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1.1: Introduction to ldentifying Word Parts

Learning Objectives

e Apply the basic rules for analyzing and building medical terms
e Identify four components of medical terms

o Define common prefixes, word roots, and suffixes

o Pronounce medical terms

o Apply the rules of medical language

e Identify meanings of key word components

Have you ever visited a health care professional and heard long, unfamiliar medical terms used to describe your condition? Many
people feel as if medical professionals use a different language when talking about medical issues that can be difficult to
understand. A medical term describes a word or condition that under normal circumstances would take several words to describe.
Medical terminology facilitates effective and efficient communication by health care professionals by conveying a great quantity of
information with precision in the fewest number of words.

This chapter will describe the components of medical terms, including common prefixes, word roots, and suffixes. By
understanding the meaning of common components included in a medical term, you can easily construct the meaning of the term
based on the meanings of its components. Specific medical terms related to body systems will be further discussed in the remaining
chapters of this book.

This page titled 1.1: Introduction to Identifying Word Parts is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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1.2: Components and Categories of Medical Terms

Word Components

Medical terms can be defined by breaking down the term into word components and defining each component. These word
components include prefixes, word roots, and suffixes.

o The prefix (P) appears at the beginning of the medical term and adds meaning to the word root.

o The word root (WR) is the core of many medical terms and refers to the body part or body system to which the term is
referring.

o The suffix (S) is at the end of the medical term and usually indicates a procedure, condition, or disease. When defining a
medical term, start the definition with the suffix. For example, consider the common medical condition tonsillitis. The word
root “tonsil” refers to the tonsils, an anatomical part of the body found in the throat. The suffix “-itis” refers to inflammation.
Therefore, the definition of the medical term tonsillitis is “inflammation of the tonsils.”

o Combining vowel (CV) is typically the letter “o0” that helps with pronunciation. A combining vowel can connect a word root
and a suffix or two word roots. When a word root is combined with a combining vowel, the word part is referred to as a
combining form (CF). See examples of word components in Table 1.2a.

Table 1.2a. Components of Medical Terms

Component Definition Example
hepat/iti
Word Root (WR) Core of the word epati IS.
hepat = liver
Prefix (P) Attache.d to the l.)eginning of the word root  sub/hepatic
to alter its meaning sub- = below
Suffix (S) fAttached. to the end of a word root to alter h.ePat/i.tis .
its meaning -itis = inflammation
Typicall “0”1i dt ist with
Combining Vowel (CV) ypica ?” i,m O 15 Usec to assistwi hepat/o/megaly
pronunciation
Combining Form (CF) Word root with a combining vowel hepat/o

By defining the meaning of each component of a medical term, you can easily construct the full meaning of the term based on the
meanings of its components. See an example of defining a medical term by its components in the following box.

Defining a Medical Term by its Components
The medical term arthropathy contains the following word components:

e The word root “arthr-" that refers to a joint
e The combining vowel “0” that creates the combining form arthro-
o The suffix “-pathy” that refers to a disease

When putting the meaning of these components together, the medical term arthropathy means “disease of a joint.”

Definitions of common prefixes, word roots, suffixes, and combining vowels will be discussed in greater detail in the following
sections of this chapter.

Check your knowledge of the components of medical terms on the right by dragging them to their corresponding definitions on the
left.

Types of Medical Terms

Medical terms can be divided into three categories of terms, based on the origin of their components:

1. Terms built from word components of Greek and Latin origin
2. Terms NOT built from word components of Greek and Latin origin

https://med.libretexts.org/@go/page/93844
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3. Terms that look like they are made from word parts but are not easily translated

Definitions of medical terms built from word components of Greek and Latin origin can be easily identified by analyzing the
components, defining each component, and then building the meaning of the term based on the meaning of its components.

Medical terms NOT built from word components of Greek and Latin origin, or terms that are not easily translated, must be learned
by memorizing and recalling the definitions. See Table 1.2b for examples of these categories of medical terms.

Table 1.2b. Types of Medical Terms

Type Origin Examples Methods

Definitions are identified by

analyzing the word components,
Hepatitis defining the word components,
Arthropathy and then building the meaning

of a medical term based on the

Word components of Greek and
Latin origin that are combined
to create literal translations

Terms That Can Be Easily
Built From Word Components

meaning of its components

Eponyms (i.e., a disease or Parkinson’s disease — a disease
procedure named after someone first described by a physician
who discovered it) named James Parkinson

Acronyms (i.e., an
Terms NOT Easily Built From  abbreviation formed from the
Word Components initial letters of other words and ..
immunodeficiency syndrome .
pronounced as a word) definitions

AIDS - an acronym that stands

) ) Definitions are learned by
for the disease called acquired

memorizing and recalling

. Post-traumatic stress disorder —
Modern language (i.e., terms . .
a mental health diagnosis
created by using the English

language

created in a language currently
used)

Defining Medical Terms by Breaking Down Components

Defining medical terms built from word components is easily accomplished by analyzing the components of the term, defining
each component, and then building the overall definition of the medical term.

For example, see Table 1.2¢ for instructions on how the definition of the medical term “osteoarthropathy” can be identified by
breaking down its components and defining them.

Table 1.2c. Technique for Defining Medical Terms Based on Their Components

Technique Instructions Steps

1. Divide into word parts. 1. oste/o/arthr/o/pathy

2. Label the word parts. 2. oste = WR/; 0 = CV/; arthr = WR/; 0 =
Analyze Components ) o

3. Underline and label each combining CV/; pathy = S

form. 3. oste/o/arthr/o/pathy

Define Components 1. Define each word part in the term. 1: oste = bone; arthr = join; pathy =
disease

1. Place word parts together to define the

term. Begin by defining the suffix, and

then move to the beginning of the term in 1. Disease of the bone and joint

the order they appear. 2. oste/o/arthr/e/pathy

2. Add combining vowels to pronounce the

Build Definition

term.
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When breaking down medical terms into its components, place slashes between the components and a slash on each side of a
combining vowel. Notice how the term is defined by beginning with the meaning of the suffix and then shifts to the beginning of
the term with the meaning of the word parts in the order they appear. Additional examples of identifying definitions of medical
terms by analyzing their components are provided in the following box.

Additional Examples of Identifying Definitions of Medical Terms by Analyzing Their Components

Example: Osteoarthritis

1. Analyze Components: oste/o/arthr/itis

2. Define Components:

oste is a word root (WR) that means “bone”

/o/ is a combining vowel (CV)

arthr is a word root (WR) that means “joint”

-itis is a suffix (S) that means “inflammation”

3. Build Definition: Inflammation of bone and joint

Example: Intravenous

1. Analyze Components: intra/ven/ous

2. Define Components:

intra- is a prefix (P) that means “within”

ven is a word root (WR) that means “vein”

-ous is a suffix (S) that means “pertaining to”

3. Build Definition: Pertaining to within a vein

Language Rules

Language rules are a good place to start when building foundational knowledge of medical terminology. Many medical terms are
built from word parts and can be translated literally. At first, literal translations sound awkward. However, after you build a medical
vocabulary and become proficient at using it, the awkwardness will slip away. Suffixes will no longer be stated and will be
assumed. For example, the definition of intravenous can be condensed from “pertaining to within a vein” to “within the vein.” It
should be noted that as with all language rules there are always exceptions, often referred to as “rebels.”

By the end of this book, by using these simple rules and processes, you will easily learn hundreds of medical terms.

Pronunciation

Pronouncing complex medical terms can be challenging. When learning how to pronounce medical terms, special marking above
vowels indicates the proper pronunciation. When you see a macron (i.e., straight line) above the vowel, that means the vowel sound
is long. A u-shaped symbol above a vowel indicates a short vowel sound. Additionally, capital letters indicate where to place the
emphasis when pronouncing a word. See examples of pronunciation markings in the Table 1.2d. Try pronouncing each example out
loud.

Table 1.2d. Pronunciation Guidelines

Guidelines Example

Markings indicate the proper phonetic sounds. doctor (dok-tor)

A macron (a line above the letter) indicates a long vowel sound.

Examples:

a in “play”

e in “bee” prorate (pro-rat)
1in “wine”

0 in “go”

@ in “mule”

https://med.libretexts.org/@go/page/93844
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A u-shaped mark above the vowel indicates a short sound.

Examples:

d in “mad”

é in “bet” medical (méd-i-cal)

Iin “tip”

0 in “mop”

U in “cup”

Primary emphasis of pronunciation is indicated by capital letters. debride (.dl-BR_ED_) R
dehydration (dé-h1-DRA-shon)

Categories of Medical Terms

Medical terms can be classified into the following general categories of terms:

¢ Anatomical: Terms used to describe specific areas and movement of the body, as well as the relation of body parts to each
other.

o An example of an anatomical term is medial, which describes the middle or direction toward the middle of the body.

o Disease and Disorder: Terms that describe deviation from the normal structural or functional state of an organism, generally
associated with certain signs and symptoms.

o An example of a disease is bronchopneumonia, an infection of the bronchi in the lungs.
o Diagnostic/Procedural: Terms related to the process of identifying a disease, condition, or injury.

o An example of a diagnostic term is transrectal ultrasound, an ultrasound procedure used to diagnose prostate cancer.
o Therapeutic: Terms regarding the treating or curing of diseases.

o An example of a therapeutic term is nebulizer, which is a device that creates a mist used to deliver medication for

respiratory treatment.

These categories will be used to discuss medical terms by body systems throughout the remaining chapters of the book.

This page titled 1.2: Components and Categories of Medical Terms is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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1.3: Common Prefixes

The prefix appears at the beginning of a medical term and adds meaning to the root word, like adjectives add meaning to nouns in
the English language.

