet just at the
identified tender points (Fitz Gibbons, 2007). @tegns and symptoms
include:

. Fatigue and sleep disturbances

. Irritable bowel syndrome

. Chronic headaches and temporo mandibular j@iMt) dysfunction
. Heightened sensitivity to lights, noise, andciou

. Depression and/or anxiety

. Cognitive or memory impairment, referred to ‘@brofog”

Diagnostic Findings

Diagnosis is often difficult and involves ruling toother diseases and
conditions. The presence of widespread and chrpaicn in all four
guadrants of the body, but most especially thel @kiest, neck, and back is
particularly a hallmark for diagnosing fibromyalgiknitial tests are done
for blood counts, chemistry profile, thyroid levelyyme disease titer, and
C-reactive protein, mostly to rule out other comdis. Identifying 11 of the
18 tender points identified by the American CollefeRheumatology is
useful, but not considered definitive by many pbasis. Generally, clients
are diagnosed based on all of their symptoms amndsmanuch through
specific tests.

Medical Management

Analgesics, including acetaminophen and NSAIDs, prescribed to
alleviate some of the painful symptoms of fibrongyal Tramadol
(Ultram), a prescription pain reliever, may be takeith or without
acetaminophen. Muscle relaxants such as cyclobeneafFlexeril) may
be prescribed short-term at bedtime to help witlsctfmiaches. Pregabalin
(Lyrica), an antiseizure medication also used ¢attisome types of pain, is
the first drug approved by the Food and Drug Adstmtion to treat
fiboromyalgia. It is used to reduce pain and fatigued improve sleep
quality for people with fiboromyalgia. Tricyclic adepressants (TCAS),
especially amitriptyline, are used with some sugsdes chronic pain. Dual
serotonin norepinephrine reuptake inhibitors, sashvenlafaxine (Effexor
XR) and duloxetine (Cymbalta), are ordered to tph, sleep disorders,
cognitive impairment, and mood changes. Other nag¢idics are prescribed
for treatment of specific symptoms a client may exgnce with
fibromyalgia, such as antiepileptics for burningnpand corticosteroids as
anti-inflammatory agents.
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Some clients benefit from acupuncture treatmentsssage therapy,
cognitive behavior therapy, biofeedback, aquatheeaqa hypnotherapy.

Nursing Management

Nursing care focuses on providing support to cie@ften clients have
endured disturbing symptoms for a long period ofetiand feel that they
were not believed. Encouraging clients to live aalthy lifestyle is
important. This includes a healthy diet, avoidaoteaffeine and alcohol,
regular exercise, decreased stress, and adeqgeafe 8l support group may
prove helpful, so that clients can share their @gpees. It is important to
refer clients to reliable sources for fibromyalgeych as the National
Fibromyalgia Association, and to remind them noétgage in treatments
that have not been verified.

3.8 Low Back Pain

The number of medical visits resulting from low kgmin is second only
to the number of visits for upper respiratory ilses. Most low back pain
is caused by one of many musculoskeletal problemduding acute

lumbosacral strain, unstable lumbosacral ligamertd weak muscles,
osteoarthritis of the spine, spinal stenosis, uaeebral disk problems, and
unequal leg length. Older patients may experiermek lpain associated
with osteoporotic vertebral fractures or bone ntess. Other causes
include kidney disorders, pelvic problems, retrapeeal tumors,

abdominal aneurysms, and psychosomatic problems.

In addition, obesity, stress, and occasionally éggion may contribute to
low back pain. Back pain due to musculoskeletabrdiers usually is
aggravated by activity, whereas pain due to otbeditions is not. Patients
with chronic low back pain may develop a dependeocealcohol or

analgesics in an attempt to cope with and selt-treapain.

Pathophysiology

The spinal column can be considered as an elasticonstructed of rigid
units (vertebrae) and flexible units (intervertéluessks) held together by
complex facet joints, multiple ligaments, and parésbral muscles. Its
unique construction allows for flexibility while @viding maximum
protection for the spinal cord. The spinal curvésaab vertical shocks
from running and jumping. The trunk muscles helstabilize the spine.
The abdominal and thoracic muscles are importankftimg activities.
Disuse weakens these supporting structures. Obgsistural problems,
structural problems, and overstretching of the apsnipports may result in
back pain. The intervertebral disks change in altaraas a person ages. A
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young person’s disks are mainly fibrocartilage vatigelatinous matrix. As
a person ages the disks become dense, irregulescditiilage. Disk
degeneration is a common cause of back pain. Merlumbar disks, L4—
L5 and L5-S1, are subject to the greatest mechastiess and the greatest
degenerative changes. Disk protrusion (herniatetens pulposus) or facet
joint changes can cause pressure on nerve rodfsegsleave the spinal
canal, which results in pain that radiates alomrgriérve.

Clinical Manifestations

The patient complains of either acute back painclmronic back pain
(lasting more than 3 months without improvement &atigue. The patient
may report pain radiating down the leg, which iswn asradiculopathy
or sciatica and which suggests nerve root involvement. Thesp#$ gait,
spinal mobility, reflexes, leg length, leg motoresigth, and sensory
perception may be altered. Physical examination dmsglose paravertebral
muscle spasm (greatly increased muscle tone dbahk postural muscles)
with a loss of the normal lumbar curve and possspieal deformity.

Assessment and Diagnostic Findings

The initial evaluation of acute low back pain ind#s a focused history and
physical examination, including general observatidnthe patient, back

examination, and neurologic testing (reflexes, egnsnpairment, straight-

leg raising, muscle strength, and muscle atropfifie findings suggest
either nonspecific back symptoms or potentiallyicaes problems, such as
sciatica, spine fracture, cancer, infection, oidigpprogressing neurologic
deficit. If the initial examination does not suggasserious condition, no
additional testing is performed during the firstvdeks of symptoms.

Medical Management

Most back pain is self-limited and resolves withimweeks with analgesics,
rest, stress reduction, and relaxation. Based itialiassessment findings,
the patient is reassured that the assessment teslidzat the back pain is
not due to a serious condition. Management focoserelief of pain and
discomfort, activity modification, and patient edtion. Nonprescription
analgesics (acetaminophen, ibuprofen) are usudibctese in achieving
pain relief. At times, a patient may require theiadn of muscle relaxants
or opioids. Heat or cold therapy frequently progidemporary relief of
symptoms. In the absence of symptoms of diseaskc@lapathy of the
roots of spinal nerves), manipulation may be helpfdther physical
modalities have no proven efficacy in treating aclaw back pain. They
include traction, massage, diathermy, ultrasounthreous laser treatment,
biofeedback, and transcutaneous electrical nemmuksttion. Most patients
need to alter their activity patterns to avoid aggting the pain. Twisting,
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bending, lifting, and reaching, all of which strélss back, are avoided. The
patient is taught to change position frequentlytir®j should be limited to
20 to 50 minutes based on level of comfort. Bedlisseecommended for 1
to 2 days, with a maximum of 4 days only if painssvere. A gradual
return to activities and low-stress aerobic exercis recommended.
Conditioning exercises for the trunk muscles agubeafter about 2 weeks.
If there is no improvement within 1 month, addigbrassessments for
physiologic abnormalities are performed. Managensehased on findings.

Nursing Process: The Patient with Acute Low Back Pa

Assessment

The nurse encourages the patient with low back pairdescribe the
discomfort (e.g., location, severity, duration, mEteristics, radiation,
associated weakness in the legs). Description®wfthe pain occurred—
with a specific action (e.g., opening a garage Jdoorwith an activity in
which weak muscles were overused (e.g., weekendegarg)—and how
the patient has dealt with the pain often suggesdsafor intervention and
patient teaching. If back pain is a recurrent peobl information about
previous successful pain control methods helps lanrmpng current
management. The nurse also asks how the back ffactsathe patient’s
lifestyle. Information about work and recreationattivities helps to
identify areas for back health education. BecausEss and anxiety can
evoke muscle spasms and pain, the nurse needhtimnsig environmental
variables, work situations, and family relationhijpn addition, the nurse
assesses the effect of chronic pain on the emdtiwed-being of the
patient. Referral to a psychiatric nurse clinicifor assessment and
management of stressors contributing to the lowk bzain and related
depression may be appropriate. During the intervtee nurse observes the
patient's posture, position changes, and gait. rOftéhe patient’s
movements are guarded, with the back kept asastijossible. The patient
often selects a chair of standard seat height aiths for support. The
patient may sit and stand in an unusual positieanihg away from the
most painful side, and may ask for assistance wiradressing for the
physical examination.

On physical examination, the nurse assesses thal spirve, any leg length
discrepancy, and pelvic crest and shoulder symmding nurse palpates
the paraspinal muscles and notes spasm and tesdeWben the patient is
in a prone position, the paraspinal muscles redag, any deformity caused
by spasm subsides. The nurse asks the patientnio foeward and then
laterally and notes any discomfort or limitations movement. It is

important to determine the effect of these limdat in movement on
activities of daily living (ADLs). The nurse evalea nerve involvement by

262



NSC 401 MODULE 3

assessing deep tendon reflexes, sensations (argstipesia), and muscle
strength. Back and leg pain on straight-leg raigmigh the patient supine,

the patient’s leg is lifted upward with the knedesxded) suggests nerve
root involvement. Obesity can contribute to low baain. If the patient is

obese, the nurse completes a nutritional assessment

Nursing Diagnoses
Based on the assessment data, the patient's majsing diagnoses may
include the following:

. Acute pain related to musculoskeletal problems

. Impaired physical mobility related to pain, mlesspasms, and
decreased flexibility

. Deficient knowledge related to back-conservieghniques of body
mechanics

. Risk for situational low self-esteem related topaired mobility,
chronic pain, and altered role performance

. Imbalanced nutrition: more than body requirersemelated to
obesity

Planning and Goals

The major goals for the patient may include relof pain, improved
physical mobility, use of back-conserving techngjwé body mechanics,
improved self-esteem, and weight reduction

Nursing Interventions

1. Relieving Pain
To relieve pain, the nurse encourages the patiergduce stress on
the back muscles and to change position frequeRtients are
taught to control and modify the perceived pairotigh behavioral
therapies that reduce muscular and psychologicaisida.
Diaphragmatic breathing and relaxation help reducscle tension
contributing to low back pain. Diverting the patismttention from
the pain to another activity (e.g. reading, conagos, watching
television) may be helpful in some instances. Gdiideagery, in
which the relaxed patient learns to focus on agaleevent, may be
used along with other pain-relief strategies.

If medication is prescribed, the nurse assessepdtient’s response
to each medication. As the acute pain subsides,catgzhs are
reduced as prescribed. Self-applied intermitterat hee cold may
reduce the pain. The nurse evaluates and notgmtlent’'s response
to various pain management modalities.
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2. Improving physical mobility

Physical mobility is monitored through continuingsassments. The
nurse assesses how the patient moves and standise Asick pain
subsides, self-care activities are resumed withmahstrain on the
injured structures. Position changes should be nsdely and
carried out with assistance as required. Twistimdj jarring motions
are avoided. The nurse encourages the patienttéonale lying,
sitting, and walking activities frequently and asbks the patient to
avoid sitting, standing, or walking for long persod’he patient may
find that sitting in a chair with arm rests to sagpsome of the body
weight and a soft support at the small of the hadkides comfort.
With severe pain, the patient limits activity fotdl2 days. Extended
periods of inactivity are not effective and resaltleconditioning.

The patient rests in bed on a firm, non-saggingrest (a bed board may
be used). Lumbar flexion is increased by elevatireghead and thorax 30
degrees using pillows or a foam wedge and slighdyxing the knees

supported on a pillow. Alternatively, the patiessames a lateral position
with knees and hips flexed (curled position) withpilow between the

knees and legs and a pillow supporting the headrdne position is

avoided because it accentuates lordosis. The mosseicts the patient to
get out of bed by rolling to one side and placihg tegs down while

pushing the torso up, keeping the back straight.thfs patient achieves
comfort, activities are gradually resumed, and &er@se program is
initiated. Initially, low-stress aerobic exercisesjch as short walks or
swimming, are suggested. After 2 weeks, conditignexercises for the
abdominal and trunk muscles are started. The phlyterapist designs an
exercise program for the individual patient to reeldordosis, increase
flexibility, and reduce strain on the back. It miaglude hyperextension
exercises to strengthen the paravertebral musélespon exercises to

increase back movement and strength, and isonf&®on exercises to

strengthen trunk muscles. Each exercise periodnbegith relaxation.

Exercise begins gradually and increases as therpatcovers. The nurse
encourages the patient to adhere to the prescekedise program. Erratic
exercising is ineffective. For most exercise praggait is suggested that
the person exercise twice a day, increasing the beunof exercises
gradually. Some patients may find it difficult tallere to a program of
prescribed exercises for a long period. These mistiare encouraged to
improve their posture, use good body mechanics oegalar basis, and
engage in regular exercise activities (e.g. walkBygmming) to maintain a
healthy back. Activities should not cause exceshkiwbar strain, twisting,

or discomfort; for example, activities such as kbesk riding and weight-
lifting are avoided.
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Activities to Promote a Healthy Back

Standing

. Avoid prolonged standing and walking.

. When standing for any length of time, rest ooet fon a small stool
or box to relieve lumbar lordosis.

. Avoid forward flexion work positions.

. Avoid high heels.

Sitting
. Avoid sitting for prolonged periods.
. Sit in a straight-back chair with back well soped and arm rests to

support some of the body weight; use a footstogidsition knees
higher than hips if necessary.
. Eradicate the hollow of the back by sitting witle buttocks “tucked

under.”

. Maintain back support; use a soft support asthall of the back.

. Avoid knee and hip extension. When driving a, deave the seat
pushed forward as far as possible for comfort.

. Guard against extension strains—reaching, pasfand sitting with
legs straight out.

. Alternate periods of sitting with walking.

Lying

. Rest at intervals; fatigue contributes to spa$the back muscles.

. Place a firm bed board under the mattress.

. Avoid sleeping in a prone position.

. When lying on the side, place a pillow under thead and one
between the legs, with the legs flexed at the hipbknees.

. When supine, use a pillow under the knees toedee lordosis.

Lifting

. When lifting, keep the back straight and hold tbad as close to the
body as possible.

. Lift with the large leg muscles, not the backsties.
. Use trunk muscles to stabilize the spine.
. Squat while keeping the back straight when ihesessary to pick

something off the floor.
. Avoid twisting the trunk of the body, lifting ale waist level, and
reaching up for any length of time.
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Exercising

. Daily exercise is important in the preventiorbatk problems.

. Walking and gradually increasing the distancd pace of walking
is recommended.

. Perform prescribed back exercises twice daitgraasing exercise
gradually.

. Avoid jumping and jarring activities.

wr
e
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Positioning to promote lumbar flexion © B. Proud

3.9 Muscular Dystrophy

The muscular dystrophies are a group of chronic ceuslisorders
characterized by progressive weakening and wasiinthe skeletal or
voluntary muscles. Most of these diseases are iteder Duchenne
muscular dystrophy is the most common and occurs of every 3,000
male births. The pathologic features include degdim and loss of
muscle fibers, variation in muscle fiber size, ptagosis and regeneration,
and replacement of muscle tissue by connectivaudisIhe common
characteristics of these diseases include varyaggeds of muscle wasting
and weakness, abnormal elevation in blood muscleyrees, and
myopathic findings on EMG and muscle biopsy. THéedences center on
the pattern of inheritance, the muscles involvee, age of onset, and the
rate of progression. The unique needs of thesematiwho in the past did
not live to adulthood must be addressed as theyltimger as a result of
better supportive care.

Medical Management

Treatment of the muscular dystrophies at this tioeises on supportive
care and preventing complications in the absenca ciire or specific
pharmacologic interventions. Supportive managensnts to keep the
patient active and functioning as normally as pgassand to minimize
functional deterioration. An individualized theratie exercise program is
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prescribed to prevent muscle tightness, contrasfusiad disuse atrophy.
Night splints and stretching exercises are usedetay contractures of the
joints, especially the ankles, knees, and hipsc&anay compensate for
muscle weakness. Spinal deformity is a severe erobWeakness of trunk
muscles and spinal collapse occur almost routimelyatients with severe
neuromuscular disease. In the battle against spefarmity, the patient is
fitted with an orthotic jacket to improve sittingability and reduce trunk
deformity. This measure also supports cardiovasatédus. In time, spinal
fusion is performed to maintain spinal stabilityth€ procedures may be
carried out to correct deformities. Compromisednmrary function may
be due either to progression of the disease oreforehity of the thorax
secondary to severe scoliosis. Inter-current iBees upper respiratory
infections, and fractures from falls must be vigmiy treated in a way that
minimizes immobilization because joint contractubes£ome worse when
the patient’s activities are more restricted thamauisOther difficulties may
be manifested in relation to the underlying diseddental and speech
problems may result from weakness of the facialatess which makes it
difficult to attend to dental hygiene and to speakerently.

Gastrointestinal tract problems may include gaslilation, rectal prolapse,
and fecal impaction. Finally, cardiomyopathy appetr be a common
complication in all forms of muscular dystrophy. é&c counseling is
advised for parents and siblings of the patientbee of the genetic nature
of this disease. The MuscularDystrophy Associatiworks to combat
neuromuscular disease through research, prograrpat@nt services and
clinical care, and professional and public educatio

Nursing Management

The goals of the patient and the nurse are to maairfunctionat optimal
levels and to enhance the quality of life. Therefdhepatient's physical
requirements, which are considerable, are addresbedit losing sight of
emotional and developmentalneeds. The patient amdilyf areactively
involved in decision-making, including end-of-liedsions. During
hospitalization for treatment of complications, Km®wledge and expertise
of the patient and family members responsible fregiving in the home
are assessed. Because thepatient and family carsgieften have
developed caregiving strategies that work effettivior them, these
strategies need to be acknowledged and acceptddpramisions must be
made to ensure that they are maintained duringitadigption. Families of
chronically ill individuals often need assistanceshift the focus of care
from pediatric to adult care. Nursing goals incladsisting the person with
a chronic condition to make the transition to adaliues and expectations
while providing ageappropriate ongoing care. Thesaumay need to help
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build the confidence of an older adolescent or taglatient by encouraging
him or her to pursue job training to become ecowaity independent.
Other nursing interventions might include guidanneaccessing adult
health care and finding appropriate programs ineskication.

4.0 CONCLUSION

Treatment of the muscular dystrophies focuses @pative care and
preventing complications in the absence of a cuspecific pharmacologic
interventions. Supportive management aims to kbeppatient active and
functioning as normally as possible and to minimizenctional
deterioration.

5.0 SUMMARY

In this unit, you have learnt that:

Vi.

Vil.

Viii.
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Osteoarthritis also is known as degenerative |aligease or
osteoarthrosis.

Rheumatoid arthritis (RA) is a systemic inflammatalisorder of
connective tissue/joints characterized by chropicremissions,
and exacerbations.

Systemic Lupus Erythematosus is a result of dis@rimmune
regulation that causes an exaggerated productionf
autoantibodies.

Gout, a painful metabolic disorder involving an lamhimatory
reaction in the joints, usually affects the feespecially the
great toe), hands, elbows, ankles, and knees.

Lyme disease is prevalent during warmer months,nwineks are
abundant, but it may occur at any time.

Ankylosing spondylitis, or Marie-Str€umpell disease a chronic
connective tissue disorder of the spine and soding
cartilaginous joints, such as the sacroiliac jommtsl soft tissues
around the vertebrae.

Fibromyalgia is a chronic syndrome of pain, fatig@aad sleep
disturbances. The pain is widespread, affectingctess ligaments
and tendons.

Back pain due to musculoskeletal disorders ususlaggravated by
activity, whereas  pain due to other conditionsas

The muscular dystrophies are a group of chroniccreudisorders
characterized by progressive weakening and wastirige skeletal
or voluntary muscles.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the difference between rheumatoid @rshend degenerative
joint disease (osteoarthritis) and describe ngramanagement.

2. Discuss the multisystem involvement associatigl systemic
lupuserythematosus.

3. Explain the inflammatory process associateti Wwytme disease.

4. State the pathophysiology of gout, ankylosimgprslylitis and
fibromyalgia.
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MODULE 4 CARING FOR PATIENTS WITH URINARY
SYSTEM DISORDERS

Unit 1 Assessment and Diagnostic Evaluation of Riepof
the Urinary System

Unit 2 Review of Related Anatomy and Physiology of the
Urinary System

Unit 3 Caring for Patients with Fluid and Elecytal
Imbalances in Renal Disorders

Unit 4 Caring for Patients with Dysfunctional Void

Patterns: Congenital Voiding Dysfunction; Adult
Voiding dysfunction; Urinary Incontinence;
Urinary Retention; Neurogenic Bladder

UNIT 1 ASSESSMENT AND DIAGNOSTIC EVALUATION
OF URINARY DISORDERS OF THE URINARY
SYSTEM

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Physical Examination
3.2  Abdominal Examination
3.3 Laboratory Testing
3.4  Urinary Tract Imaging

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

The urinary system is a very important system. &rproduction and
elimination are one of the most important mechasisfbody homeostasis
all body systems are directly or indirectly affettey kidney function e.g.
composition of blood is determined more by kidnagdtion than by diet
main function of kidneys is to get rid of metabokestes typically referred
to as “excretory system” excretory wastes = metabwshstes. Chemicals
and toxins produced by cells during metabolism. &asther functions
include removal of metabolic wastes and toxinsvibeithave several organs
that serve an excretory function other than kidnestgn, sweat glands rid
body of water, minerals, some nitrogenous wastesm@nia), lungs rid
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body of CO2 from energy metabolism of cells, livkver excretes bile

pigments, salts, calcium, some toxins, eliminatdrexcess nutrients and
excess hormones, helps to regulate blood volume madsure. Blood

pressure is directly affected by the volume ofdturetained or removed
from body: e.g. excessive salts promote water tieiergreater volume

increases BP e.g. dehydration lower volume decseB&E regulation of

electrolytes and body pH any compromise to thidesyscauses various
deteriorating medical ailments. It is therefore artant to assess the
integrity of the urinary system constantly.

20 OBJECTIVES

At the end of this unit, you should be able to:

. discuss why assessment and diagnosis of the urByamtgm is
important

. describe the physical examination of the urinarstey

. describe laboratory investigations and other releva
examinations

. discuss the nursing responsibilities of a patiertteugoing any of

the investigations.

3.0 MAINCONTENT

3.1 Physical Examination

A complete physical exam is important; however taiaraspects of the
exam need to be emphasized. A focused physical isaion should be
performed to:

e assess the bladder for masses and fullness

e assess the external genitalia

e assess the pelvic floor, including anal sphinctee t@nd thoroughly
examine for support defects, prolapse, and othlercpeonditions in
women

e assess the prostate in men

e demonstrate incontinence in patients with that spmp

e detect neurologic abnormalities that may contrilbatdysfunction.
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3.2 Abdominal Examination

An abdominal examination should be conducted.dliugles examination of
the flanks which begins with inspection for scarssses, or hernias.
Examination of the back should be performed to khi&x scars and
scoliosis which may be an indication of potentiihe abnormalities that
may contribute to dysfunction of the urinary syst8aprapubic palpation is
performed to determine if the patient has a distdndladder or pelvic
mass.

In women, a systematic examination of the vaginé @elvis is important.

This is first done in lithotomy position and mayrepeated with the patient
standing. The external genitalia are first inspedtdidwed by evaluation

of the vaginal mucosa for signs of atrophic vagsniindicating estrogen
deficiency, previous surgery, and vaginal dischafides urethral meatus
should be observed and the urethra palpated fora@mprmalities. The

anterior vaginal compartment is examined next. T¢tas be aided by
applying slight pressure wall with the posterioad# of a small vaginal
speculum. The position of the urethra, bladder neckl bladder can be
observed at rest and with straining to evaluateestpof these structures
and determine the presence of urethral hypermglaihd cystocele.

Also with coughing and straining,the urethrashob&bbserved forurine
lossand whether that loss occurs with hypermobilithe central vaginal
compartment is examined next. The uterus and cetviuld be evaluated
at rest and with straining to determine prolaj&eanual examination is
done to evaluate the presence of uterine, adnexather pelvic masses. If
the patient has hysterectomy, the vagina shouldskessed for enterocele.
This is often best accomplished by first retractimg anterior vaginal wall
and then the posterior wall. Finally the postesaginal compartment is
examined by retracting the anterior vaginal wathwhe speculum blade. A
large rectocele is easily identifiable.

3.3 Laboratory Testing

1. Urine analysis Urinalysis can screen for pyuria, bacteria hemiatu
and the presence of glucosuria or proteinuria. Wéalemormalities
are found on urine analysis, further testing magdmeducted suchas
urine cultureA urinalysis (urine analysis) is a commonly perfedn
diagnostic test for the renal system. Urinalysiansinvaluable tool
in the diagnosis of kidney disease and other systeiimeases that
may affect the kidneys. The results of the urinialgsve information
regarding kidney function and various body funcéioi\ routine
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urinalysis specimen may be collected at anytimelaf; however,
the first morning specimen is best. First morniq@psmens are
usually concentrated and more likely to contain cabral

constituents if they are present. The specimenldhoe examined
within 1 hour of urinating.

Urine that cannot be examined promptly should beigerated.

Urine standing at room temperature longer than @$d¢hias more
bacteria present, changes in pH, and hemolysis BRER Urine

collected for cytology should not be a first mogspecimen due to
changes in epithelial cells in urine held overnigiRandom

specimens are done for cytology.

To collect a voided specimen for urinalysis, theseuhas the patient
wash the perineum using soap and water or a spevialette from
a clean-catch midstream urine collection kit. Wonshould be
directed to wash from the front to the back of pgeineum. The
patient is instructed to begin to void into theldpiand then move
the collection container under the stream, and fir@sh voiding
into the toilet. This is called a clean-catch mielatn specimen. It is
used to obtain the cleanest possible specimen. |[Eepatients
should be told to separate the labia with one heamdl keep them
separated while washing and collecting the specito@lecrease the
risk of contamination of the specimen. If the feengdatient is
menstruating, this should be specified on the latooy form. A
tampon may be used to prevent contamination ospleeimen. The
uncircumcised male patient should be directed timecethe foreskin
with one hand and keep it retracted while cleanaimg voiding. At
least 10 mL of urine should be collected. If a alysis is ordered
for a patient with a urinary catheter, the nurséaimls the urine
specimen. This specimen is considered sterile Isecaus coming
directly from the bladder into the urinary cathetdsing. To obtain
the specimen, wear clean gloves and use an alcwadb to clean
the sample port on the catheter tubing. Insertumtbheedle of a
syringe (usually 10 mL) into the port and withdrawine from the
tubing into the syringe. Then empty the urine fribv@ syringe into a
collection container and safely dispose of thenggi Composite
urine specimens are collected over a period of tima may range
from 2 to 24 hours. These specimens are usually iassexamine the
urine for specific components such as glucose trelgtes, protein,
17-ketosteroids,catecholamines, creatinine, andemais. These
specimens may need refrigeration or may have pratees added
to the collection container. The patient is instedcto void and
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discard this specimen. The time is noted and isstag time of the
test. All subsequent voiding is saved in the comaifor the
designated time period. At the end of the time &athe patient is
asked to void and this is added to the containéhe$ast amount to
be added. Reminding the patient to save all olitivee is critical for
accurate results. Incomplete collections do notlteis accurate
results.