Prefixes often indicate:

e Number, such as bi-, meaning “two”

o Position, such as sub-, meaning “under”

¢ Direction, such as intra-, meaning “within”

o Time, such as brady-, meaning “slow”

o Negation, such as a- and an-, meaning “without”

Common Prefixes

Here is a list of commonly used prefixes. It is helpful to memorize these common prefixes as you build your knowledge of medical
terminology:

e a-, an-: Absence of, without, not

e ab-: Away from, take away

o ad-: Towards, to, near

« ambi-, ambo-: Both

o amphi-: Double, both sides

e ana-: Up, apart

o ante-: Before, in front of, forward

o anti-: Opposing, against

e ap-, apo-: Separated, derived from

e aut-, auto-: Self, by yourself

e bi-: Double, two, twice, both

o brachy-: Short

o brady-: Slow

e cata-: Lower, down, against

e circum-: Around

e Co-, con-, com-: Together, with

e contra-: Against, opposed to

o de-: Down, from

o di-: Twice, two

o dia-: Through, apart, across, between
o dis-: Apart from, free from

o dys-: Bad, painful, difficult

e e-, ec, ex-: From, away from, out of
e ect-, exo-, ecto-: Outside, outer, on

e em-, en-: In

¢ end-, endo-, ent-, ento-: Within, inner
e epi-, ep-: Upon, over, on

e eu-: Normal

e extra-, extro-: Beyond, outside of, outward
o hemi-, semi-: Half, half of

¢ hyper-: Above, excessive, beyond

o hyp-, hypo-: Below, beneath, deficient
e im-, in-: Intro, in, within

« infra-: Below, beneath
¢ inter-: Between

o intra-: Within, inside
e intro-: Into, within

https://med.libretexts.org/@go/page/93845
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e iso-: Same, equal

e macro-: Large

e mal-: Bad

¢ mes-, meso-: Middle

e meta-: Beyond, changing

e micro-, micr-: Tiny, small

e mono-, uni-: One

o mult-, multi-: Many, multiple
e neo-: New, recent

¢ nulli-: None

e oligo-: Small amount

o ortho-: Straight, normal

o pan-: All

e para-: Beyond, beside, after
o per-: Through

e peri-: Around

¢ poly-: Many, excessive

e post-: After, following, behind
e pre-, pro-: In front of, before, preceding
o presby-: Old age

o pseudo-: False

e quadri-: Four

¢ re-: Backward, again

e retro-: Behind, backward

o semi-: Half, partial

o sub-: Under, beneath

e super-, supra-: Above, excessive, superior
e sym-, syn-: With, together

o tachy-: Rapid, fast

e trans-: Through, across

e tri-: Three

o ultra-: Excessive, beyond

e uni-: One

See the following box for examples of commonly used prefixes in body-related medical terms. Additional prefixes will be
discussed in each chapter related to specific body systems.

Examples of Common Prefixes in Medical Terms

o Bilateral: Both sides

e Dysuria: Painful urination

o Hypertension: Excessive/high blood pressure
o Oliguria: Small amount of urine production

o Pericardial: Around the heart

o Tachycardia: Rapid heart rate

This page titled 1.3: Common Prefixes is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for
Nursing (OpenRN) .
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1.4: Common Word Roots and Combining Vowels

A word root is the primary building block of a medical term and refers to the body part or body system to which the term is
referring. Some words contain more than one word root. The order is generally dictated by common practice. As you practice
throughout this course, you will learn more about how to determine the order of word roots. Word roots will be further discussed in
more detail in each chapter as they relate to specific body systems.

A combining vowel is a word part, most often the letter “o,” that helps pronunciation.

Common Word Roots and Their Combining Vowel

Here is a list of commonly used word roots and their combining vowel. It is helpful to memorize these components as you build
your knowledge of medical terminology.

e abdomin/o: Abdomen

o andr/o: Male

e angi/o: Vessel

e arteri/o: Artery

o arthr/o: Joint

o audi/o: Hearing

¢ bronch/i, bronch/o: Bronchus/lung
e carcin/o: Cancer

e cardi/o: Heart

o cholecyst/o: Gallbladder

o chrondy/i, chrondr/o: Cartilage
e col/o: Colon

o cysti, cyst/o: Bladder or cyst
e cyt/o: Cell

o duoden/o: Duodenum

¢ encephal/o: Brain

o erythr/o: Red

o esophag/: Esophagus

e gastr/o: Stomach

o glyc/o: Sugar

o gynec/o: Female reproductive system
¢ hemat/o, hem/o: Blood

o hist/o: Tissue

o hyster/o: Uterus

e laryng/o: Larynx

o leuk/o: White

e men/o: Menstruation

e my/o: Muscle

o nephr/o: Kidney

e neur/o: Nerve

e opt/o: Vision

o orch/o: Testis, testicle

e pneum/o: Lungs

¢ thorac/o: Chest

See the following box for examples of common word roots in medical terms.
Examples of Common Word Roots in Medical Terms
Cardiomegaly: Enlargement of the heart

Encephalitis: Inflammation of the brain
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Gynecologist: Specialist who treats disorders and diseases of female reproductive organs

Pneumonia: Disease state of the lung

More on Combining Vowels

A combining vowel is placed to connect two word roots or to connect a word root and a suffix. However, a combining vowel
should not be used to connect a prefix and a word root. Note that not all medical terms will have combining vowels. See guidelines
on using combining vowels in Table 1.4a.

Table 1.4a. Guidelines on Combining Vowels

Guideline Example
When connecting a word root and a suffix, a combining vowel is r/o/path
rthr

used if the suffix DOES NOT begin with a vowel. arturo/patly

When connecting a word root and a suffix, a combining vowel is hepat/i

usually NOT USED if the suffix begins with a vowel. epavic

When connecting two word roots, a combining vowel is used even .

. . . oste/o/arthr/itis

if vowels are present at the junction.

A combining vowel is NOT USED when connecting a prefix and a .
sub/hepat/ic

word root.

This page titled 1.4: Common Word Roots and Combining Vowels is shared under a CC BY 4.0 license and was authored, remixed, and/or

curated by Open Resources for Nursing (OpenRN) .
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1.5: Common Suffixes

The suffix is at the end of the word and adds meaning. When building a definition of a medical term from its components, start
with the meaning of the suffix. For example, hepat/itis is defined as “inflammation of the liver.”

Suffixes often indicate:

o Procedures: For example, -scopy means “visual examination”
o Conditions: For example, -itis means “inflammation”
o Diseases: For example, -oma means “tumor”

Common Suffixes

Here is a list of commonly used suffixes in medical terms. It is helpful to memorize these common suffixes as you build your
knowledge of medical terminology.

e -ac: Pertaining to

e -ad: Toward

o -al: Pertaining to

o -algia, -dynia: Pain

e -ar: Pertaining to

e -ary: Pertaining to

o -cele: Protrusion

o -centesis: Surgical withdrawal of fluid
¢ -cide, -cidal: Kill, destroy

e -coccus: Berry shaped

e -cyte: Cell

o -eal: Pertaining to

e -ectomy: Surgical removal

e -emia: Pertaining to blood

o -esis: Condition

e -gen: Substance that produces/causes
e -genic: Produced by

e -gram: Record of

o -graph: Instrument used to record

o -graphy: A process of recording

o -ia: Condition of, diseased state, abnormal state
e -ic, -ior: Pertaining to

o -ism: State of, condition, theory

o -itis: Inflammation

e -logist: Specialist who studies and treats disorders
o -logy: Study of

o -lysis: Destruction, breakdown

o -megaly: Enlargement

o -meter: Instrument used to measure
e -metry: Process of measuring

¢ -0id: Resembling

e -oma: Tumor

e -opia: Vision condition

e -opsy: To view

e -osis: Abnormal condition

e -ous: Pertaining to

o -pathy: Disease, abnormality

e -penia: Lack of, deficiency

e -pexy: Surgical fixation, suspension
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o -phagia: Eating

o -phobia: Intense fear of

o -plasia: Formation, development

o -plasm: Growth, substance, formation

o -plasty: Surgical reconstruction

o -plegia: Paralysis

e -pnea: Breathing

e -poiesis, -poietic: Production, manufacture of
e -ptosis: Drooping

o -rrhage: Excessive flow

o -rrhagia: Excessive flow

o -rrhaphy: Suturing in place, fixation

o -rrhea: Flow, discharge

o -rrhexis: Rupture or breaking away

o -sclerosis: Hardening

¢ -scope: Instrument used to visually examine
e -scopic: Visual examination

e -scopy: Process of visual examination

e -spasm: Sudden, involuntary

o -stasis: To stop

o -stomy: Artificial surgical opening

o -tome: Instrument used to cut

e -tomy: Process of incision, cutting into

e -tripsy: Crushing

e -trophic, -trophy: Growth, development

Note there are several suffixes that mean “pertaining to,” such as -ac, -al, -ar, -ary, -eal, -ic, -ior, and -ous.
Examples of Common Suffixes in Medical Terms

o Arachnophobia: Fear of spiders

o Amniocentesis: Procedure to withdraw fluid from the amniotic sac

e Anemia: Low levels of hemoglobin in the blood

o Cardiomegaly: Enlargement of the heart

o Colonoscopy: Procedure that visually examines the colon

e Dyspnea: Difficulty breathing

o Hemiplegia: Paralysis of one side of the body

o Mammography: Radiological process of examining the breast tissue
o Myalgia: Muscle pain

Additional suffixes will be discussed in each chapter related to specific body systems.

This page titled 1.5: Common Suffixes is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for
Nursing (OpenRN) .
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1.6: Foundational Concepts - Identifying Word Parts Learning Activities

Interactive Learning Activity: Study terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge with this matching activity.

Interactive Learning Activity: Test your knowledge with this quiz.

Interactive Learning Activity: Practice identifying word parts with these interactive activities.

You can also print this as a Chapter 1 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 1.6: Foundational Concepts - Identifying Word Parts Learning Activities is shared under a CC BY 4.0 license and was authored,

remixed, and/or curated by Open Resources for Nursing (OpenRIN) .
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1.7: Glossary

Combining form (CF): When a word root (WR) is combined with a combining vowel, the word part is referred to as a combining
form. (Chapter 1.2)

Combining vowel (CV): A word component, typically the letter “o0,” that helps with pronunciation. A combining vowel can
connect a word root and a suffix or two word roots. (Chapter 1.2)

Prefix (P): A word component that appears at the beginning of the medical term and adds meaning to the word root. Prefixes often
indicate number, position, direction, time, or negation. (Chapter 1.2)

Suffix (S): A word component at the end of the medical term that usually indicates a procedure, condition, or disease. (Chapter 1.2)

Word root (WR): A word component that is the core of many medical terms and refers to the body part or body system to which
the term is referring. (Chapter 1.2)

This page titled 1.7: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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2.1: Medical Language Introduction

Learning Objectives

e Use the anatomic reference system to identify the anatomic position of the body
o Use the anatomic reference system to identify the body planes

o Use the anatomic reference system to identify the body cavities

o Use the anatomic reference system to identify the directional terms

e Use the anatomic reference system to identify the divisions of the body

e Describe the structural organization of the body

In Chapter 1, the components of medical terms were introduced. As you continue to learn medical language, it is important to
contextualize the meaning of these terms based on human anatomy. This chapter will review anatomical terminology related to
organ systems, body cavities, body regions, and tissue membranes. It will also discuss the standardized anatomical position,
directional terms, and planes of the body.

This page titled 2.1: Medical Language Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open

Resources for Nursing (OpenRN) .
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2.2: Levels of Organization

Anatomy focuses on structure, and physiology focuses on function. Much of the study of physiology centers on the body’s
tendency to maintain homeostasis. Homeostasis (ho-mé-6-STA-sis) refers to the body’s biological processes that result in stable
equilibrium.