Urine culture: it is conducted in cases of suspected infection
urine cytology, endoscopic, and radiographic ssidierhen
microscopic hematuria is present.

Blood tests they are useful in selected cases of urinaryrdess.
The most common tests are those that evaluate fenetion, e.g.,
serum blood urea nitrogen and creatinine, quavgatest for
protein, creatinine clearance etc. In some selasts; more specific
blood and urine testing may be performed, but these usually
dependent on patient history and physical as weliha results of
simple tests.

A voiding and intake diary or an intake and output record: a

record of intake and output provides a baselineageess future
treatment. A voiding and intake diary should indutie time, type
and amount of fluid intake, the time and amountaafhevoid, and
any associated symptoms such as incontinence nexteegency or
pain. The diary should be done for a period of @drhand several
days are preferred. The patient should also noterbpresentative a
particular 24hour period was of his or her normahgtoms. It is

useful to describe the nature and quantify the régvef symptoms

such as frequency, nocturia and incontinence.

Measurement of post-void residual volumethe post void residual
volume (PVR) is defined as the volume of urine renmg in the
bladder immediately following voiding. It providesformation on
the ability of the bladder to empty as well asfitsctional capacity
(voided volume plus PVR). Normal lower urinary trdéenction is
usually associated with a negligible PVR. Eleva®@(R may be an
indication of detrusor hypo-contractility or bladdwritlet obstruction
and may prompt further evaluation depending onpéiteent and the
symptoms or condition being evaluated. PVR can leasured
directly by in and out urethral
catherizationordeterminednoninvasivelybyultrasoapby.Portable
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bladder scanners based on ultrasound technologybeansed to
determine bladder volume.

6. Uroflowmetry: this is the determination of urinary flow rate ove
time it is a simple way to measure bladder emptyin@nd of itself,
auroflow is rarely able to determine the cause oidiug
dysfunction; however, in conjunction with a carefuktory and
physical examination, it can provide valuable infation. In
addition, it is extremely useful in selecting patge for more
complex urodynamic testing. Uroflow is measured logwce called
auroflow meter. Modern uroflowmeters consist of eteot
collection equipment with graphic expression of flosv rate as a
function of time.

Common parameters determined by uroflowmetry include

Voided volume Actual volume of urine voided.

Flow time: Time during which measurable flow occurs.

Total voiding time: The total time of void taking into account
periods of no flow in the patient with an intermittepattern.
Maximum flow rate (Qmax): The highest flow rate achieved during
the voiding episode.

Time to maximalflow: The elapsed time from the beginning of
voiding to the point of maximal flow. It is genegsalbout one third
of the total voided time.

Mean flow rate (Qave) Voided volume divided by flow time. Only
interpretable if flow is continuous and uninterrapt&rinary flow
rate and Qmax varies as a function of patient sge, anxiety, and
voided volume. Uroflow is more commonly utilized men as
opposed to women, probably because of the relgtivagh
incidence of bladder outlet obstruction and de@ddkow in elderly

men.

7. Urodynamics: Urodynamics is the study of the transport, sterag
and evacuation of urine by the urinary tract. ltc@mprised of a
number of tests

thatindividuallyorcollectivelycanbeusedtogaininf@aonaboutlowe
r urinary tract function and can provide a preaiszgnosis of the
etiology of urinary disorders.

Multichannel

Urodynamics; Thevariouscomponentsoftheurodynamicesinincl
ude monitoring of bladder pressure during filling
(cystometrogran), monitoring of bladder pressure and
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simultaneous urinary flow rate during voiding (voigipressure flow
study), and monitoring of pelvic floor and extersphincter activity
(electromyography). Usually abdominal pressure is also monitored
during filling and voiding so that subtracted dedrugressure can be
determined. In select cases, the urethral pressare also be
assessed during storage and voidingrethral pressure
profilometry). It is when these components are combined togethe
as “multichannel urodynamics” that a most sophaséd study of the
lower urinary tract is obtained.

Cystometrogram: the cystometrogram (CMG) is a measure of the
bladder’s response to being filled. Normally theddier should store
increasing volumes of urine at low pressure antiaut involuntary
contractions. CMG determines the pressure-volumatioaship
within the bladder and also provides a subjectieasnre of bladder
sensation with the cooperation of the patient. llgedhe CMG
should mimic normal bladder filing and gives an waeate
assessment of true bladder function. CMG is peréariy filling the
bladder at a constant rate (usually 10-100 mL/#) ¥uid (normal
saline or contrast media) or gas (such as carboxiddl). Filling
occurs via a catheter, which is inserted transuaéiyh or
suprapublically. Usually there are two lumens am ¢htheter, one to
measure pressure and one to fill the bladder. Masdynamisists
have abandoned gas cystometry because fluid is pigrgiologic
and allows the determination more parameters.

Renal Function TestsA number of blood and urine tests reflect
kidney function If then kidneys are not functioning adequately,
these test results will be elevated. These testsiseful because they
provide information about the severity of a patekidney disease
and also the patient’'s response to any treatmentsiemlications
being used. In this way, clinical progress can lmnitored. Renal
function tests may still be within the normal rangetil the
glomerular filtration rate is less than 50% of nafmThe most
accurate way to assess kidney function is to usergktests and
analyze the results together.

Endoscopic ProceduresEndoscopic procedures examine the inside
of hollow organs with an endoscope. The endoscepa device
consisting of a tube and an optical system. Thembsions can be
done through a natural body opening such as thérarer a small
incision through the skinCystoure throscopy has been used in the
evaluation of patients with lower urinary tract $gtoms and voiding
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3.4

dysfunction in order to assess the bladder, théhtaeand prostate
and look for extra urethral causes of incontinence.
Cystourethroscopy has a more definitive role in mdro have
undergone surgical treatment of the prostatic &g or malignant
disease when anatomic causes of postoperativengpdiisfunction
are suspected (e.g., bladder neck contracture @st@motic
stricture). Extraurethral Incontinence Endoscopyn che an
invaluable tool in the diagnosis and treatment &fraarethral
incontinence due to vesicovaginal fistula and ectopreter.
Cystourethroscopy can precisely localize a fistitlia the bladder
and help plan surgical correction.

Urinary Tract Imaging

In certain cases of voiding dysfunction, imagintudges, including

radiography, ultrasonography, magnetic resonance, naiclear scanning,
are an important part of the evaluation. Specifjcalthen detrimental

effects on the upper urinary tract or anatomicaloaimalities of the upper
and lower urinary tract are suspected, such stuthasbe useful. We will
limit our discussion to imaging of the upper andvdo urinary tract;

however, there are cases where a urologic worlefypiding dysfunction

may prompt radiographic investigation of the nes/gystem or spine (e.g.,
in cases of suspected neurogenic voiding dysfumctio

Renal Ultrasound: Ultrasonography is a noninvasive study using sound
waves passed into the body through a transducgetert abnormalities. It

Is commonly used to examine the anatomy of theawyitract. Ultrasound
requires no contrast media and no preparation. eTheme also no
contraindications to ultrasound.

Other Investigations Include:

1.

Voiding pressure flow study/cystometry: assesses the bladder’'s
response to filling, however, by itself tells notpirabout the
bladder’s ability to empty. This can be determirmdallowing a
patient to void (voluntarily or involuntarily) durg bladder pressure
monitoring. When the simultaneous measurement oflaw is
added, i.e., voiding pressure-flow study, detrusotractility as well
as the resistance of the bladder outlet can berdeted. In fact,
detrus or pressure during voiding is actually deateed by the
amount of outlet resistance.
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2. Electromyography: The storage and emptying phases of them
icturition cycle are affected by the perineal mdatire including
the striated external
urethralsphincter. Sphincteractivitycanbe measuraeddurodynamict
esting either by surface electrodes (similar tos¢hased for electro
cardiogram) or by inserting needle electrodes tdyemto the
sphincter muscle.

3. Videourodynamics: In certain cases, multichannel urodynamic
testing is unable to provide a precise diagnosis.suich cases
videouro dynamics may be necessary. Videouro dycengfers to
the simultaneous measurement and display of urodigna
parameters with radiographic visualization of ttér urinary tract.
In these cases, the bladder is filled with radiogi@pontrast filling
during urodynamics. Because all urodynamic paramsgisviously
mentioned are visualized simultaneously with theliagraphic
appearance of the lower urinary tract, the climciean better
appreciate their interrelationships and recognizetifaats.
Videourodynamics is the most precise way to evall@awer urinary
tract function and disturbances in micturition

Nursing Responsibilities during These Diagnostic Ealuations

1. Assess the patient for signs and symptoms of aneeitlenced by
verbalization, tenseness, tachycardia, elevateadhjoessure, facial
pallor, and self-focused behaviors. Anxiety mayranifested by
increases in vital signs, pallor, or self-focusexhdwiors. A high
level of fear may interfere with learning and cogien.

2. Introduce staff who will be caring for the patieAs the Familiarity
with staff will decrease anxiety.

3. Orient patient to the environment, equipment, aodtines this
decreases anxiety.

4, Involve family members or significant others in esriation and
teaching sessions to encourage their support gidhient.

5. Assess the patient’s understanding of the procetturprovide a
baseline for teaching.

6. Explain all activities that will take place in tlidgagnostic area and
afterward. This will reduce fear and promote coapien during
testing.

7. Provide information based on the patient’s currezgds at the level
the patient can understand.

8. Reinforce physician’s explanations and clarify rorsteptions about

the diagnostic test or procedure to help allevaabaety.
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10.

11.

12.

13.

14.
15.
16.

17.
18.

Encourage family members or significant others novigle support
to patient without obvious anxiousness as anxi@msily members
will convey those feelings to the patient.

Identify allergies the patient may have to conti@gtnts, or drugs
prior to diagnostic testing. This will prevent alie responses and
provide for patient safety.

Provide information about injections or invasiveogedures that
may be done to the patient to reduce anxiety.

Explain any unfamiliar machines or equipment to pagient to
reduce anxiety.

Explain that the patient may have to drink increlafteids after the
test and that the patient's intake and output viod closely
monitored. Increased fluids help rid the patienthaf contrast media
after the procedure.

Provide information about self-care following theopedure or
diagnostic test. This will facilitate the patientgelf-care at home.
Maintain a calm, supportive, and confident mannkenvinteracting
with the patient. This will reduce anxiety.

Respond to patient call signals as soon as podsibegluce anxiety.
Encourage the patient.

Document all findings.
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1.0 INTRODUCTION

In this unit, you will learn about urinary systemhieh consists of the
kidney, ureter, the urinary bladder and the urethhe kidneys form urine,
and the rest of the system eliminates urine. Thpqae of urine formation
is the removal of potentially toxic waste produfitsm the blood.Urine
production and elimination are one of the most irtgg@ mechanisms of
body homeostasis.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o discuss the function of the urinary system
o describe the anatomy of the urinary system
o describe the physiology of urinary formation.

3.0 MAIN CONTENT

3.1 The Urinary System

The urinary system consists of two kidneys, twotanse the urinary
bladder, and the urethra. The kidneys form urinel, the rest of the system
eliminates urine. The purpose of urine formation the removal of
potentially toxic waste products from the bloddrine production and
elimination are one of the most important mechasisfbody homeostasis
all body systems are directly or indirectly affettey kidney function e.g.
composition of blood is determined more by kidnagdtion than by diet
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main function of kidneys is to get rid of metabolicastes !typically
referred to as “excretory system” excretory wastesnetabolic wastes.
Chemicals and toxins produced by cells during naisim.

General Functions of Urinary System:

1.

removal of metabolic wastes & toxins but we haveesa organs
that serve an excretory function other than kidneykin, sweat
glands rid body of water, minerals, some nitrogsnouvastes
(ammonia), lungs rid body of CO2 from energy metlisin of cells,
liver; liver excretes bile pigments, salts, calcjisame toxins.

Elimination of excess nutrients and excess hormohnelps to
regulate blood volume and pressure. Blood pressurdirectly
affected by the volume of fluids retained or rentbi®m body: e.g.
excessive salts promote water retention greatemwelincreases BP
e.g. dehydration lower volume decreases BP, rdaguolaof
electrolytes & body pH.

Regulates erythropoiesis; the kidneys produce hoemo
erythropoietin that regulates erythropoiesis. Hypoxonditions
secretes more erythropoietin excessive Oxygen itishifbormone
production. It also aids in calcium absorptiongeat§ the absorption
of Calcium from intestine by helping to activate tatin D
circulating in blood.

The general function of the kidneys is to clean fltel blood
The ureters — are the tubes that take urine talktad

The bladder — it stores urine until eliminated

The urethra — it removes urine from body.

Description

1.

Kidneys: The two kidneys are located in the upper abdonaagity

behind the peritoneum on each side of the vertetwhlmn. The
upper portions of both kidneys rest on the lowerfazie of the
diaphragm and are enclosed and protected by therlolvcage. The
kidneys are cushioned by surrounding adipose tisatch is in

turn covered by a fibrous connective membrane aailee renal
fascia; both help hold the kidneys in place. On niedial side of
each kidney is an indentation called the hilus (whbe renal artery
enters and the renal vein and ureter emerged).rditned artery is a
branch of the abdominal aorta, and the renal \&urns blood to the
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inferior vena cava. The ureter carries urine fréva kidney to the
urinary bladder.

Internal Structure of the Kidney

A frontal section of the kidney shows three didtimceas: The
outermost area is the renal cortex, which cont#iiesparts of the
nephrons called renal corpuscles and convolutaaddabThe middle
area is the renal medulla, which contains loopsHenle and

collecting tubules. The renal medulla consists adge-shaped
pieces called renal pyramids; the apex, or papafagach pyramid
points medially. The third area is a cavity called renal pelvis; it is
formed by the expansion of the ureter within thenkiy at the hilus.
Funnel-shaped extensions of the renal pelvis, d@iédyces, enclose
the papillae of the renal pyramids. Urine flowsnfrahe pyramids
into the calyces, then to the renal pelvis, andliyininto the

ureterThere are extensions of the cortex into renal cakinvhich

divides the medulla into 6-10 renal pyramids, tlapilla of each

pyramid nestled in cup shaped calyces the calyoegerge to form

renal pelvis.

Nephron

The nephron is the structural and functional uhthe kidney. Urine
is formed in the approximately 1 million nephromsdach kidney.
The two major parts of a nephron are the renalusmle and the
renal tubule.

A renal corpuscle consists of a glomerulus surredndy a
Bowman'’s capsule. The glomerulus is a capillaryvoek that arises
from an afferent arteriole and empties into anrefie arteriole. The
diameter of the efferent arteriole is smaller thiaat of the afferent
arteriole, which helps maintain a fairly high blopdessure in the
glomerulus. Bowman’s capsule is the expanded endh oEnal
tubule; it encloses the glomerulus. The inner lageBowman’s
capsule has pores and is highly permeable; ther tayer has no
pores and is not permeable. The space betweemiie and outer
layers contains renal filtrate, the fluid that esrhed from the blood
in the glomerulus and that will eventually becomiael

The renal tubule continues from Bowman’s capsulé @msists of
the proximal convoluted tubule, the loop of Herded the distal
convoluted tubule. The distal convoluted tubulesnir several
nephrons empty into a collecting tubule. Severdlecbong tubules
then unite to form a papillary duct that emptiemeiinto a calyx of
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the renal pelvis. All the parts of the renal tubale surrounded by
the peritubular capillaries, which arise from tlieeent arteriole and
receive the materials reabsorbed by the renal ésbul

3. Ureters: The rest of urinary system is “plumbing”. The akpelvis
funnels urine to paired ureters tubular extensiohgenal pelvis
peristalsis moves urine along to bladder.

4. Bladder: It is small in size about the size of a walnut wieenpty; it
can hold up to 800 ml, voluntarily up to 2000 mlemhobstructed.lIts
wall consists of 4 layers (same as Gl tract). Theesa -innermost
layer, secretes mucous for protection from coresiffects of urine;
submucosa — fibrous connective tissue; musculaseveral smooth
muscle layers; serosa -visceral peritoneum. It masluntary
internal and voluntary external urethral sphincteas bladder
expands to hold urine, activates stretch receptonsll that monitor
volume when volume exceeds 200 ml the receptoraisgenter our
conscious perception causing a desire to urinate.

5. Urethra: In the male it has dual function (rid body ofn&iand
release of seminal fluid during orgasm). In the d&mt has a single
function (rids body of urine). It is shorter mon@pe to UTI’s.

Blood Supply: Kidneys are highly vascularized every minute, @20
ml/min of blood flows through kidneys which is M50f cardiac
output.The pathway of blood flow through the kidney isemsential
part of the process of urine formation. Blood fréine abdominal
aorta enters the renal artery, which branches sixtely within the
kidney into smaller arteries. The smallest artergpge rise to
afferent arterioles in the renal cortex. From tlfferant arterioles,
blood flows into the glomeruli (capillaries), tofedfent arterioles, to
peritubular capillaries, to veins in the kidney,tihe renal vein, and
finally to the inferior vena cava. In this pathwaye two sets of
capillaries; that is, two sites of exchanges betwtbe blood and the
surrounding tissues (in this case, the parts ofrniehrons). The
exchanges that take place in the capillaries okitiieeys form urine
from blood plasma.

More blood perfuses the kidney per weight than ather organ
(much more than e.g. brain, heart, liver, etc) inithe kidney, blood
flow is greatest in the cortex where glomeruli doeated; flow
decreases with depth in the medulla. The RenalnAliengs blood
to kidney and it branches eventually into afferamérioles. Afferent
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Arteriole bring blood to individual nephrons. Glomkis dense
capillary bed formed by afferent arteriole insidevBnan’s capsule.

Bowman’s Capsule + Glomerulus = Renal Corpuscle

Efferent Arteriole blood leaves glomerulus via eff@ arteriole.
Peritubular Capillaries efferent arteriole dividasto another
capillary bed surrounds the rest of the nephriaulei(PCT-LH-
DCT-CT). Renal Vein returns blood to vena cava.

3.2 The Physiology of Urine Formation

Urine formation in nephrons occurs by: the processé filtration,
reabsorption and secretion

1. Filtration : it occurs in the renal corpuscle - GlomerulusywB@ans
Capsule, water, salts, small molecules and waseefil®red out of
blood capillaries of glomerulus via the fenestratagillaries which
have higher filtration pressure than other capémof body afferent
arteriole is larger than efferent arteriole incemsaspressure in
glomerulus pressure ~55mmHg (vs 35mmHg in mostllesies).
The kidneys can maintain a fairly constant filtwatirate changes in
arterial pressure from 80 to 180 mmHg produceelithange in
blood flow and filtration rate in glomerulus. Ifdadd pressure is
reduced below this urine formation slows downrdiie is essentially
the same composition as plasma without formed el&sy@ proteins
solutes (filtrate) enter Bowmans capsule

2. Tubular Reabsorption: urine is not the same composition as this
filtrate. Most of the filtrate is reabsorbed on tbeerall, 99% of
glomerular filtrate gets reabsorbed and only 1%ordinal filtrate
actually leaves the body as urine reabsorption agenselective.
Needed nutrients are conserved wastes and toxenelaninated
blood levels of fluids, salts, acidity etc. areiasly regulated.

The main metabolic wastes removed by kidneys arn&ofen
wastes” i.e. urea, uric acid and creatinine.

I. Urea: main nitrogen containing waste producedingdu
metabolism formed in liver as result of protein dk@éown
concentration in urine mainly determined by dietatgake.

il. Uric acid: it is the end product of nucleic danetabolism
some is also secreted by PCT
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iii.  Creatinine:it is the normal end product of mlesmetabolism
occurs all along nephric tubule.

Different substances are reabsorbed back into bfood different
parts of tubule:

Proximal Convoluted Tubule: 80% of materials toréabsorbed are
reabsorbed in PCT cells lining PCT have microvillismall
proteins, glucose, amino acids are reabsorbed waist, most salts
are reabsorbed.

Loop of Henle: additional Chloride and sodium i@re reabsorbed
by active transportunder the control of aldosterofmineral

ocorticoids) secretion controlled by salt concerdres in tissue
fluids also affects reabsorption of water (watdliofes salt).

Distal convoluted tubule and collecting tubule; iiddal water is
reabsorbed under control of ADH (antidiuretic homap Without
ADH the tubules are practically impermeable to wate

3. Tubular secretion: in tubular secretion, substances are actively

secreted from the blood in the peritubular capdkiinto the filtrate
in the renal tubules. Waste products, such as amamand
creatinine, excess water-soluble vitamins, and thetabolic
products of medications may be secreted into theate to be
eliminated in urine. Hydrogen ions may be secrdigdhe tubule
cells to help maintain the normal pH of the blooBubular
reabsorption conserves useful materials, tubuleresen may add
unwanted substances to the filtrate, and most wasi@ucts simply
remain in the filtrate and are excreted in urine.
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1.0 INTRODUCTION

In this unit, you will learn about body fluid anéeetrolyte. In good health,
a delicate balance of fluids, electrolytes, andigend bases is maintained
in the body. This balance, or physiologic homeastakepends on multiple
physiologic processes that regulate fluid intaked asutput and the
movement of water and the substances dissolvetl ietiveen the body
compartments.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o Explain the importance of fluid and electrolyteriormal body
physiology

o Describe the distribution and movement of body dfiiand
electrolyte

o Discuss the function of the kidney as the main legu of body
fluid and electrolyte.

. Describe the disturbances in fluid and acid batznice

o Discuss the nursing management of clients withdfland

electrolyte imbalance.

3.0 MAIN CONTENT

3.1 Body Fluid and Electrolyte
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In good health, a delicate balance of fluids, etdgtes, and acids and bases
is maintained in the body. This balance, or phygim homeostasis,
depends on multiple physiologic processes thatlagguluid intake and
output and the movement of water and the substadss®lved in it
between the body compartments. Almost every illifess the potential to
threaten this balance. Even in daily living, exoesstemperatures or
vigorous activity can disturb the balance if adagquwaater and salt intake is
not maintained. Therapeutic measures, such as sbeol diuretics or
nasogastric suction, can also disturb the bodyimdustasis unless water
and electrolytes are replaced.

The proportion of the human body composed of flaidurprisingly large.

Approximately 60% of the average healthy adult’sighe is water, the

primary body fluid. In good health this volume rensarelatively constant
and the person’s weight varies by less than 0. 4 hours, regardless of
the amount of fluid ingested. Water is vital to ltleaand normal cellular

function, serving as a medium for metabolic readiawithin cells, a

transporter for nutrients, waste products, andrathbstances. A lubricant,
an insulator and shock absorber.

Age, sex, and body fat affect total body wateram$ have the highest
proportion of water, accounting for 70% to 80% leéit body weight. The

proportion of body water decreases with aging. éogbe older than 60
years of age, it represents only about 50% ofdted body weight. Women
also have a lower percentage of body water than. Mémen and the
elderly have reduced body water due to decreasestlenunass and a
greater percentage of fat tissue. Fat tissue isndafly free of water,

whereas lean tissue contains a significant amoiunater. Water makes up
a greater percentage of a lean person’s body wtightan obese person’s.

Distribution of Body Fluids

The body’s fluid is divided into two major compaents, intracellular and
extracellular. Intracellular fluid (ICF) is foundithin the cells of the body.
It constitutes approximately two-thirds of the tdiady fluid in adults.

Extracellular fluid (ECF) is found outside the setind accounts for about
one-third of total body fluid. It is subdivided smtompartments. The two
main compartments of ECF are intravascular andgtitial. Intravascular
fluid, or plasma, accounts for approximately 20%hef ECF and is found
within the vascular system. Interstitial fluid, acnting for approximately
75% of the ECF, surrounds the cells. The other @tmeents of ECF are
the lymph and transcellular fluids. Examples ohseellular fluid include
cerebrospinal, pericardial, pancreatic, pleuraltramcular, biliary,
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peritoneal, and synovial fluids. Intracellular fluis vital to normal cell
functioning. It contains solutes such as oxygeacteblytes, and glucose,
and it provides a medium in which metabolic proesssf the cell take
place. Although extracellular fluid is in the sneall of the two
compartments, it is the transport system that esmutrients to and waste
products from the cells. For example, plasma caig/gen from the lungs
and glucose from the gastrointestinal tract todhgillaries of the vascular
system. From there, the oxygen and glucose movessdhe capillary
membranes into the interstitial spaces and therosacrthe cellular
membranes into the cells. The opposite route isrntdkr waste products,
such as carbon dioxide going from the cells toltings and metabolic acid
wastes going eventually to the kidneys. Interstitiaid transports wastes
from the cells by way of the lymph system as wsltaectly into the blood
plasma through capillaries.

Composition of Body Fluids Extracellular and ine#falar fluids contain

oxygen from the lungs, dissolved nutrients from gaestrointestinal tract,
excretory products of metabolism such as carborxidike and charged
particles called ions. Many salts dissociate inewathat is, break up into
electrically charged ions. The salt sodium chlobdeaks up into one ion of
sodium and one ion of chloride. These charged glesti are called
ELECTROLYTES because they are capable of conducting electricity

The number of ions that carry a positive chargdled CATIONS, and
ions that carry a negative charge, callatllONS, should be equal.
Examples of cations are sodium, potassium, calciang magnesium.
Examples of anions include chloride, bicarbonateysphate, and sulfate.
Electrolytes generally are measured in milliequawas per liter of water
(mEqg/L) or milligrams per 100 milliliters (mg/100Ln

The composition of fluids varies from one body camment to another. In
extracellular fluid, the principal electrolytes asedium, chloride, and
bicarbonate. Other electrolytes such as potassialoijum, and magnesium
are also present but in much smaller quantitiessrRé and interstitial fluid,
the two primary components of ECF, contain essintithe same

electrolytes and solutes, with the exception otgro Plasma is a protein-
rich fluid, containing large amounts of albumin,t bumterstitial fluid

contains little or no protein. The composition ofracellular fluid differs

significantly from that of ECF. Potassium and masjmen are the primary
cations present in ICF, with phosphate and sulfaéemajor anions. As in
ECF, other electrolytes are present within the, dalit in much smaller
concentrations. Maintaining a balance of fluid voks and electrolyte
compositions in the fluid compartments of the baslyssential to health.
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Normal and unusual fluid and electrolyte losses tmus replaced if

homeostasis is to be maintained. Other body flsidsh as gastric and
intestinal secretions also contain electrolytessT$ of particular concern

when these fluids are lost from the body (for exemm severe vomiting

or diarrhea or when gastric suction removes thérigasecretions). Fluid

and electrolyte imbalances can result from exceskisses through these
routes

Movement of Body Fluids and Electrolytes

The body fluid compartments are separated from anether by cell
membranes and the capillary membrane. While thesenbranes are
completely permeable to water, they are consideéoede selectively
permeable to solutes as substances move acrosswitievarying degrees
of ease. Small particles such as ions, oxygen,camdon dioxide easily
move across these membranes, but larger molecikesglucose and
proteins have more difficulty moving between fluwdmpartments. The
methods by which electrolytes and other solutes anave osmosis,
diffusion, filtration, and active transport.

In the body, water is the solvent; the solutesudel electrolytes, oxygen
and carbon dioxide, glucose, urea, amino acids, @oteins. Osmosis
occurs when the concentration of solutes on one sida selectively

permeable membrane, such as the capillary membsahgher than on the
other side. For example, a marathon runner losgigraficant amount of

water through perspiration, increasing the conedioin of solutes in the
plasma because of water loss. This higher soluteerdration draws water
from the interstitial space and cells into the wdac compartment to

equalize the concentration of solutes in all flnanpartments. Osmosis is
an important mechanism for maintaining homeostasisfluid balance.