Levels of Organization

The body has fundamental levels of organization that increase in complexity from chemical (atoms and molecules) to cells, tissues,
. . (11 . . . .
organs, organ systems, to the organismal level. See Figure 2.1 " for an illustration of these levels of organization.
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Figure 2.1 Levels of Structural Organization of the
Human Body

The smallest unit of matter is an atom. Atoms are made up of subatomic particles, including protons, electrons, and neutrons. Two
or more atoms combine to form a molecule, such as the water molecules, proteins, and sugars found in living things. Molecules are
the chemical building blocks of all body structures.

A cell is the smallest independently functioning unit of a living organism. Even bacteria, which are extremely small, independently
living organisms, have a cellular structure. Each bacterium is a single cell. All living structures of the human body contain cells,
and almost all functions of the human body are performed in cells or are initiated by cells.

A tissue is a group of similar cells that work together to perform a specific function. An organ is an anatomically distinct structure
of the body composed of two or more tissue types. Each organ performs one or more specific physiological functions. A system is a
group of organs that work together to perform major functions or meet the physiological needs of the body.

The organism level is the highest level of organization. An organism is a living being that has a cellular structure and that can
independently perform all physiologic functions necessary for life. In multicellular organisms, including humans, all cells, tissues,
organs, and organ systems work together to maintain the life and health of the organism.

Organ Systems

There are eleven distinct organ systems in the human body. See Figure 2.2" illustrations of organ systems, including the

integumentary, skeletal, muscular, nervous, endocrine, cardiovascular, lymphatic, respiratory, digestive, urinary, and male and
female reproductive systems.
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Figure 2.2 Organ Systems of the Human Body

The remaining chapters of this book will discuss medical terms by organ system.

View a supplementary YouTube video ' for an introduction to anatomy and physiology:
Introduction to Anatomy & Physiology: Crash Course Anatomy & Physiology #1

1. “101_Levels_of Org_in_Body.jpg” by OpenStax is licensed under CC BY 4.0. Access for free at
https://openstax.org/books/anatomy-and-physiology-2e/pages/1-introduction «

2. “Organ_Systems_II.jpg” by OpenStax is licensed under CC BY 4.0. Access for free at https://openstax.org/books/anatomy-and-
physiology-2e/pages/1-introduction «

3. CrashCourse. (2015, January 6). Introduction to anatomy & physiology: Crash course A&P #1 [Video]. YouTube.

https://youtu.be/uBGI2BujkPQ «

This page titled 2.2: Levels of Organization is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources
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2.3: Body Cavities

Body Cavities

The body maintains its internal organization by membranes and other structures that separate compartments. The dorsal (posterior)
cavity and the ventral (anterior) cavity are the largest compartments of the body, as shown in Figure 2.3." The dorsal (posterior)
cavity includes the cranial and spinal (vertebral) cavities. The ventral (anterior) cavity includes the thoracic and abdominopelvic

cavities.
— Cranial Cranial
cavity cavity
Vertebral
cavity
Thoracic cavity: i
Dorsal — Superior
body mediastinum
cavity Pleural cavity
Pericardial
cavity within
the mediastinum
Diaphragm
- Ver?ebral — Ventral body
cavity

cavity
(both thoracic and
abdominopelvic

Abdominal cavity ities)
cavities

Pelvic cavity

Lateral view Anterior view
Figure 2.3 Dorsal and Ventral Body Cavities

In the dorsal cavity, the cranial cavity houses the brain. The brain is protected by the bones of the skulls and the cerebrospinal
fluid. The spinal cavity (vertebral cavity) encloses the spinal cord. It is protected by the vertebral column and cerebrospinal fluid.
In the ventral cavity, the thoracic cavity is superior in position to the abdominopelvic cavity, and it is enclosed by the rib cage. The
thoracic cavity contains the lungs and the heart. The diaphragm forms the floor of the thoracic cavity and separates it from the
abdominopelvic cavity. The abdominopelvic cavity is the largest cavity in the body. The abdominopelvic cavity houses the
digestive organs, the pelvic cavity, and the reproductive organs. The ventral cavity also allows for significant changes in the size
and shape of the organs as they perform their functions. For example, the lungs, heart, stomach, and intestines can expand and
contract without distorting other tissues or disrupting the activity of nearby organs.

) . (2] .
View a supplementary YouTube video on body cavities and membranes:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=107#oembed-1

1. “Dorsal_Ventral_Body_Cavities.jpg” by OpenStax is licensed under CC BY 4.0. Access for free at
https://openstax.org/books/anatomy-and-physiology-2e/pages/1-introduction «

2. RegisteredNurseRN. (2019, June 12). Body cavities and membranes (Dorsal, Ventral) - Anatomy and physiology [Video]. All
rights reserved. Reused with permission. https://www.youtube.com/watch?v=4GLM]jSj4k9U «

This page titled 2.3: Body Cavities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for
Nursing (OpenRN) .
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2.4: Body Regions
Body Regions

Body regions are used to specifically identify a body area, such as the abdominopelvic region and the spinal region.

Abdominopelvic Region

The abdominopelvic region can be divided into nine anatomic regions to assess and precisely communicate abdominal and pelvic

locations. These regions include three across the top, three across the middle, and three across the bottom. See Figure 2.4" for an
illustration of the abdominal region.
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Figure 2.4 (a) Abdominopelvic Regions; (b) Abdominal Quadrants

The center portion of the nine squares is the umbilical region. Directly above the umbilical region is the epigastric region. Directly
below the umbilical region is the hypogastric region. On either side of the epigastric region are the right and left hypochondriac

regions. On either side of the hypogastric region are the right and left iliac regions. For example, a nurse may document that an
individual has “pain in the epigastric region after eating spicy meals.”

As illustrated in Figure 2.4, the abdominopelvic area can also be divided into four abdominal quadrants:

Right upper quadrant (RUQ): Contains the gallbladder, the right lobe of the liver, and parts of the small and large intestines.

Left upper quadrant (LUQ): Contains the stomach, pancreas, spleen, left lobe of the liver, and parts of the small and large
intestines.

Right lower quadrant (RLQ): Contains the appendix, right ureter, right ovary and Fallopian tube, and parts of the small and
large intestines.

Left lower quadrant (LLQ): Contains the left ureter, left ovary and Fallopian tube, and parts of the small and large intestines.

For example, a nurse may document that a patient with severe constipation “has a firm mass in the left lower quadrant.” Keep in
mind that “right” and “left” refer to the patient’s right and left side, not the examiner’s view of the individual.

View the following YouTube video on abdominopelvic quadrants and organs contained in each quadrant:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=109#0embed-1

Vertebral Cavity Regions

The vertebral (i.e., spinal) cavity is divided into five regions. From the top, near the head, to the bottom, near the tailbone, these
. [31
regions are as follows :
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o Cervical region: The neck region with seven cervical vertebrae from C1 to C7.

o Thoracic region: The chest region, including the thoracic vertebrae from T1 to T12. Each vertebra in this region is joined to a
rib.

o Lumbar region: The region between the ribs and the hip bones, including lumbar vertebrae L1 to L5.

e Sacral region: Five sacral vertebrae, S1 to S5, that are fused to form the sacrum.

¢ Coccygeal region: The coccyx (i.e., tailbone) that is composed of several fused bones.

For example, a physician may document that a patient has “chronic pain in the L4 region.”

Vertebrae are further discussed in the “Anatomy of the Skeletal System” section.

1. “Abdominal_Quadrant_Regions.jpg” by OpenStax is licensed under CC BY 3.0. Access for free at
https://openstax.org/books/anatomy-and-physiology-2e/pages/1-introduction <

2. RegisteredNurseRN. (2019, May 23). Four abdominal quadrants and nice abdominal regions - Anatomy and physiology
[Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=ELRzBa-eAA ¢

3. This work is a derivative of StatPearls by Peabody, Black, & Das and is licensed under CC BY 4.0 «

This page titled 2.4: Body Regions is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for
Nursing (OpenRN) .

https://med.libretexts.org/@go/page/93854



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93854?pdf
https://commons.wikimedia.org/wiki/File:Abdominal_Quadrant_Regions.jpg
https://openstax.org/books/anatomy-and-physiology-2e/pages/1-introduction
https://www.youtube.com/watch?v=ELRzBa-eAAk
https://pubmed.ncbi.nlm.nih.gov/32491519/#:~:text=The%20vertebral%20canal%2C%20otherwise%20known,off%20the%20spinal%20cord%20bilaterally.
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/02%3A_Medical_Language_Related_to_the_Whole_Body/2.04%3A_Body_Regions
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/02%3A_Medical_Language_Related_to_the_Whole_Body/2.04%3A_Body_Regions?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts"

2.5: Tissue Membranes

Tissue Membranes

A tissue membrane is a thin layer of cells that covers the outside of the body, an organ, internal passageways that lead to the
. .. .. . . (1] . . . .

exterior of the body, or the lining of joint cavities. See Figure 2.5 for an illustration of tissue membranes. Consider these

examples of tissue membranes:

¢ Synovial membranes line movable joints and produce fluid within the joint.

o Epithelial membranes can be found in the skin, which covers and protects the surface of the body.

¢ Mucous membranes are epithelial membranes that line and protect the digestive, respiratory, urinary, and reproductive tracts
and are coated with mucous for protection.

¢ Serous membranes line body cavities such as the peritoneal, pleural, and pericardial cavities.

Mucous membranas line the
digestive, respiratory, urinary,
and reproductive tracts. They
are coated with the secretions
of mueous glands.

Serous mambranes ling body
cavities closad to the extenor
of the body: the peritonaal,
pleural, and pericardial
cavities.

Cutaneous membrana, of the
skin, covers the body surface.

Synavial membranas lina Joint
cavities and produce the tiuid
within the joint.

Figure 2.5 Tissue Membranes

Connective Tissue Membranes

Connective tissue membranes are formed solely from connective tissue and cover organs and line movable joints.

A synovial membrane is a type of connective tissue membrane that lines the cavities of joints that hold synovial fluid. Synovial
fluid lubricates joints for movement. For example, synovial membranes surround the joints of the shoulder, elbow, and knee.

Epithelial Membranes

Epithelial membranes are composed of a thin layer of protective cells and are attached to a layer of connective tissue. Skin, mucous
membranes, and serous membranes are types of epithelial membranes.

Skin is an epithelial membrane, also referred to as cutaneous membrane, that rests on top of connective tissue. The outer surface of
the epithelial membrane is exposed to the external environment and is covered with dead, tough cells to protect the body from
invading organisms and from desiccation (i.e., drying out).

Mucous membranes are another type of epithelial membrane that line body cavities and their passageways that open to the external
environment. Mucus covers the epithelial membrane and provides protection. The digestive, respiratory, excretory, and
reproductive tracts contain mucous membranes.

@ 0 2.5.1 https://med.libretexts.org/@go/page/93855


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93855?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/02%3A_Medical_Language_Related_to_the_Whole_Body/2.05%3A_Tissue_Membranes

LibreTexts"

Serous membranes are a third type of epithelial membrane that are contained in body cavities and are composed of layers. A
parietal layer lines the walls of a body cavity, and a visceral layer covers the organ within the body cavity. (Note that viscer is the
word root for “organ.”) Between the parietal and visceral layers is a thin, fluid-filled serous space. Serous membranes provide
protection to the organs they enclose by reducing friction that can lead to inflammation of the organs. There are three body cavities
with serous membranes:

o Pleura: Serous membranes surround the lungs in the pleural cavity and reduce friction between the lungs and the body wall.

e Pericardium: Serous membranes surround the heart in the pericardial cavity and reduce friction between the heart and the wall
of the pericardium. (Note the word components of pericardial are peri-: surrounding; cardia-: heart; and -al: pertaining to.)

e Peritoneum: Serous membranes surround several organs in the abdominopelvic cavity and reduce friction between the
abdominal and pelvic organs and the body wall.

Consider the pericardium serous membranes around the heart as an example of a serous membrane. A visceral layer covers the
heart, and a parietal layer lines the pericardial cavity. Between these two layers is a fluid-filled serous space that reduces friction for
the beating heart. An analogy of this serous membrane is a fist surrounded by a thin, air-filled balloon to provide protection. See
Figure 2.6 for an illustration of the visceral and parietal membranes of the pericardium compared to the analogy of a fist
surrounded by a balloon.

Visceral
pericardium

Paricardial
cavity

Parietal
pericardium

\/—

Air space

Balloon

Figure 2.6 Serous Membranes of the Pericardium Compared to an Analogy of a Fist Surrounded by Two Membranes of an Air-
Filled Balloon
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2.6: Anatomical View of the Body, Positions, Locations, and Directional Terms

Anatomical View of the Body

Health care professionals use precise medical terminology when communicating detailed information about the body and its parts
to reduce medical errors that can result from ambiguity. To further increase precision, a standardized anatomical view of the body
is used. Just like paper maps are oriented with north at the top of the page, the standardized anatomical view of the body is its
position standing upright with the feet at shoulder width and parallel and toes facing forward. The upper limbs are held out to each
side of the body, and the palms of the hands face forward. The anterior view is the front of the body, and the posterior view is the
back of th(? Ibody. See an illustration of the standard anatomical position of a human body in both anterior and posterior views in
Figure 2.7. 1
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(a) Anterior view (b) Posterior view

Figure 2.7 Standardized Anatomical View of the Human Body in (a) Anterior View and (b) Posterior View

Using this standardized anatomical view of the body reduces the potential for inaccuracy or error. It does not matter how a person
who is being described is currently positioned when being examined; the terms for anatomical position are used as if the body is in
this standard anatomical position. For example, if a patient is being examined while seated with their hand facing palm down on a
table and has a scar present on the palmar side of their wrist, the scar is described as being present on the “anterior wrist region.”

Anatomical Positions and Locations

In addition to using a standardized anatomical view of the body, several medical terms are used to describe the positioning or
location of the body or body parts, especially during specific procedures. For example, an individual lying down on their back is
referred to as supine. If they are lying on the abdomen, their position is referred to as prone. If they are lying on their side, their
position is referred to as lateral or side-lying.

If a condition occurs on one side of the body, it is referred to as unilateral, whereas if it occurs on both sides of the body, it is
referred to as bilateral. For example, if an individual is having weakness in both legs, this condition may be documented as
“bilateral leg weakness.”
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Specific terms also refer to the location on an individual’s hand or foot. For example, dorsum refers to the top of one’s hand or
foot. Palmar refers to the palm side of one’s hand, and plantar refers to the sole side of one’s foot.

View additional information and images about positioning in the “Repositioning Patients” subsection of the “Basic Concepts”
section in the “Mobility” chapter in Open RN Nursing Fundamentals.

Directional Terms

Directional terms describe the locations of body structures related to each other. For example, a physician might document a tumor
as “superficial to” a deeper body structure. See Figure 2.8 for an illustration of directional terms.

¢ Anterior(or ventral): The front or direction toward the front of the body. For example, the kneecap is on the anterior side of
the leg.

o Contralateral: Positioned on the opposite side. For example, the left arm and right arm are contralateral to each other.

o Deep: A position farther from the surface of the body. For example, the brain is deep in the skull.

o Distal: A position in a limb that is farther from the point of attachment or the trunk of the body. For example, the hand is at the
distal end of the forearm.

o Inferior (or caudal): A position below or lower than another part of the body; near the coccyx or lowest part of the spinal
column. For example, the pelvis is inferior to the abdomen.

o Ipsilateral: Positioned on the same side. For example, the left arm and left leg are ipsilateral to each other.

o Lateral: The side or direction toward the side of the body. For example, the thumb is lateral to the digits.

o Medial: The middle or direction toward the middle of the body. For example, the hallux (commonly called the “big toe”) is the
medial toe.

o Posterior (or dorsal): The back or direction toward the back of the body. For example, the shoulder blades are on the posterior
side of the chest.

e Proximal: A position in a limb that is nearer to the point of attachment or the trunk of the body. For example, the proximal end
of the femur joins the pelvis.

o Superficial: A position closer to the surface of the body. For example, the skin is superficial to the bones.

o Superior (or cranial or cephalic): A position above or higher than another part of the body. For example, the head is superior
to the neck.

Superior

Cranial

i \ Proximal
|| ! 1Y

Posterior -—-I—-'—I'l———l——-——-lql-- Anterior or

or dorsal J'i II . wventral

{ {
D!slal-h.,‘.‘q

L Inferior

Figure 2.8 Directional Terms Applied to the Human Body
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2.7: Body Planes

Body Planes

Medical imaging, such as CT scans, obtain images of an individual’s body or an organ in sections. A section is a two-dimensional
surface of a three-dimensional structure that has been virtually cut. In order for scans to be correctly interpreted, the viewer must
understand the plane along which the section was made. A plane is an imaginary two-dimensional surface that passes through the
body. Four planes commonly referred to the medical field are frontal (coronal), sagittal (lateral), transverse (axial), and oblique:

o Frontal (coronal) plane: A vertical plane running from side to side that divides the body or any of its parts into anterior and
posterior portions.

o Sagittal (lateral) plane: A vertical plane running from front to back that divides the body or any of its parts into right and left
sides. If this vertical plane runs directly down the middle of the body, it is called the midsagittal or median plane. If the plane
divides the body into unequal right and left sides, it is called a parasagittal plane or longitudinal section.

o Transverse (axial) plane: A horizontal plane that divides the body or any of its parts into upper and lower parts. Transverse
planes produce images often referred to as “cross-sections.”

¢ Oblique plane: Divides the body at an angle between the horizontal and vertical planes.

See Figure 2.9 for an illustration of body planes.

Sagittal

plane Frontal
(coronal)
plane

Transverse

Figure 2.9 Body Planes
View a supplementary YouTube video ' on body planes:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=105#0oembed- 1

1. “Planes_of_Body.jpg” by OpenStax is licensed under CC BY 4.0. Access for free at https://openstax.org/books/anatomy-and-
physiology-2e/pages/1-introduction «

2. RegisteredNurseRN. (2019, May 17). Body planes and sections: Frontal, sagittal, oblique, transverse | Anatomy and
Physiology. [Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=0EjkIfLrEW8
P
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2.8: Medical Language Related to the Whole Body Learning Activities

Interactive Learning Activity: Practice labelling body cavities with this drag and drop activity.

Interactive Learning Activity: Practice labelling quadrants with this drag and drop activity.

Interactive Learning Activity: Practice labelling planes by dragging the name of the plane to its corresponding position.
Interactive Learning Activity: Study terms discussed in this chapter using these flashcards.

Interactive Learning Activity: Quiz yourself on terms related to the human body.

Interactive Learning Activity: Quiz yourself on terms related to the human body.

Interactive Learning Activity: Drag and drop terms describing body planes.

Interactive Learning Activity: Match opposite directional terms.

You can also print this as a Chapter 2 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 2.8: Medical Language Related to the Whole Body Learning Activities is shared under a CC BY 4.0 license and was authored,
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2.9: Glossary

Abdominopelvic cavity: Part of the ventral (anterior) cavity; the abdominopelvic cavity is the largest cavity in the body and
houses the digestive organs, the pelvic cavity, and the reproductive organs. (Chapter 2.3)

Anatomical view of the body: A standardized view of the human body used for precise documentation and communication, in the
position of standing upright with the feet at shoulder width and parallel and toes facing forward. The upper limbs are held out to
each side of the body, and the palms of the hands face forward. (Chapter 2.6)

Anatomy: The structure of body systems. (Chapter 2.2)

Anterior: The front or direction toward the front of the body. For example, the kneecap is on the anterior side of the leg. (Chapter
2.6)

Bilateral: On both sides of the body. (Chapter 2.6)

Contralateral: Positioned on the opposite side. For example, the left arm and right arm are contralateral to each other. (Chapter
2.6)

Cranial cavity: Part of the dorsal (posterior) cavity that houses the brain. (Chapter 2.3)
Deep: A position or direction farther from the surface of the body. For example, the brain is deep in the skull. (Chapter 2.6)

Distal: A position in a limb that is farther from the point of attachment or the trunk of the body. For example, the hand is at the
distal end of the forearm. (Chapter 2.6)

Dorsal (posterior) cavity: The body cavity that includes the cranial and spinal (vertebral) cavities. (Chapter 2.3)
Dorsum: The top of one’s hand or foot. (Chapter 2.6)

Frontal (coronal) plane: A vertical plane running from side to side that divides the body or any of its parts into anterior and
posterior portions. (Chapter 2.7)

Homeostasis (ho-mé-8-STA-sis): The body’s biological processes that result in stable equilibrium. (Chapter 2.2)

Inferior or caudal: A position below or lower than another part of the body; near the coccyx or lowest part of the spinal column.
For example, the pelvis is inferior to the abdomen. (Chapter 2.6)

Ipsilateral: Positioned on the same side. For example, the left arm and left leg are ipsilateral to each other. (Chapter 2.6)

Lateral: The position of lying on one’s side or the direction toward the side of the body. For example, the thumb is lateral to the
digits. (Chapter 2.6)