Sodium is by far the greatest determinant of sesamolality, with glucose
and urea also contributing. Potassium, glucose,uard are the primary
contributors to the osmolality of intracellular iffu The term tonicity may
be used to refer to the osmolality of a solutioaluBons may be termed
isotonic, hypertonic, or hypo- tonic.

An isotonic solution has the same osmolality asyldbdds. Normal saline,
0.9% sodium chloride, is an isotonic solution.

Hypertonic solutions have a higher osmolality thadly fluids; 3% sodium
chloride is a hypertonic solution.
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Hypotonic solutions such as one-half normal sal(®45% sodium
chloride), by contrast, have a lower osmolalityntthady fluids.

Regulating Body Fluids In a healthy person, theunws and chemical
composition of the fluid compartments stay withiarnow safe limits.
Normally fluid intake and fluid loss are balancdithess can upset this
balance so that the body has too little or too mitlghd. Fluid Intake
During periods of moderate activity at moderategerature, the average
adult drinks about 1,500 mL per day but needs 2,800 per day, an
additional 1,000 ml. This added volume is acquifteain foods and from
the oxidation of these foods during metabolic psses. Interestingly, the
water content of food is relatively large, conttibg about 750 mL per
day. The water content of fresh vegetables is apmately 90%, of fresh
fruits about 85%, and of lean meats around 60%.

Water as a by-product of food metabolism accouwnts rhost of the
remaining fluid volume required. This quantity igpaoximately 200 mL
per day for the average adult. The thirst mecharsstime primary regulator
of fluid intake. The thirst center is located ire thypothalamus of the brain.
A number of stimuli trigger this center, includitige osmotic pressure of
body fluids, vascular volume, and angiotensin (amume released in
response to decreased blood flow to the kidneys).example, a long-
distance runner loses significant amounts of witerugh perspiration and
rapid breathing during a race, increasing the coinagon of solutes and
the osmotic pressure of body fluids. This increassenotic pressure
stimulates the thirst center, causing the runnexxjmerience the sensation
of thirst and the desire to drink to replace Idatds. Thirst is normally
relieved immediately after drinking a small amoohfluid, even before it
is absorbed from the gastrointestinal tract. HoweWeais relief is only
temporary, and the thirst returns in about 15 na@suflhe thirst is again
temporarily relieved after the ingested fluid dmte the upper
gastrointestinal tract. These mechanisms proteet itidividual from
drinking too much, because it takes from 30 minte$ hour for the fluid
to be absorbed and distributed throughout the body.

There are four routes of fluid output:

1. Urine

2. Insensible loss through the skin as perspmadiod through the lungs
as water vapor in the expired air

3. Noticeable loss through the skin

4. Loss through the intestines in feces
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Urine

Urine formed by the kidneys and excreted from theauny bladder is the
major avenue of fluid output. Normal urine outpat &n adult is 1,400 to
1,500 mLper 24 hours, or at least 0.5 mL per kdogmper hour. In healthy
people, urine output may vary noticeably from dayday. Urine volume
automatically increases as fluid intake increasedluid loss through

perspiration is large, however, urine volume desesato maintain fluid
balance in the body.

Insensible Losses

Insensible fluid loss occurs through the skin amodgk. It is called

insensible because it is usually not noticeable eathot be measured.
Insensible fluid loss through the skin occurs iro tways. Water is lost
through diffusion and through perspiration (which noticeable but not
measurable). Water losses through diffusion arenabteable but normally
account for 300 to 400 miper day. This loss casigeificantly increased if

the protective layer of the skin is lost as withrisuor large abrasions.
Perspiration varies depending on factors such @soemental temperature
and metabolic activity. Fever and exercise incraasé&bolic activity and

heat production, thereby increasing fluid lossesubh the skin. Another
type of insensible loss is the water in exhaled kran adult, this is

normally 300 to 400 mLper day. When respiratorye ratcelerates, for
example, due to exercise or an elevated body teahper this loss can
increase.

Faeces

The chyme that passes from the small intestine the large intestine
contains water and electrolytes. The volume of ahyentering the large
intestine in an adult is normally about 1,500 mLgay. Of this amount, all
but about 100 mL is reabsorbed in the proximal bélhe large intestine.
Certain fluid losses are required to maintain ndrbmay function. These
are known as obligatory losses. Approximately 500 oh fluid must be
excreted through the kidneys of an adult each dagliminate metabolic
waste products from the body. Water lost througipirations, through the
skin, and in feces also are obligatory losses, sszog for temperature
regulation and elimination of waste products. Tdtaltof all these losses is
approximately 1,300 mLper day.

Maintaining Homeostasis; The volume and compositbiody fluids is
regulated through several homeostatic mechanismsuwber of body
systems contribute to this regulation, including #idneys, the endocrine
system, the cardiovascular system, the lungs, #ed gastrointestinal
system. Hormones such as antidiuretic hormone (ABMp known as
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arginine vasopressin or AVP), the renin-angiotensildosterone system,
and atrial natriuretic factor are involved, as m&chanisms to monitor and
maintain vascular volume.

The Kidneys as Primary Regulators of Body Fluid ancElectrolyte

The kidneys are the primary regulator of body fuidnd electrolyte
balance. They regulate the volume and osmolalitgxtfacellular fluids by
regulating water and electrolyte excretion. The nkis adjust the
reabsorption of water from plasma filtrate and nodtiely the amount
excreted as urine. Although 135 to 180 Lof plasma gay is normally
filtered in an adult, only about 1.5 L of urine éxcreted. Electrolyte
balance is maintained by selective retention araetion by the kidneys.
The kidneys also play a significant role in acigdaegulation, excreting
hydrogen ion and retaining bicarbonate.

Antidiuretic Hormone

Antidiuretic hormone, which regulates water exanetirom the kidney, is
synthesized in the anterior portion of the hypahals and acts on the
collecting ducts of the nephrons. When serum oslityolases, ADH is
produced, causing the collecting ducts to becomespermeable to water.
This increased permeability allows more water toréebsorbed into the
blood. As more water is reabsorbed, urine outpig &ad serum osmolality
decreases because the water dilutes body fluidevetsely, if serum
osmolality decreases, ADH is sup- pressed, theeciillg ducts become
less permeable to water, and urine output increaSgsess water is
excreted, and serum osmolality returns to norméteOfactors also affect
the production and release of ADH, including blomdume, temperature,
pain, stress, and some drugs such as opiatesturates, and nicotine.

Renin-Angiotensin-Aldosterone System

Specialized receptors in the juxtaglomerular ceflthe kidney nephrons
respond to changes in renal perfusion. This imsdhe renin- angiotensin-
aldosterone system. If blood flow or pressure tokitiney decreases, renin
is released. Renin causes the conversion of amgiokegen to angiotensin
I, which is then converted to angiotensin Il by @atensin-converting
enzyme. Angiotensin Il acts directly on the neplrém promote sodium
and water retention. In addition, it stimulates tieéease of aldosterone
from the adrenal cortex. Aldosterone also prometeEBum retention in the
distal nephron. The net effect of the renin-angisile- aldosterone system
is to restore blood volume (and renal perfusionpugh sodium and water
retention.
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Atrial Natriuretic Factor

Atrial natriuretic factor (ANF) is released fromllsein the atrium of the
heart in response to excess blood volume and Bingtof the atrial walls.
Acting on the nephrons, ANF promotes sodium wasding acts as a potent
diuretic, thus reducing vascular volume. ANF alshibits thirst, reducing
fluid intake

Electrolytes, charged ions capable of conductimgtatity, are present in
all body fluids and fluid compartments. Just as ntaaning the fluid
balance is vital to normal body function, so is mt@ning electrolyte
balance. Although the concentration of specifictetdytes differs between
fluid compartments, a balance of cations (posiiveharged ions) and
anions (negatively charged ions) always existsctiédéytes are important
for maintaining fluid balance, contributing to ae€lhse regulation,
facilitating enzyme reactions, transmitting neurggular reactions. Most
electrolytes enter the body through dietary intakel are excreted in the
urine. Some electrolytes, such as sodium and ddpdre not stored by the
body and must be consumed daily to maintain nokevals. Potassium and
calcium, on the other hand, are stored in the @eits bone, respectively.
When serum levels drop, ions can shift out of ttegage “pool” into the
blood to maintain adequate serum levels for norfoalctioning. The
regulatory mechanisms and functions of the majoecteblytes are
summarized below.

Sodium: Sodium is the most abundant cation in extracelltilad and a
major contributor to serum osmolality. Normal sersodium levels are
135 to 145 mEg/L. Sodium functions largely in cofling and regulating
water balance. When sodium is reabsorbed from tideek tubules,
chloride and water are reabsorbed with it, thusntaming ECF volume.
Sodium is found in many foods, such as bacon, Ipaotessed cheese, and
table salt.

Potassium Potassium is the major cation in intracellulards, with only a
small amount found in plasma and interstitial flUldF levels of potassium
are usually 125 to 140 mEg/L while normal serunapsium levels are 3.5
to 5.0 mEqg/L. The ratio of intracellular to extrliakar potassium must be
maintained for neuromuscular response to stimubtagsium is a vital
electrolyte for skeletal, cardiac, and smooth nmigdtivity. It is involved
in maintaining acid—base balance as well, andntrdmutes to intracellular
enzyme reactions. Potassium must be ingested loladlgtuse the body can’t
conserve it. Many fruits and vegetables, meat, fistd other foods contain
potassium.
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Calcium: The vast majority, 99%, of calcium in the bodyrighe skeletal
system, with a relatively small amount in extradelt fluid. Although this
calcium outside the bones and teeth amounts to amwt 1% of the total
calcium in the body, it is vital in regulating misccontraction and
relaxation, neuromuscular function, and cardiaccfien. ECF calcium is
regulated by a complex interaction of parathyrasdnione, calcitonin, and
calcitriol, a metabolite of vitamin D. When calcidevels in the ECF fall,
parathyroid hormone and calcitriol cause calciurhaaeleased from bones
into ECF and increase the absorption of calciunthi intestines, thus
raising serum calcium levels. Conversely, calcitorstimulates the
deposition of calcium in bone, reducing the coneditn of calcium ions
in the blood. With aging, the intestines absorlzicah less effectively and
more calcium is excreted via the kidneys. Calcitnifis out of the bone to
replace these ECF losses, increasing the risktebperosis and fractures
of the wrists, vertebrae, and hips. Lack of weigb&ring exercise (which
helps keep calcium in the bones) and a vitamin ficidacy because of
inadequate expo- sure to sunlight contribute te tisk. Milk and milk
products are the richest sources of calcium, willerofoods such as dark
green leafy vegetables and canned salmon contasnmagler amounts.
Many clients benefit from calcium supplements. Seralcium levels are
often reported in two ways, based
uponthewayitiscirculatingintheplasma.Approximatélys  of serum
calcium circulates in a free, ionized, or unbouwdnf. The other 50%
circulates in the plasma bound to either plasmaeprs or other non-
protein ions. The normal total serum calcium leyelsich range from 8.5
to 10.5 mg/dL, represent both bound and unbounduwal The normal
ionized serum calcium, which ranges from 4.0 tonfg@iL, represents
calcium circulating in the plasma in free, or unbauform.

Magnesium Magnesium is primarily found in the skeleton and
intracellular fluid. It is the second most abundantacellular cation with
normal serum levels of 1.5 to 2.5 mEqg/L. It is impat for intracellular
metabolism, being particularly involved in the puotdon and use of ATP.
Magnesium also is necessary for protein and DNAth®gis within the
cells. Only about 1% of the body’s magnesium isE@F; here it is
involved in regulating neuromuscular and cardiancfion. Maintaining
and ensuring adequate magnesium levels is an iemgopart of care of
clients with cardiac disorders. Cereal grains, ndtied fruit, legumes, and
green leafy vegetables are good sources of magnesiuhe diet, as are
dairy products, meat, and fish.

Chloride: Chloride is the major anion of ECF, and normauselevels are
95 to 108 mEg/L. Chloride functions with sodium tegulate serum
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osmolality and blood volume. The concentration bfoode in ECF is
regulated secondarily to sodium; when sodium ibseebed in the kidney,
chloride usually follows. Chloride is a major comgat of gastric juice as
hydrochloric acid (HCI) and is involved in regutadi acid—base balance. It
also acts as a buffer in the exchange of oxygen camdon dioxide in
RBCs. Chloride is found in the same foods as sodium

Phosphate Phosphate is the major anion of intracellulardu It also is

found in ECF, bone, skeletal muscle, and nervedisslormal serum levels
of phospate in adults range from 2.5 to 4.5 mgf@hildren have much
higher phosphate levels than adults, with that ofeaborn nearly twice
that of an adult. Higher levels of growth hormoned aa faster rate of
skeletal growth probably account for this differenPhosphate is involved
in many chemical actions of the cell; it is ess@Enfor functioning of

muscles, nerves, and red blood cells. It is alsolued in the metabolism
of protein, fat, and carbohydrate. Phosphate isrélesl from the intestine
and is found in many foods such as meat, fish,tpguhilk products, and
legumes.