Medial: The middle or the direction toward the middle of the body. For example, the hallux is the medial toe. (Chapter 2.6)

Mucous membranes: A type of epithelial membrane that lines body cavities and their passageways that open to the external
environment. Mucus, produced by epithelial exocrine glands, covers the epithelial membrane and provides protection. The
digestive, respiratory, excretory, and reproductive tracts contain mucous membranes. (Chapter 2.5)

Oblique plane: Divides the body at an angle between the horizontal and vertical planes. (Chapter 2.7)

Organ systems: A group of organs that work together to perform major functions or meet the physiological needs of the body.
There are eleven distinct organ systems in the human body, including the integumentary, skeletal, muscular, nervous, endocrine,
cardiovascular, lymphatic, respiratory, digestive, urinary, and male and female reproductive systems. (Chapter 2.2)

Palmar: The palm side of one’s hand. (Chapter 2.6)
Physiology: The function of body structures. (Chapter 2.2)
Plantar: The sole side of one’s foot. (Chapter 2.6)

Posterior: The back or direction toward the back of the body. For example, the shoulder blades are on the posterior side of the
chest. (Chapter 2.6)

Prone: The position of lying on one’s abdomen. (Chapter 2.6)

Proximal: A position in a limb that is nearer to the point of attachment or the trunk of the body. For example, the proximal end of
the femur joins the pelvis. (Chapter 2.6)
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Sagittal (lateral) plane: A vertical plane running from front to back that divides the body or any of its parts into right and left
sides. If this vertical plane runs directly down the middle of the body, it is called the midsagittal or median plane. If the plane
divides the body into unequal right and left sides, it is called a parasagittal plane or longitudinal section. (Chapter 2.7)

Serous membranes: A type of epithelial membrane that is contained in body cavities and is composed of layers. A parietal layer
lines the walls of a body cavity, and a visceral layer covers the organ within the body cavity. Between the parietal and visceral
layers is a thin, fluid-filled serous space. Serous membranes provide protection to the organs they enclose by reducing friction that
can lead to inflammation of the organs. There are three body cavities with serous membranes, including the pleura (lungs),
pericardium (heart), and peritoneum (several organs in the abdominopelvic cavity). (Chapter 2.5)

Spinal cavity: Part of the dorsal (posterior) cavity; the spinal cavity (vertebral cavity) encloses the spinal cord and is protected by
the vertebral column and cerebrospinal fluid. (Chapter 2.3)

Superficial: A position or direction closer to the surface of the body. For example, the skin is superficial to the bones. (Chapter
2.6)

Superior or cranial: A position above or higher than another part of the body. For example, the head is superior to the neck.
(Chapter 2.6)

Supine: The position of lying down on one’s back. (Chapter 2.6)

Synovial membranes: A type of connective tissue membrane that lines the cavities of joints that hold synovial fluid. Synovial
fluid lubricates joints for movement. For example, synovial membranes surround the joints of the shoulder, elbow, and knee.
(Chapter 2.5)

Thoracic cavity: Part of the ventral (anterior) cavity that is superior in position to the abdominopelvic cavity and enclosed by the
rib cage. The thoracic cavity contains the lungs and the heart. (Chapter 2.3)

Transverse (axial) plane: A horizontal plane that divides the body or any of its parts into upper and lower parts. Transverse planes
produce images often referred to as “cross sections.” (Chapter 2.7)

Unilateral: One side of the body. (Chapter 2.6)

Ventral (anterior) cavity: The body cavity that includes the thoracic and abdominopelvic cavities. (Chapter 2.3)

This page titled 2.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
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3.1: Integumentary System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
integumentary system

o Identify meanings of key word components of the integumentary system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the integumentary system

o Use terms related to the integumentary system

o Use terms related to the diseases and disorders of the integumentary system

Introduction to the Integumentary System

The integumentary system refers to the skin and accessory structures like hair, skin, and nails. This chapter will review common
word components related to the integumentary system to assist students in learning how to analyze, build, and define terms. Other
integumentary terms, whose definitions cannot be easily built from word components, will be described in context based on the
anatomy and physiology of the integumentary system and common diseases and disorders. Medical specialists and procedures
related to the integumentary system will also be discussed.

View the following YouTube video  for an introduction to the science of skin: The Science of Skin — Emma Bryce

1. TED-Ed. (2018, March 12). The science of the skin - Emma Bryce [Video]. YouTube. All rights reserved.
https://youtu.be/OxPICkTKhzY ?si=oBrUcsTDLu2I3ivF «
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3.2: Word Components Related to the Integumentary System

This section will describe common word components related to the integumentary system. These word components will help you
build definitions for many medical terms related to the integumentary system. Other common prefixes are described in Chapter 1.3,
and common suffixes are described in Chapter 1.5.

Common Prefixes Related to the Integumentary System
e a-, an-: Absence of, without, not

o bi-: Two or both

¢ dia-: Through, complete

o dys-: Difficult, painful, abnormal, labored
e epi-: Upon, on, over

e hyper-: Above, excessive

o hypo-: Deficient, below, under, incomplete
o intra-: Within, in

« meta-: Change, beyond, after

e neo-: New

e para-: Beside, around, beyond, abnormal

e per-: Through

e pro-: Before

o sub-: Under, below

o trans-: Through, across, beyond

o uni-: One

Common Word Roots With a Vowel (Called Combining Forms) Related to the

Integumentary System
¢ aden/o: Gland

¢ adip/o: Fat

¢ albin/o: White

e aut/o: Self

o bi/o: Life

¢ coni/o: Dust

e cry/o: Cold

e crypt/o: Hidden

¢ cutane/o: Skin

e cyan/o: Blue

e derm/o: Skin

¢ dermat/o: Skin

o erythr/o: Red

o erythemat/o: Redness
o fibr/o: Fibrous tissues

¢ heter/o: Other, different
¢ hidr/o: Sweat

o kerat/o: Hard, horny tissue, keratin
o lei/o: Smooth

¢ leuk/o: White

¢ lip/o, lipid/o: Fat

« melan/o: Black

e myc/o: Fungus

¢ necr/o: Death

¢ onych/o: Nail

o pachy/o: Thick

https://med.libretexts.org/@go/page/93862
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pil/o: Hair

py/o: Pus

rhytid/o: Wrinkles
scler/o: Hardening
seb/o: Sebum
staphyl/o: Grapelike clusters
steat/o: Fat, sebum
strept/o: Twisted chains
trich/o: Hair

ungu/o: Nail

xanth/o: Yellow

xer/o: Dryness, dry

Common Suffixes Related to the Integumentary System

-a: No meaning, noun ending

-ad: Toward

-al: Pertaining to

-coccus: Berry-shaped

-cyte: Cell

-ectomy: Excision

-gen: Substance that produces/causes, agent that produces/causes
-genic: Producing, originating, causing

-ia: Condition of, diseased state, abnormal state
-ic: Pertaining to

-ior: Pertaining to

-itis: Inflammation

-logist: Specialist who studies and treats

-logy: Study of

-malacia: Softening

-megaly: Enlarged, enlargement

-oid: Resembling

-oma: Tumor, swelling

-opsy: View of, process of viewing, viewing
-osis: Abnormal condition, increased numbers pertaining to blood
-ous: Pertaining to

-pathy: Disease

-phagia: Eating, swallowing

-plasia: Development, growth, condition of formation
-plasm: Growth, substance, formation

-plasty: Surgical repair

-rrhea: Flow

-rrhage, -rrhagia: Excessive discharge

-sis: State of

-stasis: Stop, controlling, standing

-tome: Instrument used to cut

This page titled 3.2: Word Components Related to the Integumentary System is shared under a CC BY 4.0 license and was authored, remixed,
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3.3: Examples of Integumentary Terms Easily Defined By Their Word Components
Here are examples of integumentary medical terms that can be easily defined by breaking them into word components.
Dermatologist

1. Break down the medical term into word components: Dermat/o/logist

2. Label the word parts: Dermat = WR; o = CV; logist = S

3. Define the word components: Dermat = skin; logist = specialist who studies and treats disorders

4. Create a final definition of the medical term: A specialist who studies and treats disorders of the skin

Epidermal

1. Break down the medical term into word components: Epi/derm/al

2. Label the word parts: Epi = P; derm = WR; al = S

3. Define the word components: Epi = upon/on; derm = skin; al = pertaining to
4. Create a final definition of the medical term: Pertaining to upon/on the skin

Hypodermic

1. Break down the medical term into word components: Hypo/derm/ic

2. Label the word parts: Hypo = P; derm = WR; ic =S

3. Define the word components: Hypo = below; derm = skin; ic = pertaining to
4. Create a final definition of the medical term: Pertaining to below the skin

Onychomycosis

1. Break down the medical term into word components: Onych/o/myc/osis

2. Label the word parts: Oncyh = WR; o0 = CV; myc = WR; osis = S

3. Define the word components: Onych = nail; myc = fungus; osis = abnormal condition

4. Create a final definition of the medical term: Abnormal condition of a fungus in the nails

Interactive Learning Activity: Practice pronouncing and defining medical terms related to the integumentary system by breaking
them into word components.

You can also print this as a Chapter 3 Student Companion Worksheet and check your answers with this Answer Key.

This page titled 3.3: Examples of Integumentary Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was

authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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3.4: Anatomy and Physiology of the Integumentary System

This section will provide a general overview of the anatomy and physiology of the integumentary system.

Anatomy of the Integumentary System

The skin and its accessory structures make up the integumentary system, which provides the body with overall protection. The skin
is made of multiple layers of cells and tissues, which are held to underlying structures by connective tissue. The skin is composed
of three main layers: the epidermis, dermis, and hypodermis.m See Figure 3.1" for an illustration of the three main layers of the
skin and other anatomical structures.
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Figure 3.1 Layers of the Skin

The epidermis (ép-i-DUR-mis) IS the outermost layer of skin. It is composed of keratinized
epithelium. Keratin (kér-a-TIN) is an intracellular fibrous protein that gives hair, nails, and skin
their hardness and water-resistant properties. The keratinocytes in the epithelium are dead and
regularly slough away, being replaced by cells from the deeper layers. Melanocytes (MEL-an-
0-sits) are melanin-producing cells located in the bottom layer of epidermis. Melanin is a dark
pigment primarily responsible for skin color.”

The dermis (DER-mis) lies under the epidermis. It contains blood and lymph vessels, nerves, and other structures, such as hair
follicles and sweat glands.

The hypodermis (hi-po-DUR-mis), also referred to as subcutaneous (sub-kii-TA-né-us) tissue, is the layer underneath the dermis.
It consists of connective tissue that is vascularized (VAS-kii-la-11zd) (i.e., provided with blood vessels) and adipose (AD-i-pds)
tissue. Adipose tissue serves as fat storage and provides insulation and cushioning. Elastin (i-LAS-tin) is a protein in this
connective tissue that makes skin stretchy. The hypodermis connects the skin to the underlying bones and muscles, referred to as
the fascia (FASH-g-d). The underlying hypodermis has important roles in storing fats, forming a “cushion” over underlying
structures and providing insulation from cold ternperatures.I4I

Accessory Structures

Accessory structures of the skin include hair, nails, sweat glands, and sebaceous glands.

https://med.libretexts.org/@go/page/93864
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Hair

Hair is a keratinous filament growing out of the epidermis. It is primarily made of dead, keratinized cells. Strands of hair originate
in the dermis in a structure called the hair follicle. The hair shaft is the part of the hair not anchored to the follicle, and much of this
is exposed at the skin’s su_rface. The rest of the hair, which is anchored in the follicle, lies below the surface of the skin and is
referred to as the hair root.

Each hair root is connected to a smooth muscle called the arrector pili that contracts in response to nerve signals from the
sympathetic nervous system (sim-pi-THET-ik NER-viis SIS-tém). These signals make the external hair shaft “stand up,”
commonly referred to as “goose bumps.” The primary purpose for this response is to trap a layer of air to add insulation and
warmth. See Figure 3.2 for an illustration of hair.
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Hair matrix

Dermal
papilla

Hair serves a variety of functions, including protection, sensory input, thermoregulation, and communication. For example, hair in
the nose and ears and around the eyes (eyelashes) defends the body by trapping and excluding dust particles that may contain
allergens and microbes.

Hair grows and is eventually shed and replaced by new hair. Hair loss occurs if there is more hair shed than what is replaced and
can happen due to hormonal or dietary changes. Hair loss can also result from the aging process or the influence of hormones.
Alopecia (i1-0-PE-shé-d) is the medical term for hair loss in areas where hair normally grows. Conversely, hirsutism (HUR-si-tiz-
om) is the medical term for excessive hair growth in areas where hair is usually minimal or absent.

Similar to the skin, hair gets its color from the pigment melanin, and different hair color results from differences in the type of
. . ) . . .ol
melanin. As a person ages, the melanin production decreases, and hair tends to lose its color and becomes gray and/or white.

Dandruff (DAN-driif) refers to flakes of dead skin from the scalp.

Nails

The nail bed is a specialized structure of the epidermis that is found at the tips of the fingers and toes. The nail body is formed on

the nail bed and protects the tips of our fingers and toes as they are the farthest extremities and the parts of the body that experience
_ [10]

the maximum mechanical stress. The term cuticle (KYU-ti-kil) refers to the protective layer of skin at the base of a nail. = See

. [ . . .
Figure 3.3  for an illustration of nails.

The nail body is composed of densely packed dead keratinocytes. The nail body forms a back support for picking up small objects
with the fingers. The nail bed is rich in blood vessels, making it appear pink, except at the base, where a thick layer of epithelium
over the nail matrix forms a crescent-shaped region called the lunula.
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Figure 3.3 Nails

Onycholysis (on-I-KOL-I-sis) refers to the separation of a fingernail or toenail from its nail bed. Onychophagia (6n-i-KOF-d-je-d) refers to the

habit of biting one’s nails.

Sweat Glands

When the body becomes warm, sweat glands produce sweat to cool the body. There are two types of sweat glands called eccrine sweat glands and
apocrine sweat glands, each secreting slightly different products.

An eccrine sweat gland (EK-rin swét glind) is type of gland that produces sweat for thermoregulation, as previously described in this section.
These glands are found all over the skin’s surface but are especially abundant on the palms of the hand, the soles of the feet, and the forehead.
This type of sweat is composed mostly of water and some salt.™” See Figure 3.4™ for an illustration of an eccrine sweat gland.

Pores.

Skin surface

Figure 3.4 Eccrine Gland

Apocrine sweat glands (AP-6-krén swét gldnds) are found in hair follicles in densely hairy areas, such as the armpits and genital regions. In
addition to water and salt, apocrine sweat glands release organic compounds that make the sweat thicker and subject to bacterial decomposition,
resulting in odor. The release of apocrine sweat is controlled by hormones and the nervous system. Most commercial antiperspirants use an
aluminum-based compound as their primary active ingredient to stop sweat. When the antiperspirant enters the sweat gland duct, the aluminum-
based compounds physically block the duct and prevent sweat from coming out of the pore.[m

Anhidrosis (in-hi-DRO-sis) is the medical term used for the absence of sweat production. Hyperhidrosis (hi-pér-hi-DRO-sis) is the medical term

used for excessive sweating.

Sebaceous Glands

A sebaceous gland (se-BA-shiis gldnd) is a type of oil gland that lubricates and waterproofs the skin and hair. Most sebaceous glands are
associated with hair follicles. They generate and excrete sebum, a mixture of lipids, onto the skin surface, thereby naturally lubricating the dry
and dead layer of keratinized cells. The fatty acids of sebum also have antibacterial properties and prevent water loss from the skin in low

humidity environments. The secretion of sebum is stimulated by hormones, many of which do not become active until puberty. Thus, sebaceous
glands are relatively inactive during childhood."”

Physiology of the Integumentary System

. . . .o
The skin and accessory structures perform a variety of these essential functions ":

« Protecting the body from invasion by microorganisms, chemicals, and other environmental factors
« Acting as a sensory organ

o Modulating body temperature and electrolyte balance

https://med.libretexts.org/@go/page/93864
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o Synthesizing vitamin D

Protection

The skin protects the body from wind, water, and ultraviolet (UV) light. It acts as a protective barrier against excessive water loss referred to as

dehydration (dé-hi-DRA-shon). It is also the first line of defense against abrasive activity such as grit, microbes, or harmful chemicals. Sweat
. . . (18]

excreted from sweat glands also deters microbes from overcolonizing the skin surface.

Sensory Function

The epidermis, dermis, and the hypodermis contain specialized sensory nerve structures that detect touch, surface temperature, and pain. These
. . . . 1191
receptors are concentrated on the tips of the fingers, which are very sensitive to touch.

Thermoregulation

The integumentary system helps regulate body temperature in association with the sympathetic nervous system. The sympathetic nervous system is

. L o . 1207
continuously monitoring body temperature and initiating appropriate motor responses.

When the body becomes excessively warm, sweat glands secrete water, salt, and other substances to cool the body. Even when the body does not
appear to be noticeably sweating, approximately 500 mL of sweat are secreted a day. This amount can greatly vary depending on the person’s
metabolic rate, physical activity, heat exposure, and medical condition. When the sweat evaporates from the skin surface, the body is cooled as
body heat is dissipated. In addition to sweating, small blood vessels called arterioles in the dermis dilate so that excess heat carried by the blood

o . . . . [21]
can dissipate through the skin and into the surrounding environment.

When body temperatures drop, the arterioles constrict to minimize heat loss, particularly in the ends of the fingers and toes and the tip of the
nose. This constriction reduces blood flow to the skin to prevent the loss of heat and keep the internal organs warm. It can cause the skin to take
on a whitish hue. If the temperature of the skin drops too much (such as in environmental temperatures below freezing), the conservation of body
core heat can result in frostbite (FROST—th).[ZZI See Figure 35" for illustrations demonstrating thermoregulation.
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to surface of
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Figure 3.5 Thermoregulation

Medical conditions can cause excessive, profuse sweating referred to as diaphoresis (di-d-fo-RE-sis). For example, a significant symptom of a heart attack, in
addition to chest pain, is diaphoresis.

Vitamin D Synthesis

The epidermal layer synthesizes vitamin D when exposed to UV light. Vitamin D is essential for normal absorption of calcium and phosphorous,
which are required for healthy bones. In addition to its essential role in bone health, vitamin D is essential for general immunity against bacterial,
viral, and fungal infections. Significant absence of sun exposure can lead to a lack of vitamin D in the body called rickets (RIK-éts). For this
reason, vitamin D is added as a supplement to many foods, including milk and orangejuice.w

Changes in the Integumentary System Due to Aging

All body systems change as a person ages. In the skin, older adults develop a thinner epidermis. Additionally, the dermis, responsible for the

elasticity and resilience of the skin, exhibits a reduced ability to regenerate, which leads to slower wound healing. The hypodermis, with its fat
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. . . . cr . . . . . . . . 125] .
stores, loses structure due to the reduction and redistribution of fat, which, in turn, contributes to the thinning and sagging of skin. ~ See Figure

3'6/2(

for an illustration of these signs of aging skin.

Figure 3.6 Signs of Aging Skin

The accessory structures also have lowered activity, generating thinner hair and nails and reduced amounts of sebum and sweat. A reduced

sweating ability creates a risk for older adults in extreme heat. Other cells in the skin, such as melanocytes and dendritic cells, also become less

. . . . 127
active, leading to a paler skin tone and lowered immunity.

View the following supplementary YouTube video™ to review the anatomy and physiology of the intequmentary system: The Integumentary
System, Part 2 — Skin Deeper: Crash Course A&P #7
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3.5: Diseases, Disorders, and Injuries of the Integumentary System

. . . . . . . s . [
This section will provide a general overview of diseases, disorders, and injuries of the integumentary system.

Acne

Acne (AK-ng) is a skin condition characterized by inflamed or infected sebaceous glands in the skin, particularly on the face and
back. Sebaceous glands (oil glands) produce sebum (an oily substance). An accumulation of sebum and keratin blocks hair
follicles, resulting in acne. Acne is common during puberty due to associated hormonal changes. Severe acne can cause scarring.m
See Figure 3.7" foran image of acne.

¥

Figure 3.7 Acne

Benign Growths

Benign (b&-NIN) growths or tumors are not cancerous and do not spread to other parts of the body like cancer does, but they may
require removal. Examples of benign tumors in the integumentary system are dermatofibroma (dér-ma-t6-fi-BRO-ma), a firm,
nodular growth on the skin, and lipoma (1I-PO-ma), a fatty tissue tumor.

Burns

A burn (biirn) results when the skin is damaged by intense heat, radiation, electricity, or chemicals. Burns can lead to a massive
fluid loss due to loss of protection against dehydration by the skin. Burned skin is also extremely susceptible to infection due to the
loss of protection against pathogens by the skin.