Bicarbonate: Bicarbonate is present in both intracellular anttazellular
fluids. Its primary function is regulating acid—kalsalance as an essential
component of the carbonic acid—bicarbonate buffesiystem. Extracellular
bicarbonate levels are regulated by the kidneysamionate is excreted
when too much is present; if more is needed, tdedys both regenerate
and reabsorb bicarbonate ions. Unlike other elbte® that must be
consumed in the diet, adequate amounts of bicatboaee produced
through metabolic processes to meet the body’sseed

The Acid—Base Balance

An important part of regulating the chemical bakrar homeostasis of
body fluids is regulating their acidity or alkalipni An acid is a substance
that releases hydrogen ions in solution. Strondgsasuch as hydrochloric
acid release all or nearly all their hydrogen ionsak acids like carbonic
acid release some hydrogen ions. Bases or alkals & low hydrogen ion
con- centration and can accept hydrogen ions intisol. The relative

acidity or alkalinity of a solution is measured@s. The pH reflects the
hydrogen ion concentration of the solution: Thehbkigthe hydrogen ion
concentration (and the more acidic the solutiomg, lower the pH. Water
has a pH of 7 and is neutral; that is, it is neithedic in nature nor is it
alkaline. Solutions with a pH lower than 7 are agidhose with a pH

higher than 7 are alkaline. The pH scale is logarit: A solution with a

pH of 5 is 10 times more acidic than one with a @H6. Regulation of

Acid—Base Balance Body fluids are maintained withinarrow range that
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is slightly alkaline. The normal pH of arterial bbb is between 7.35 and
7.45. Acids are continually produced during meteimol Several body

systems, including buffers, the respiratory systena the renal system, are
actively involved in maintaining the narrow pH rangecessary for optimal
function. Buffers help maintain acid—base balangenbutralizing excess

acids or bases. The lungs and the kidneys helptanaia normal pH by

either excreting or retaining acids and bases.

Buffers prevent excessive changes in pH by remowmgreleasing
hydrogen ions. If excess hydrogen ion is presenbady fluids, buffers
bind with the hydrogen ion, minimizing the changepH. When body
fluids become too alkaline, buffers can release rdyeh ion, again
minimizing the change in pH. The action of a bufferimmediate, but
limited in its capacity to maintain or restore nairacid—base balance. The
major buffer system in extracellular fluids is thiearbonate and carbonic
acid system. When a strong acid such as hydrochkwid is added, it
combines with bi- carbonate and the pH drops olnghtdy. A strong base
such as sodium hydroxide combines with carbonid,atie weak acid of
the buffer pair, and the pH remains within the aarrange of normal. The
amounts of bicarbonate and carbonic acid in theyb@dy; however, as
long as a ratio of 20 parts of bicarbonate to 1t pércarbonic acid is
maintained, the pH remains within its normal ran§&.35 to 7.45. Adding
a strong acid to ECF can change this ratio as lmicete is depleted in
neutralizing the acid. When this happens, the pbsirand the client has a
condition called acidosis. The ratio can also bsetiby adding a strong
base to ECF, depleting carbonic acid as it combmés the base. In this
case the pH rises and the client has alkalosis.addition to the
bicarbonate—carbonic acid buffer system, plasmgepr®, hemoglobin, and
phosphates also function as buffers in body fluids.

The lungs help regulate acid—base balance by etmigp or retaining
carbon dioxide, a potential acid. Combined with evatcarbon dioxide
forms carbonic acid. This chemical reaction is reN#e; carbonic acid
breaks down into carbon dioxide and water. Workiogether with the
bicarbonate—carbonic acid buffer system, the lurggulate acid—base
balance and pH by altering the rate and depthsyirations. The response
of the respiratory system to changes in pH is rapiccurring within
minutes. Carbon dioxide is a powerful stimulatortiod respiratory center.
When blood levels of carbonic acid and carbon diexise, the respiratory
center is stimulated and the rate and depth ofireggms increase. Carbon
dioxide is exhaled, and carbonic acid levels fély contrast, when
bicarbonate levels are excessive, the rate andhdefptrespirations are
reduced. This causes carbon dioxide to be retacsthonic acid levels to
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rise, and the excess bicarbonate to be neutralaon dioxide levels in

the blood are measured as the PCO2, or partiadymesf the dissolved gas
in the blood. PCO2 refers to the pressure of carnthoxide in venous

blood. PaCO2 refers to the pressure of carbon dgoxi arterial blood. The
normal PaCOz2 is 35 to 45 mm Hg.

Although buffers and the respiratory system canpmmate for changes in
pH, the kidneys are the ultimate long-term regulatoacid—base balance.
They are slower to respond to changes, requiringshto days to correct
imbalances, but their response is more permanehselective than that of
the other systems. The kidneys maintain acid—batnbe by selectively
excreting or conserving bicarbonate and hydrogams.ioVhen excess
hydrogen ion is present and the pH falls (acidpdis) kidneys reabsorb
and regenerate bicarbonate and excrete hydrogen Imorthe case of
alkalosis and a high pH, excess bicarbonate iss¢etrand hydrogen ion is
retained. The normal serum bicarbonate level i©0226 mEq/L.

Factors Affecting Body Fluid, Electrolytes, And Acd—Base Balance

The ability of the body to adjust fluids, elecyials, and acid—base balance
is influenced by age, gender and body size, enmemtal temperature, and
lifestyle. Age Infants and growing children have anugreater fluid
turnover than adults because their higher metalbalecincreases fluid loss.
Infants lose more fluid through the kidneys becausmature kidneys are
less able to conserve water than adult kidneys.addition, infants’
respirations are more rapid and the body surfaea & proportionately
greater than that of adults, increasing insensihiiel losses. The more
rapid turnover of fluid plus the losses produced digease can create
critical fluid imbalances in children much more idlp than in adults. In
elderly people, the normal aging process may affieatl balance. The
thirst response often is blunted. Antidiuretic hona levels remain normal
or may even be elevated, but the nephrons becossealsle to conserve
water in response to ADH. Increased levels ofa tratriuretic factor seen
in older adults may also contribute to this impaimbility to conserve
water. These normal changes of aging increase istkeof dehydration.
When combined with the increased likelihood of hebseases, impaired
renal function, and multiple drug regimens, theeolddult’s risk for fluid
and electrolyte imbalance is significant. Additibyait is important to
consider that the older adult has thinner, morgilizaskin and veins, which
can make an intravenous insertion more difficulen@er and Body Size
Total body water also is affected by gender and/lsizk. Because fat cells
contain little or no water, and lean tissue hasga water content, people
with a higher percentage of body fat have less bitdg. Women have
proportionately more body fat and less body watent men. Water
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accounts for approximately 60% of an adult man’sghie but only 52%
for an adult woman. In an obese individual this nteyeven less, with
water responsible for only 30% to 40% of the pelsoweight.
Environmental Temperature People with an illness$ #ose participating
in strenuous activity are at risk for fluid and ettelyte imbalances when
the environmental temperature is high. Fluid lostesugh sweating are
increased in hot environments as the body attetopdgssipate heat. These
losses are even greater in people who have not dedimatized to the
environment. Both salt and water are lost througleading. When only
water is replaced, salt depletion is a risk. Thes@e who is salt depleted
may experience fatigue, weakness, headache, androigtestinal
symptoms such as anorexia and nausea. The righvefse effects is even
greater if lost water is not replaced. Body temperrises, and the person
is at risk for heat exhaustion or heatstroke. He@és may occur in older
adults or ill people during prolonged periods ofathdt can also affect
athletes and laborers when their heat producti@eeds the body’s ability
to dissipate heat. Consuming adequate amountsobfiqaids, particularly
during strenuous activity, reduces the risk of asweeffects from heat.
Balanced electrolyte solutions and carbohydratetedlyte solutions such
as sports drinks are recommended because theyceeptath water and
electrolytes lost through sweat.

Lifestyle related factors such as diet, exercisa] atress affect fluid,
electrolyte, and acid—base balance. The intakdualfsf and electrolytes is
affected by the diet. People with anorexia nenarshulimia are at risk for
severe fluid and electrolyte imbalances becauseadequate intake or
purging regimens (e.g., induced vomiting, use afrelics and laxatives).
Seriously malnourished people have decreased saloumin levels, and
may develop edema because the osmotic draw of filual the vascular
compartment is reduced. When calorie intake isadgquate to meet the
body’s needs, fat stores are broken down and fatigs are released,
increasing the risk of acidosis. Regular weightrimep physical exercise
such as walking, running, or bicycling has a bemafieffect on calcium
balance. The rate of bone loss that occurs in postpausal women and
older men is slowed with regular exercise, reducithge risk of
osteoporosis. Stress can increase cellular mesabpliblood glucose
concentration, and catecholamine levels. In adulitgiress can in- crease
production of ADH, which in turn decreases urinedarction. The overall
response of the body to stress is to in- creasebkted volume. Other
lifestyle factors can also affect fluid, electr@ytand acid—base balance.
Heavy alcohol consumption affects electrolyte be¢anncreasing the risk
of low calcium, magnesium, and phosphate levelse fibk of acidosis
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associated with breakdown of fat tissue also isitgrein the person who
drinks large amounts of alcohol.

Disturbances in Fluid Volume, Electrolyte, and Acid-Base Balances

A number of factors such as illness, trauma, syrgend medications can
affect the body’s ability to maintain fluid, elealyte, and acid—base
balance. The kidneys play a major role in maintagrfluid, electrolyte, and
acid—base balance, and renal disease is a signiftzause of imbalance.
Clients who are con- fused or unable to communittegg needs are at risk
for inadequate fluid intake. Vomiting, diarrhea, masogastric suction can
cause significant fluid losses. Tissue trauma, sschurns, causes fluid and
electrolytes to be lost from damaged cells. De@@dsood flow to the
kidneys due to impaired cardiac function stimuldtes renin-angiotensin-
aldosterone system, causing sodium and water r@terledications such
as diuretics or corticosteroids can result in abrarosses of electrolytes
and fluid loss or retention. Diseases such as thabeellitus or chronic
obstructive lung disease may affect acid—base balanDiabetic
ketoacidosis, cancer, and head injury may also leadelectrolyte
imbalances.

Fluid imbalances are of two basic types: isotonicral osmolar.

Isotonic imbalances occur when water and eledislgre lost or gained in
equal proportions, so that the osmolality of bollyds remains constant.
Osmolar imbalances involve the loss or gain of omwbter, so that the
osmolality of the serum is altered. Thus four catesg of fluid imbalances
may occur:

(@) Anisotonic loss of water and electrolytes,

(b)  Anisotonic gain of water and electrolytes,

(c) A hyperosmolar loss of only water

(d) A hypo-osmolar gain of only water.

These are referred to, respectively, as fluid vauaeficit, fluid volume
excess, dehydration (hyperosmolar imbalance), amdhgdration (hypo-
osmolar imbalance).

Fluid Volume Deficit Isotonic fluid volume defic{FVD) occurs when the
body loses both water and electrolytes from the EC$tmilar proportions.
Thus, the decreased volume of fluid remains isatom FVD, fluid is

initially lost from the intravascular compartmersp it often is called
hypovolemia.

299



NSC 401 MODULE 4

FVD generally occurs as a result of (a) abnorroasés through the skin,
gastrointestinal tract, or kidney; (b) decreasdadka of fluid (c)bleeding

(d)ymovement of fluid into a third space.(In thirdase syndrome, fluid

shifts from the vascular space into an area wtigseniot readily accessible
as extracellular fluid. This fluid remains in thedy but is essentially

unavailable for use, causing an isotonic fluid wodudeficit. Fluid may be

sequestered in the bowel, in the interstitial spaseedema, in inflamed
tissue, or in potential spaces such as the peatarepleural cavities. The
client with third space syndrome has an isotoruadfldeficit but may not

manifest apparent fluid loss or weight loss. Cdrefusing assessment is
vital to effectively identify and intervene for ehts experiencing third-
spacing. Because the fluid shifts back into theculs compartment after
time, assessment for manifestations of fluid volaxeess or hypervolemia
is also vital).

Fluid Volume Excess Fluid volume excess (FVE) oscwhen the body
retains both water and sodium in similar propoiom normal EC. This is
commonly referred to as hypervolemia (increase@dleolume). FVE is

always secondary to an increase in the total badyus content, which

leads to an increase in total body water. Becao#dewater and sodium are
retained, these sodium concentration remains ealgmormal and the

excess volume of fluid is isotonic.

Specific causes of FVE include (a) excessive mtaksodium chloride; (b)
administering sodium-containing infusions too r&pidparticularly to
clients with impaired regulatory mechanisms; arnjdd{sease processes that
alter regulatory mechanisms, such as heart faiterel failure, cirrhosis of
the liver and Cushing’s syndrome.

Edema: In fluid volume excess, both intravascular anckrisiitial spaces
have an increased water and sodium content. Exoesstitial fluid is
known as edema. Edema typically is most apparerdr@as where the
tissue pressure is low, such as around the eyeésinadependent tissues
(known as dependent edema), where hydrostaticlagppressure is high.
Edema can be caused by several different mechaniBhes three main
mechanisms are increased capillary hydrostaticspres decreased plasma
oncotic pressure, and increased capillary permgabit may be due to
FVE that increases capillary hydrostatic pressupeshing fluid into the
interstitial tissues. This type of edema is ofteersin dependent tissues
such as the feet, ankles, and sacrum because effduts of gravity. Low
levels of plasma proteins from malnutrition or livar kidney diseases can
reduce the plasma oncotic pressure so that fluidoisdrawn into the
capillaries from interstitial tissues, causing edeMW/ith tissue trauma and
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some disorders such as allergic reactions, cap#labecome more

permeable, allowing fluid to escape into interalittissues. Obstructed
lymph flow impairs the movement of fluid from ingtitial tissues back into

the vascular compartment, resulting in edema.ngitidema is edema that
leaves a small depression or pit after finger pmesss applied to the

swollen area. The pit is caused by movement oflfloi adjacent tissue,

away from the point of pressure. Within 10 to 36as®&ls the pit normally

disappears.