Burns were traditionally classified by their degree of severity as first-degree, second-degree, third-degree, and fourth-degree burns.
This historic classification of burns has been replaced by a system reflecting the need for surgical intervention. They are referred to
as superficial, superficial partial-thickness, deep partial-thickness, and full-thickness burns:

o A first-degree burn, now referred to as a superficial burn, only affects the epidermis. Although the skin may be painful and
swollen, these burns typically heal on their own within a few days. Mild sunburn fits into the category of a first-degree burn.

e A second-degree burn, now referred to as a partial thickness burn, affects both the epidermis and a portion of the dermis.
These burns result in swelling and a painful blistering of the skin. It is important to keep the burn site clean to prevent infection.
With good care, a second-degree burn will heal within several weeks.

o A third-degree burn, now referred to as a full-thickness burn, extends fully into the epidermis and dermis, destroying the
tissue and affecting the nerve endings and sensory function. These are serious burns that require immediate medical attention.

¢ A fourth-degree burn, now referred to as a deep full-thickness burn, is even more severe, affecting the underlying muscle and
bone.

Full-thickness burns require debridement (di-BRED-mént), surgical removal of dead tissue, followed by grafting skin from an

unaffected part of the body or from skin grown in tissue culture.” See Figure 3.8 for an image of a patient recovering from a

second-degree burn on the hand.
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Figure 3.8 Recovering Second-Degree Burn

Severe burns are quickly measured in emergency departments using a tool called the “Rule of Nines,” which associates specific
anatomical locations with a percentage of the body that is a factor of nine. Rapid estimate of the burned surface area is used to
estimate the amount of intravenous fluids needed to replace fluid loss.” See Figure 3.9 for an illustration of the Rule of Nines.
Using the Rule of Nines, the head is calculated as 9%, the upper limbs are 9% (4.5% on each side), the lower limbs are 18% (9%
on each side), and the trunk is 36% (18% on each side), and the perineum/genitalia is 1%.

/._\\ Head and 4\

Upper limbs
9% each

Trunk 36%

Genitalia 1% —

Lower limbs
18% each

Figure 3.9 Rule of Nines

Eczema

Eczema (eg-ZE-ma) is an allergic, inflammatory condition that manifests as dry, itchy patches of skin that resemble a red, flaky
rash. It can occur in individuals of all ages. See an image of eczema in Figure 3.10. " Eczema may be accompanied by swelling of
the skin, flaking, and, in severe cases, bleeding. Symptoms are usually managed with moisturizers, corticosteroid creams, and
immunosuppressant medication.
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Figure 3.10 Eczema

Edema

Edema (8-DE-md) is caused by fluid accumulation within the tissues often caused by underlying cardiovascular or renal disease.
Lymphedema (lim-fé-DE-ma3) is the medical term for a type of swelling that occurs when lymphatic fluid builds up in the body’s
soft tissues due to damage to the lymph system. It often occurs unilaterally in the arms or legs after surgery has been performed that
injured the regional lymph nodes. See Figure 3. 11" for an image of lymphedema. Causes of lymphedema include infection, cancer,
scar tissue from radiation therapy, surgical removal of lymph nodes, or inherited conditions. There is no cure for lymphedema, but
elevation of the affected extremity is vital. Compression devices and massage can help to manage the symptoms.

Figure 3.11 Lymphedema

Infections

An infection (in-FEK-shon) is caused by the invasion and multiplication of microorganisms in the body, such as bacteria (bak-
TER-&-a), viruses, fungi, and parasites. Microorganisms that cause infection are referred to as pathogens (path-O-jéns).

Bacterial Infections

Bacterial skin infections are commonly caused by Staphylococcus (staf-1-16-KOK-iis) or Streptococcus (strep-t6-KOK-iis)
bacteria. Methicillin-resistant Staphylococcus aureus (méth-i-SIL-in ré-zis-tint STAF-2-16-KOK-iis OWR-&-iis) (MRSA) is a
staph infection that is resistant to common antibiotics. There are two types of MRSA, referred to as community-acquired and
hospital-acquired. Hospital-acquired MRSA (HA-MRSA) is diagnosed in people who acquired the infection while in the hospital
or other health care setting and undergoing treatment for another medical condition. People in the hospital are at higher risk of
becoming infected with MRSA because they often have breaks in their skin due to surgical wounds or intravenous lines (IVs) that
allow bacteria to enter. Community-acquired MRSA (CA-MRSA) is a MRSA infection that is diagnosed in individuals outside
of a hospital setting. It tends to occur in individuals who have had close skin-to-skin contact with another person with CA-MRSA.
Different antibiotics are used to effectively treat HA-MRSA and CA-MRSA.

Bacterial infections often cause the development of pus. Pus (PUS) is a thick, opaque yellow or green fluid produced in infected
tissue, consisting of dead white blood cells, bacteria, and tissue debris. A beil (BOIL) is a painful, pus-filled bump that forms under
the skin, often caused by an infected hair follicle. An abscess (AB-sés) is a swollen area within body tissue, containing an
accumulation of pus.
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Impetigo (im-pé-TI-go) is a contagious bacterial skin infection forming pustules and yellow, crusty sores, typically found in
children between the ages of two and six. A pustule (PUS-tiil) is a small blister or pimple on the skin that contains pus. See Figure
3.12" for an image of impetigo. Impetigo often starts when bacteria enter a break in the skin, such as a cut, scratch, or insect bite.
Symptoms start with red or pimple-like sores surrounded by red skin. The sores fill with pus and then break open after a few days
and form a thick crust. They are often itchy but scratching them can spread the sores. Impetigo can spread by contact with sores or
nasal discharge from an infected person and is treated with antibiotics.

Figure 3.12 Impetigo

Cellulitis (sél-ytG-LI-tis) is a bacterial infection of the skin and subcutaneous tissue, characterized by redness, pain, heat, and
swelling. Untreated cellulitis can become severe and spread throughout the body.

Viral Infections

Viruses are contagious and are easily spread among individuals. They can cause several different types of skin infections. A virus
(VI-riis) is a microorganism that spreads infection by invading the body’s cells and replicating. For example, a wart (WART), also
referred to as a verruca (vér-ROO-ka), is a small benign growth on the skin caused by a virus.

Genital warts are caused by human papillomavirus (hyd-mén pap-i-16-ma-VI-riis) (HPV), the most common sexually transmitted
infection in the United States. Genital warts appear as a small bump or group of bumps in the genital or anal area. They can be
small or large, raised or flat, or shaped like a cauliflower. In some individuals, HPV can progress to cancer. HPV can cause
cervical, throat, and other cancers. HPV vaccines help prevent some of the health effects HPV causes.

Shingles (SHING-gilz) is a viral disease that causes painful rashes on the skin. Shingles is caused by the varicella-zoster virus, the
same virus responsible for chickenpox. A vaccine is available to prevent shingles and is recommended for adults over age 50 or for
individuals with compromised immune systems.

Fungal and Yeast Infections

Tinea (TIN-&-3) is the name of a group of skin infections caused by a fungus. These infections are usually not serious, but they can
be uncomfortable because of the symptoms of itching and burning. They can be transmitted by touching other people’s infected
areas, damp surfaces such as shower floors, or even from pets.M

Tinea infections are commonly referred to as ringworm, athlete’s foot, and jock itch. Ringworm or tinea corporis (TI-né-a KOR-
po-1is) is a type of rash that forms on the body that typically looks like a red ring with a clear center, although a worm doesn’t
cause it. Scalp ringworm or tinea capitis (TI-né-d KAP-i-tis) causes itchy, red patches on the head that can leave bald spots.
Athlete’s foot or tinea pedis (TI-né-i PED-is) causes itching, burning, and cracked skin between the toes. Jock itch or tinea cruris
(TT-né-d& KROG-1is) causes an itchy, burning rash in the groin area. Fungal infections are often treated successfully with over-the-
counter creams and powders. See Figure 3.13 foran image of a tinea in a patient’s groin.[ -
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Figure 3.13 Fungal Infection in the Groin

Fungal infections of nails are referred to as onychomycosis (6n-1-ko-m1-KO-sis).

Yeast infections (YEST in-FéK-shiins) are commonly caused by Candida, a type of fungus. Candida normally lives on people’s
skin and inside their body without causing problems. However, Candida can cause yeast infections if it grows out of control. It can
be caused by antibiotics that kill the normal flora on the skin or by diseases that reduce an individual’s immune response.

Read additional information about tinea at the Centers for Disease Control and Prevention’s web page on fungal infections.
Lice

Head lice are tiny insects that live on a person’s head. Pediculosis (p&d-i-kii-L.O-sis) refers to a lice infection/infestation. Adult lice
[15]
are about the size of a sesame seed, but the eggs, called nits, are smaller and can appear like a dandruff flake. See Figure 3.14  for

an image of very small white nits in a person’s hair.

Children ages 3-11 often get head lice at school or daycare because they have head-to-head contact while playing together. Lice
move by crawling and spread by close person-to-person contact. Rarely, they can spread by sharing personal belongings such as

hats or hairbrushes. Contrary to popular belief, personal hygiene and cleanliness have nothing to do with getting head lice.
Symptoms of head lice include the following:

¢ Tickling feeling in the hair

 Pruritus (prii-RI-tiis) or severe itching caused by an allergic reaction to the bites
e Sores from scratching, which can become infected with bacteria

e Trouble sleeping due to head lice being most active in the dark

Head lice are diagnosed after the observation of one live louse on a person’s head. Because they are very small and move quickly, a

magnifying lens and a fine-toothed comb may be needed to find lice or nits. Treatments for head lice include over-the-counter and
o . . . L6l

prescription shampoos, creams, and lotions such as permethrin lotion.

Figure 3.14 Nits

Scabies

Scabies (SKA-béz) is an infection caused by tiny mites that burrow into the skin, leading to intense pruritis (itching).
Injuries

There are many types of injuries that can occur to the skin:

¢ An abrasion (3-BRA-zhon) is an area of skin damaged by scraping or wearing away. See Figure 3.15 foran image of an
abrasion.
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e A blister (BLIS-tér) is a raised portion of the skin in which the epidermis becomes lifted up off the dermis and is filled with
fluid. Blisters are typically caused by friction, burns, or other damage.

e A bulla (BOO-la) is a large blister.

¢ A bruise (BRUZ), also referred to as a contusion (k6n-TOO-zhdn), is an injury appearing as an area of discolored skin on the
body, caused by a blow or impact rupturing underlying blood vessels.

¢ A laceration (las-8-RA-shon) is a deep cut or tear in skin and/or tissue.

o A skin ulcer (UL-sér) is an open sore on the body that is often slow to heal and prone to infection. There are many potential
causes of ulcers, such as pressure injures and lack of blood flow from diabetes.

o Calluses (KAL-@-ses) are thick, hardened layers of skin that develop when the skin tries to protect itself against friction or
pressure. For example, calluses can often form on fingers if they are subjected to constant mechanical stress, such as long
periods of writing with a pencil or playing string instruments. A corn is a specialized form of callus that develops on the tops
and sides of toes and can be painful.