Dehydration: Or hyperosmolar imbalance, occurs when wateoss from
the body leaving the client with excess sodium.aBise water is lost while
electrolytes, particularly sodium, are retainede gerum osmolality and
serum sodium levels increase. Water is drawn irte tascular
compartment from the interstitial space and calesulting in cellular
dehydration. Older adults are at particular risk dehydration because of
decreased thirst sensation. This type of watercdefiso can affect clients
who are hyperventilating or have prolonged feverave in diabetic
ketoacidosis and those receiving enteral feedings insufficient water
intake.

Overhydration: Also known as hypo-osmolar imbalance or water exces
occurs when water is gained in excess of eleceslytesulting in low
serum osmolality and low serum sodium levels. Waedrawn into the
cells, causing them to swell. In the brain this et to cerebral edema and
impaired neurologic function. Water intoxicationtesf occurs when both
fluid and electrolytes are lost, for example, tiglowexcessive sweating, but
only water is replaced. It can also result fromgimedrome of inappropriate
antidiuretic hormone (SIADH), a disorder that caocwr with some
malignant tumors, AIDS, head injury, or adminigtvatof certain drugs
such as barbiturates or anesthetics.

Electrolyte Imbalances
The most common and most significant electrolytdalances involve
sodium, potassium, calcium, magnesium, chloridd,@sphate.

Sodium as the most abundant cation in the extrdaelffluid, not only
moves into and out of the body but also moves nefoh balance among
the three fluid compartments. It is found in mosidyp secretions, for
example, saliva, gastric and intestinal secretibile, and pancreatic fluid.
Therefore, continuous excretion of any of thes@élusuch as via intestinal
suction, can result in a sodium deficit. Becauseat®frole in regulating
water balance, sodium imbalances usually are acanimeg by water
imbalance.Hyponatremia is a sodium deficit, or serum sodium level of
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less than 135 mEQ/L, and is, in acute care settiagsommon electrolyte
imbalance. Because of sodium’s role in determitirggosmolality of ECF,

hyponatremia typically results in a low serum osahtyl. Water is drawn

out of the vascular compartment into interstitimsties and the cells,
causing the clinical manifestations associated Wik disorder. As sodium
levels decrease, the brain and nervous system fégeteal by cellular

edema. Severe hyponatremia, serum levels belowrBEdL, is a medical

emergency and can lead to permanent neurologicahge.

Hypernatremia is excess sodium in ECF, or a serum sodium oftgrea
than 145 mEq/L. Because the osmotic pressure agh@dtular fluid is
increased, fluid moves out of the cells into theFEBs a result, the cells
become dehydrated. Like hyponatremia, the primapnifastations of
hypernatremia are neurological in nature. It is amignt to note that a
person’s thirst mechanism protects against hypesmad. For example,
when an individual becomes thirsty, the body imstated to drink water
which helps correct the hypernatremia. Clientsskt for hypernatremia are
those who are unable to access water (e.g., unooissainable to request
fluids such as infants or elders with dementiall @tients with an impaired
thirst mechanism).

Potassium the amount of potassium in extracellular fluidsiall, it is
vital to normal neuromuscular and cardiac functidormal renal function
is important for maintenance of potassium balarec8®46 of potassium is
excreted by the kidneys. Potassium must be replda#dg to maintain its
balance. Normally, potassium is replaced in fobtypokalemia is a
potassium deficit or a serum potassium level of lgz.an 3.5 mEq/L.
Gastrointestinal losses of potassium through vewgiind gastric suction
are common causes of hypokalemia, as are the upeta$sium-wasting
diuretics, such as thiazide diuretics or loop diuse(e.g., furosemide).
Symptoms of hypokalemia are usually mild until teeel drops below 3
MEQ/L unless the decrease in potassium was rapitenWwhe decrease is
gradual, the body compensates by shifting potasgiom the intracellular
environment into the serunidyperkalemia is a potassium excess or a
serum potassium level greater than 5.0 mEq/L. Hsgdemia is less
common than hypokalemia and rarely occurs in diemth normal renal
function. It is, however, more dangerous than hgpekia and can lead to
cardiac arrest. As with hypokalemia, symptoms aoeensevere and occur
at lower levels when the increase in potassiunbigt.

Calcium: Regulating levels of calcium in the body is memmplex than
the other major electrolytes so calcium balance lwaraffected by many
factors. Imbalances of this electrolyte are re&yiv common.
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Hypocalcemiais a calcium deficit, or a total serum calciumdewf less
than 8.5 mg/dL or an ionized calcium level of l&san 4.0 mg/dL. Severe
depletion of calcium can cause tetany with muspesss and paresthesias
(numbness and tingling) around the mouth and handdeet) and can lead
to convulsions. Two signs indicate hypocalcemiae T¥hvostek’s sign is
contraction of the facial muscles that is produtgdtapping the facial
nerve in front of the ear. Trousseau’s sign is aaspasm that occurs by
inflating a blood pressure cuff on the upper arn@omm Hg greater than
the systolic pressure for 2 to 5 minutes. Clientsgeeatest risk for
hypocalcemia are those whose parathyroid glands begn removed. This
is frequently associated with total thyroidectomybdateral neck surgery
for cancer. Low serum magnesium levels (hypomagnegeand chronic
alcoholism also increase the risk of hypocalceidigpercalcemia or total
serum calcium levels greater than 10.5 mg/dL, omaized calcium level
of greater than 5.0 mg/dL, most often occurs whalciem is mobilized
from the bony skeleton. This may be due to maliggaar prolonged
immobilization.

Magnesium: Magnesium imbalances are relatively common in halsped
clients, although they may be unrecognizétiypomagnesemiais a
magnesium deficiency, or a total serum magnesiural lef less than 1.5
mEQ/L. It occurs more frequently than hypermagneaenChronic
alcoholism is the most common cause of hypomagnesevagnesium
deficiency also may aggravate the manifestationalodhol withdrawal,
such as delirium tremens (DTd$)lypermagnesemiais present when the
serum magnesium level rises above 2.5 mEg/L. Wue to in- creased
intake or decreased excretion. It is often iatragethat is, a result of
overzealous magnesium therapy.

Chloride Because of the relationship between sodauns and chloride ions
imbalances of chloride commonly occur in conjunttiovith sodium
imbalancesHypochloremia is a decreased serum chloride level, in adults a
level below 95 mEq/L, and is usually related toessclosses of chloride
ion through the Gl tract, kidneys, or sweating. bigiploremic clients are at
risk for alkalosis and may experience muscle tvifightremors, or tetany.
Conditions that cause sodium retention also cad keaa high serum
chloride level or hyperchloremia, in adults a lewdove 108 mEqg/L.
Excess replacement of sodium chloride or potasshoride are additional
risk factors for high serum chloride levels. The nifestations of
hyperchloremia include acidosis, weak- ness, atithtgy, with a risk of
dysrhythmias and coma.
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Phosphate The phosphate anion is found in bothadeliular and
extracellular fluid. Most of the phosphorus in thedy exists as Phosphate
is critical for cellular metabolism because it ism@jor component of
adenosine triphosphate (ATP). Phosphate imbalainegsently are related
to therapeutic interventions for other disorderduc@se and insulin
administration and total parenteral nutrition cause phosphate to shift
into the cells from extracellular fluid compartmgntleading to
hypophosphatemia defined in adults as a total serum phosphatd less
than 2.5 mg/dL. Alcohol withdrawal, acid—base inavales, and the use of
antacids that bind with phosphate in the Gl traet@her possible causes
of low serum phosphate levels. Manifestations ofpdphosphatemia
include paresthesias, muscle weakness and paintailmeimanges, and
possible seizures. Hyperphosphatemia, defined itsaéhs a total serum
phosphate level greater than 4.5 mg/dL, occurs vwheEsphate shifts out
of the cells into extracellular fluids (e.g., due tissue trauma or
chemotherapy for malignant tumors), in renal faluor when excess
phosphate is administered or ingested. Infants aredfed cow’s milk are
at risk for hyperphosphatemia, as are people ughwsphate-containing
enemas or laxatives. Clients who have high seruospiate levels may
experience numbness and tingling around the maudthira the fingertips,
muscle spasms, and tetany.

Acid—base imbalances generally are classified sginaory or metabolic
by the general or underlying cause of the disor@arbonic acid levels are
normally regulated by the lungs through the retentor excretion of
carbon dioxide, and problems of regulation leadegpiratory acidosis or
alkalosis. Bicarbonate and hydrogen ion levelsregelated by the kidneys,
and problems of regulation lead to metabolic acglos alkalosis. Healthy
regulatory systems will attempt to correct acid-ebesbalances, a process
called compensation.

Respiratory Acidosis; Hypoventilation and carbooxdile retention cause
carbonic acid levels to increase and the pH todalbw 7.35, a condition
known as respiratory acidosis. Serious lung diseaseh as asthma and
COPD are common causes of respiratory acidosistr&erervous system
depression due to anesthesia or a narcotic oversesufficiently slow
the respiratory rate so that carbon dioxide isimeth When respiratory
acidosis occurs, the kidneys retain bicarbonaterestore the normal
carbonic acid to bicarbonate ratio. The kidneys egatively slow to
respond to changes in acid—base balance, so tmpasatory response
may require hours to days to restore the normal pH.
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Respiratory Alkalosis: When a person hypervenslateore carbon dioxide
than normal is exhaled, carbonic acid levels &l the pH rises to greater
than 7.45. This condition is termed respiratoryakikis. Psychogenic or
anxiety-related hyperventilation is a common caofseespiratory alkalosis.
Other causes include fever and respiratory infastioln respiratory
alkalosis, the kidneys will excrete bicarbonateetinirn the pH to within the
normal range. Often, however, the cause of the rhvgpgilation is
eliminated and the pH returns to normal beforelreampensation occurs.
Metabolic Acidosis: When bicarbonate levels are lowrelation to the
amount of carbonic acid in the body, the pH faltsl anetabolic acidosis
develops. This may develop because of renal fadune the in- ability of
the kidneys to excrete hydrogen ion and producarbanate. It also may
occur when too much acid is produced in the boadlyekample, in diabetic
ketoacidosis or starvation when fat tissue is bmokl®wn for energy.
Metabolic acidosis stimulates the respiratory cerard the rate and depth
of respirations increase. Carbon dioxide is elingdaand carbonic acid
levels fall, minimizing the change in pH. This r&afory compensation
occurs within minutes of the pH imbalance.

In metabolic alkalosis, the amount of bicarbonateéhie body exceeds the
normal 20-to-1 ratio. Ingestion of bicarbonate ofls as an antacid is one
cause of metabolic alkalosis. Another cause isopiged vomiting with loss
of hydrochloric acid from the stomach. The respinatcenter is depressed
in metabolic alkalosis, and respirations slow aeddme shallower. Carbon
dioxide is retained and carbonic acid levels insegedelping balance the
excess bicarbonate.

SIGNS AND SYMPTOMS OF FLUID AND ELCTROLYTE
IMBALANCES

Muscular weakness

Constipation

Anorexia andvomiting

Polyuria, polydipsia and dehydration

Neuromuscular irritability

Tetany

Tachycardia, etc.

NookwNE

NURSING MANAGEMENT OF PATIENTS WITH FLUID AND
ELECTROLYTE DISORDERS IN RENAL DISEASE

AssessmentThree simple clinical measurements can be indiatghout a
primary care provider’'s order. They are daily wesgtvital signs, and fluid
intake and output.
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Daily Weights: Daily weight measurements provide a relativelguaate
assessment of a client’s fluid status. Significaminges in weight over a
short time (e.g., more than 5kg in a week or less)indicative of acute
fluid changes. Each kilogram of weight gained @t lis equivalentto 1 L
of fluid gained or lost. Such fluid gains or lossedicate changes in total
body fluid volume rather than in any specific compeent, such as the
intravascular compartment. Rapid losses or gairi®eto 8% of total body
weight indicate moderate to severe fluid volumeaisfor excesses.

To obtain accurate weight measurements, the nbimddsbalance the scale
before each use and weigh the client

(@) At the same time each day (e.g., before basalkind after the first
void)

(b)  Wearing the same or similar clothing

(c)  Onthe same scale.

The type of scale (i.e., standing, bed, chair) khba documented. Regular
assessment of weight is particularly importantdieents in the community

and extended care facilities who are at risk faidfimbalance. For these
clients, measuring intake and output may be impmraldbecause of lifestyle

or problems with incontinence. Regular weight measient, either daily,

every other day, or weekly, provides valuable infation about the client’s

fluid volume status.

Vital Signs: Changes in the vital signs may indicate, or in sarases
precede, fluid, electrolyte, and acid—base imbaanEor example, elevated
body temperature may be a result of dehydratioa cause of increased
body fluid losses. Tachycardia is an early signhgpovolemia. Pulse
volume will decrease in FVD and increase in FVEedular pulse rates
may occur with electrolyte imbalances. Changeseispiratory rate and
depth may cause respiratory acid—base imbalancast @s a compensatory
mechanism in metabolic acidosis or alkalosis. Blpoglssure, a sensitive
measure to detect blood volume changes, may faiifgiantly with FVD
and hypovolemia or increase with FVE. Postural, arthostatic,
hypotension may also occur with FVD and hypovoleniia assess for
orthostatic hypotension, measure the client’s blpagssure and pulse in a
supine position. Allow the client to remain in thabsition for 3 to 5
minutes, leaving the blood pressure cuff on the. &tand the client up and
immediately reassess the blood pressure and pAildeop of 10 to 15 mm
Hg in the systolic blood pressure with a correspamdirop in diastolic
pressure and an increased pulse rate (by 10 or beats per minute) is
indicative of orthostatic or postural hypotension.
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Fluid Intake and Output

The measurement and recording of all fluid intakel @utput (I & O)
during a 24-hour period provides important dataualioe client’s fluid and
electrolyte balance. Generally, intake and outpu® @neasured for
hospitalized at-risk clients. The unit used to measntake and output is
the milliliter (mL) or cubic centimeter (cc); thesge equivalent metric
units of measurement. In household measures, 3&mdughly equivalent
to 1 fluid ounce, 500 mL is about 1 pint, and 1,800is about 1 quart. To
measure fluid intake, nurses convert house- holdsores such as a glass,
cup, or soup bowl to metric units. Most agencies/jole conversion tables,
since the sizes of dishes vary from agency to age®iech a table is often
provided on or with the bedside | & O record. Itimgportant to inform
clients, family members, and all caregivers thatusate measurements of
the client’s fluid intake and output are requirezkplaining why and
emphasizing the need to use a bedpan, urinal, co®mor in-toilet
collection device (unless a urinary drainage systeim place). Instruct the
client not to put toilet tissue into the contaimath urine. Clients who wish
to be involved in recording fluid intake measuretseneed to be taught
how to compute the values and what foods are ceresidfluids.

Laboratory Investigations: various diagnostic measures can be used to
measure the complete electrolyte profile to be ablascertain the exact
electrolyte deficit or excess.

Diagnosis: diagnosis id made based on the assessment coddawte a
plan of action can be made.

Nursing Intervention

1. Involve all members of the health team in planniagd
management.

2. A fluid challenge can be tried to assess the fonctf the kidney.
Fluid can be replaced orally or parentally. Varidlugds that can be
used as indicated.

3. A close monitoring of intake and output should bentained.

4, Fluid and sodium restrictions may be indicated ome cases,
diuretics and dialysis may be indicated in somesas
5. Certain electrolytes may be replaced e.g. pardnteosassium

replacement, intravenous infusion of glucose soifytibicarbonate
replacement, magnesium replacement therapy etc.

307



NSC 401 MODULE 4

UNIT 4 CARING FOR PATIENTS WITH
DYSFUNCTIONAL VOIDING PATTERNS;
CONGENITALVOIDING DYSFUNCTION

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Classification of Voiding Dysfunction
3.2 Management of Dysfunctions
3.3  Physical Examination
3.4  Laboratory Testing
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment

1.0 INTRODUCTION

Voiding dysfunction is described as a condition wehéhere is lack of
coordination between the bladder muscle, and tle¢hra. With normal

urination, the urethra relaxes and opens when ldddbr muscle contracts
allowing urine to pass out of the body freely. Imode with voiding

dysfunction, the urethra does not relax when tlaeldgr muscle contract,
making it difficult for urine to pass.

Voiding dysfunction usually presents in one of ways. The firstis in the
form of symptoms.

Symptoms related to voiding dysfunction are broaefgrred to as lower
urinary tract symptoms (LUTS).LUTS have classicdigen divided into:
Obstructive symptoms such as difficulty initiatingteeam, decreased force
of urinary stream, need to push and strain to ysiichnguria), hesitancy or
intermittent urine flow, and irritative symptoms bugs urinary frequency,
urgency, and nocturia. In addition, symptoms ofomtmence and lower
abdominalor pelvic pain may exist.

The second way in which voiding dysfunction presestin the form of

urinary tract decompensation such as incompleteldela emptying or

urinary retention, renal insufficiency, and recutrennary tract infections.

It is possible for patients who present with urijnract decompensation to
have little or no symptoms.
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In the case of symptoms, evaluation and treatmenbtfien driven by the
degree of bother to the patient. In many casegergatwith mild LUTS of a
minimal bother will not even bring these to theeation of their physician.
However, when urinary tract decompensation is diagd, a more
aggressive diagnostic and treatment plan must peemented.

Therearealsopatientwhohavediseasesknowntoeffeclotirer urinary tract

and causes voiding dysfunction, yet do not havaiignt symptoms or
obvious signs of decompensation. These includeematiwith a varietyof
neurological conditions such as spinal cord ingioe multiple sclerosis, or
non-neurological conditions such as prior pelvi@adiation or extensive
pelvic surgery. In many cases careful evaluatiorthef urinary tract will

uncover underlying voiding dysfunction.

Thusthe diagnostic valuationofvoidingdysfunctionve influenced by the
type and degree of bother of symptoms, the presemfcerinary tract

decompensation, and coexisting medical condititrad thight affect the
lower urinary tract or its treatment.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define voiding dysfunction
o list the classes of voiding dysfunction
o discuss the management and nursing management idfngo

dysfunctions.

3.0 MAIN CONTENT

3.1 CLASSIFICATION OF VOIDING DYSFUNCTION
Voiding dysfunction can be divided into three categs:

1. Failure to store urine.
2. Failure to empty urine.
3. Failure to store and empty.

The symptom of urinary frequency or incontinenceussially associated
with dysfunction of the storage phase of mictuntiavhereas decreased
force of stream or elevated postvoid residual assoa@ated with
dysfunction of the emptying phase.

Voiding dysfunction in simple anatomical terms tenclassified thus:
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1. Bladder dysfunction (overactive, underactive).
2. Bladder outlet dysfunction (overactive, undéavag.
3. Combined bladder and outlet dysfunction.

These two concepts can be combined so that oneneggine that a patient
could present with urinary incontinence (failure store) secondary to
bladder overactivity or bladder outlet underacyivisimilarly a patient with

urinary retention (failure to empty) might have amderactive—or

hypocontractile—bladder or an overactive—or obsinge—outlet. Failure

to empty and failure to store as well as bladder autlet dysfunction are
not mutually exclusive conditions and can exishultiple combinations.

3.2 Management of Dysfunctions

The following concepts can be applied to all typésoiding dysfunction.
Therefore when evaluating voiding dysfunction, fromtory and physical
examination to simple and comprehensive testingpikg these concepts
in mind can greatly facilitate the process.

HISTORY;

The patient’'s history is the first step in directitige clinician toward
theappropriate evaluation andtreatment.ltshouldgeoa detailed account
of the precise nature of the patient's symptomse Tistory is only as
accurate as the patient’s ability to describe tlsgmptoms, some skill is
required by the physician to obtain this informatid his is especially true
for patients who have difficulty communicating oosle who are anxious or
embarrassed about their condition. The history rizegiith an assessment
of a patient's symptoms and their onset. Each sympshould be
characterized as to its onset,frequency, duraseverity.

It is important to note whether the onset of thengom occurred after a
specific event such as surgery, childbirth, menopaoiswith the use of a
new medication. Any prior treatments by other pbigsis for their
symptoms and the resultant outcome should als@tssin

Specific questions about childhood and adolesceidingp troubles or
problems with toilet training should be asked.

Patients will often present with one or more vogdsymptoms that have
been traditionally separated into irritative or bstive in nature. Irritative
voiding symptoms are common presenting complaintbat t
mayheraldanumberofdifferenttypesofvoidingdysfunctio
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Urgency is defined as an intense desire to void relsry to an abrupt
sensation of bladder discomfort or as a conditisagponse from the fear
of urine leakage.

Frequency is defined as more than seven diurnalsvardl may reflect
excessive fluid intake, diureticuse, or excessiviere consumption.
Nocturia is nighttime frequency and may be secondardetrusor over
activity, reduced bladder capacity, or excessivilffloaffeine intake prior
to bedtime. Daytime frequency without nocturia mag suggestive of
timing of diuretic medications or a psychogenic poment to the voiding
dysfunction.

Dysuria refers to the burning sensation that ocdursng micturition and
implies bladder, urethral, or prostatic inflammati@bstructive voiding
symptoms include decreased force of urinary strestnaining to void,
hesitancy (the prolonged interval necessary to ntaliy initiate the
urinary stream), and interruption of urinary strediiney may be present in
men with bladder outlet obstruction secondary tonidpe prostatic
enlargement or urethral stricture, or in women vpdivic organ prolapse.

Obstructive and irritative symptoms with symptomf siorage (e.g.
frequency, urgency, incontinence) and symptoms aéling (hesitancy,
decreased force of stream, incomplete emptying).

Urinary incontinence is simply defined as the inmbduy loss of urine;
however, this can be further characterized accgrdin the information
relayed by the patient:

1. Urge incontinence: The symptom is incontineisc@ssociated with a
sudden uncontrollable desire to void. This condii®usually due to
involuntary detrusor contractions.

2. Stress incontinence: The symptom is incontieehat occurs during
coughing, sneezing, physical exertion, changesaly lposition, or
other action that causes an increase in abdomiredspre. This
condition may be caused by sphincter abnormalibesbladder
overactivity provoked by physical activity.

3. Unconscious incontinence: The symptom of inioemice is
unconscious and occurs without patient awarenessgefs or stress
or increases in abdominal pressure. This conditiag be caused by
bladderoveractivity,sphincterabnormalities,overflongxtraurethral
causes such as a fistula or ectopic ureter.
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4, Continuous leakage: The symptom is a complaicbntinuous loss
of urine. This may be caused by sphincter abnotisalior
extraurethral causes.

There are several aspects of a patient’s histoay thay be intimately

related to voiding function.

i. Sexual and bowel dysfunction are often associatétd woiding
dysfunction. Therefore the review of symptoms stofdcus on
these areas including defecation (constipation,rricka, fecal
incontinence, changes in bowel movements), sexualction,
dysparunia, and pelvic pain.

ii.  Neurological problems are frequently associatedh witiding
dysfunction,athoroughneurologicalhistoryiscritiogat/udingknown
neurologic disease as well as symptoms that cosaldetated to
occult neurological disease (back pain, radiculmpatextremity
numbness, tingling, or weakness, headaches, changegesight,
and so on).

iii. A focused history regarding LUTS and voiding dysfion, a
thorough urological history is important. This indes a history of
hematuria, urinary tract infections, sexually trarnged diseases,
urolilthiasis, and urological malignancy and thegatment.

iv. The past medical history should provide informati@bout
concurrent medical diseases, obstetric and gyngolostory, past
surgical history, and medication use. Many mediceti have
profound effects on the lower urinary tract or ceffect fluid
mobilization and urine production and thus contigbtio LUTS.
Examples of medications that may be associated wiiding
dysfunction include alpha-adrenergicagonists, suclas
pseudoephedrine, diuretics, antidepressants, armhalmergics.

v. A detailed history of known neurological diseasesg. stroke,
Parkinson’s disease, spinal cord injury, multiplelesosis,
myelodysplasia, and so on) is important becaussetdeseases have
the potential to affect bladder and sphinctericfion.

vi.  Ahistoryofmedicaldiseases such as diabetes or ctinge heart
failure can cause LUTS by their effects on the lowgnary tract or
fluid mobilization. For women with voiding dysfunati, obstetrical
and gynecological history is extremely importanteghancy and
childbirth, particularly vaginal delivery, are asgded with voiding
dysfunction, especially incontinence and pelvic lgpse. Thus,
number of pregnancies, deliveries (including methed, vaginal vs
cesarean), and the onset of the symptoms in rel&didthese events
is important.
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vi. A women’s hormone status (pre-, peri, or postmensal and the
onset of symptoms with changes in status shoulibbed.

viii.  Prior surgery may have effects on lower urinargttfanction. This
includes surgery on the lower urinary tract (epggstate surgery in
men or incontinence surgery in women). Other peduogery such
as gynecological surgery or lower intestinal swgaso may affect
the bladder directly or indirectly through damagétte nerve supply
to the bladder or sphincter. History of pelvic idthn for treatment
of pelvic malignancy (urological, gynecological, aoectal) is
important as this can have a marked effect on lowarary tract
function and LUTS.

3.3 Physical Examination

A complete physical exam is important; however taiaraspects of the
exam need to be emphasized. A focused physical isaion should be
performed to:

1. Assess the bladder for masses and fullness

2. Assess the external genitalia

3 Assess the pelvic floor, including anal sphintdee, and thoroughly
examine for support defects, prolapse, and othlergpeonditions in

women

Assess the prostate in men

Demonstrate incontinence in patients with gyatptom

Detect neurologic abnormalities that may cbote to voiding

dysfunction. The abdominal exam, which includesn@ration of

the flanks, begins with inspection for scars, masseshernias.

Examination of the back should be performed to kHecscars and
scolios is which may be an indication of potentigpine

abnormalities that may contribute to voiding dysfuon.

o gk

3.4 Laboratory Testing

Urine analysis is part of the standard evaluatibthe patient with LUTS
and voiding dysfunction. Urinalysis can screen foyuria, bacturia
hematuria, and the presence of glucosuria or protai. Voiding
dysfunction and LUTS can be associated with indectimalignancy, or
medical illness such as diabetes, which can beodised as a result of an
abnormal urine analysis. When abnormalities aredoon urine analysis,
further testing may be warranted such as urinei®iin cases of suspected
infection or urine cytology, endoscopic, and radapiic studies when
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microscopic hematuria is present. Blood tests asfuliin select cases of
voiding dysfunction.

The most common tests are those that evaluate femetion, e.g., serum
blood urea nitrogen and creatinine, in cases whemal insufficiency is
known or suspected. In select cases, more spetwid land urine testing
may be performed, but these are usually dependepiabtent history and
physical as well as the results of simple tests.

Simple Tests for Evaluating Voiding Dysfunction

When history and physical exam alone are insufftdiemrmake a diagnosis
or institute treatment, or when more objective infationis desired, the
clinician may start with simple tests to evaluatavér urinary tract
function. These are noninvasive or minimally invasi(placement of a
urethral catheter) tests that can provide inforomatihat may influence
treatment or further diagnostic evaluation.

The most basic of these include:

0 avoiding and intake diary

0 measurement of postvoid residual volume
0 uroflowmetry, and pad testing.

0 Bedside urodynamics.

Nursing Management

1. Pelvic floor therapy; a variety of techniques canused to correct
the nerves and muscles that may be responsibtadatysfunction.
2. Intermittent cathetherization of the bladder to idvany form of

urinary retention

3. Muscle relaxants can be administered

4, A bladder pacemaker can be inserted beneath timetsknelp the
nerves that control the bladder.

5. Other nursing care are accorded based on indivgaténts need.

314