Figure 3.15 Abrasion

Pressure Injuries

Pressure injuries, formerly referred to as pressure ulcers or bedsores, form when a patient’s skin and soft tissue press against a
hard surface for a prolonged period of time. The pressure against a hard surface reduces blood supply to that area, causing damage
to the skin tissue and possible ulcers. Patients are at high risk of developing a pressure injury if they spend a lot of time in one
position without moving or have decreased sensation, poor nutrition, or bladder or bowel leakage.‘Im See Figure 3.16 " for an
image of a pressure ulcer injury on the back of a patient who is bed-bound due to chronic illness. Pressure injuries are most
common in patients who have debilitating conditions that cause them to be immobile. Nurses and other health care professionals
reposition immobile patients every few hours to prevent the formation of pressure injuries.

-3
L L al
Figure 3.16 Pressure Ulcer Injury

For additional information and images of pressure injuries, go to the “Pressure Injuries” section of the “Integumentary” chapter in
Open RN Nursing Fundamentals.

Psoriasis

Psoriasis (s6-RI-9-sis) is a skin condition marked by red, itchy, scaly patches found on the elbows, knees, scalp, low back, face,

feet, fingernails, toenails, and even the mouth. Treatments may include creams, ointments, ultraviolet light therapy, and medication.
[20]
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Rashes

A rash is an area of redness and small spots appearing on the skin due to allergy or illness. There are different types of rashes that
may occur, each with different appearances and causes. Terms used to describe rashes include the following:

e Macule (MAK-il): A flat, discolored spot on the skin.

¢ Papule (PAP-il): A small, raised, solid bump.

e Vesicle (VES-1-kil): A small, fluid-filled sac or blister within or under the epidermis.

o Urticaria (ur-ti-KAR-&-d): Raised, itchy welts on the skin, also known as hives. A wheal refers to an individual hive.

Dermatitis (diir-ma-T1I-tis) is inflammation of the skin that can cause a rash. A common type of dermatitis is called contact
dermatitis, caused by contact with a substance that causes an allergic reaction. For example, allergic skin reactions caused by latex
allergy or poison ivy are examples of contact dermatitis. Dermatoconiosis (dfir-ma-t6-ko-né-O-sis) is a type of dermatitis caused
by dust contacting the skin.

Systemic lupus erythematosus (sis-TEM-ik LOO-piis &r-i-the-ma-TO-stis) (SLE), commonly referred to as lupus (LOO-piis), is
an autoimmune disease in which the immune system recognizes its own cell antigens as being “non-self” and mounts an immune
response against them. As a result, skin, body tissues, and vital organs become chronically inflamed and damaged. A common sign
of lupus is a facial rash that resembles the wings of a butterfly unfolding across both cheeks. See Figure 3.17  for an image of a
butterfly rash associated with lupus.

Figure 3.17 Butterfly Rash Associated With Lupus

Petechiae (p8-TEK-g-1) are tiny red dots that can be mistaken as a rash but are actually caused by bleeding under the skin. Large
petechiae are called purpura (PUR-py006-rd). An easy method used to assess for petechiae is to apply pressure to the rash with a
gloved finger. A rash will blanch (i.e., whiten with pressure), but petechiae and purpura do not blanch. See Figure 3.18 " for an
image of petechiae and purpura. New onset of petechiae should be immediately reported to a health care provider because it can
indicate a serious underlying medical condition.

Figure 3.18 Petechiae and Purpura Can Be Mistaken For a Rash

Scars and Keloids

A scar (skar) is a mark left on the skin where an injury, wound, or burn did not completely heal, resulting in collagen-rich fibrous
connective tissue formation. Modern cosmetic procedures, such as dermabrasion, laser treatments, and filler injections are used to
treat severe scarring. These procedures reorganize the structure of the epidermis and the underlying collagen tissue to make it look
more natural.

In some individuals, an overproduction of scar tissue occurs when the process of collagen formation does not stop after the wound

. . . . . = [24] . . . .

is healed. This overproduction causes a raised scar called a keloid (KE-loyd). "' Keloids are more common in patients with darker
. . [25] . . .

skin color. See Figure 3.19 “'for an image of a keloid that has developed from a scar on a patient’s chest wall.

https://med.libretexts.org/@go/page/93865



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93865?pdf

LibreTexts*

Figure 3.19 Keloid

Skin Cancer

Skin cancer is common, with one in five Americans experiencing some type of skin cancer in their lifetime. Basal cell carcinoma
(BA-sil sel kar-sin-O-ma) is the most common of all cancers that occur in the United States and is frequently found on areas most
susceptible to long-term sun exposure such as the head, neck, arms, and back. Basal cell carcinomas start in the epidermis and
become an uneven patch, bump, growth, or scar on the skin surface. Treatment options include surgery, cryosurgery, and topical

. [26]
olntments.

Squamous cell carcinoma (SKWA-miis sel kar-sin-O-md) presents as lesions commonly found on the scalp, ears, and hands. If
not removed, squamous cell carcinomas can metasta51ze (m&-TAS-ti-siz) to other parts of the body Surgery and radiation are used
to cure squamous cell carcinoma. See Figure 3. 20 for an 1mage of squarnous cell carcmorna

Figure 3.20 Squamous Cell Carcinoma

Melanoma (mel-3-NO-ma) is skin cancer caused by the uncontrolled growth of melanocytes, the pigment-producing cells in the
epidermis. Melanoma comrnonly develops from an existing mole that becomes abnormal. A mole (MOL) is a small, dark, benign
skin growth. See Figure 3. 21" for an image of a melanoma.

Individuals are encouraged to evaluate moles with an unusual appearance using the “ABCDE” rule that describes the features of
early melanoma. These are the features:

o Asymmetry: The shape of one half does not match the other half.

e Border: The border is irregular, meaning the edges are ragged, notched, or blurred. The pigment may spread into the
surrounding skin.

e Color: There is uneven color with different shades of black, brown, and tan. Areas of white, gray, red, pink, or blue may also be
seen.

o Diameter: There is an increased change in the size of the mole. Most melanomas are larger than six millimeters wide (about 1/4
inch).

o Evolving: The mole has changed over the past few weeks or months.

Melanoma is the most fatal of all skin cancers because it is highly metastatic and can be difficult to detect before it has spread to
other organs. Common treatments include Moh’s surgery and 1mmunotherapy Durlng Mohs surgery (MOZ SUR-jér-8), the
surgeon removes thin layers of skin one layer at a time and examines each layer under a microscope to determine if any cancer
remains. This procedure continues until only cancer-free tissue remains. -

. . . - . . . [32]
For additional information about Mohs surgery, visit the Skin Cancer Foundation’s site on Mohs surgery. ;
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Figure 3.21 Melanoma

Skin Color Changes

Changes in the appearance of the color of an individual’s skin can be a symptom of many types of disorders:

¢ Redness in the skin caused by capillary dilation is referred to as erythema (ér-i-THE-ma).

« A drop in oxygenation can cause the skin to develop pallor (PAL-or), the medical term for paleness. Severe or prolonged
reduction in oxygen levels cause the skin to appear blue, referred to as cyanesis (s1-i-NO-sis). See Figure 3.22"" for an image
of cyanosis in fingertips.

 Death of cells causes them to appear black, referred to as necrosis (né-KRO-sis). See Figure 3.23" for an image of necrosis
spreading after an amputation.

o A yellow discoloration of the skin due to the accumulation of bilirubin is referred to as jaundice (JON-dis). Jaundice is
discussed in more detail below the images.

Figure 3.22 Cyanosis
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Figure 3.23 Necrosis

Jaundice causes skin and sclera (whites of the eyes) to turn yellow, also referred to as xanthoderma. See Figure 3.24"" for an image
of a patient with jaundice visible in the sclera and the skin. Jaundice is caused by too much bilirubin in the body. Bilirubin is a
yellow chemical in hemoglobin, the substance that carries oxygen in red blood cells. As red blood cells break down, the old ones
are processed by the liver. If the liver can’t keep up due to large amounts of red blood cell breakdown or liver damage, bilirubin
builds up and causes the skin and sclera to appear yellow. New onset of jaundice should always be reported to the health care
provider. Jaundice can happen at any age for many reasons, such as liver disease, blood disease, infections, or side effects of some
medications. Jaundice also occurs in newborns due to the immaturity of their livers, but it quickly resolves on its own or with
phototherapy treatment. o

Figure 3.24 Jaundice

Albinism (AL-bi-nizm) is a genetic disorder that completely or partially daffects the coloring of an individual’s skin, hair, and eyes. This disorder is
primarily due to the inability of melanocytes to produce melanin. Individuals with albinism tend to appear white or very pale due to the lack of
melanin in their skin and hair. Recall that melanin helps protect the skin from the harmful effects of UV radiation. Individuals with albinism
require additional protection from UV radiation because they are more prone to sunburns and skin cancer. They also tend to be more sensitive to
light and have vision problems due to the lack of pigmentation on the retinal wall.

In vitiligo (vit-i-LI-g6), the melanocytes in certain areas of an individual’s body lose their ability to produce melanin, possibly due to an

. . N . . . [37] . . . . . P .
autoimmune reaction. This causes a loss of color in patches, as shown in Figure 3.25. " The condition is especially noticeable in individuals with
darker skin.
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Figure 3.25 Vitiligo

Other Skin Conditions
Other skin conditions include the following:

o A birthmark (BURTH-mark) is a benign irregularity on the skin which is present at birth or appears shortly after birth.

e A cyst (sist) is a closed sac containing fluid, air, or other substances.

¢ Gangrene (GANG-gren) is the death and decomposition of tissue, resulting from either infection or loss of blood supply.

¢ A lesion (IE-zhon) is an area of tissue that has suffered damage through injury or disease, such as a wound, ulcer, abscess, or
tumor.

¢ Leukoplakia (loo-ko-PLA-ké-3) refers to white, thickened patches on mucous membrane tissue of the tongue or cheek that
cannot be scraped off. Leukoplakia is associated with chronic irritation, such as from tobacco use, including smoking and
chewing.

o A nevus (NE-viis) is a pigmented skin blemish, commonly referred to as a “mole.”

¢ A nodule (NOJ-o00l) is an abnormal growth of cells in the body that causes a lump and is distinct from its surroundings.

¢ Pruritus (proo-RTT-iis) refers to severe itching. Pruritis can be caused by many types of disorders, such as contact dermatitis,
insect bites, and viruses.

¢ Rosacea (ro-ZA-shé-3) is a chronic skin disorder characterized by redness and pimples on the nose and cheeks.

¢ Striae (STRI-&), commonly referred to as “stretch marks,” are caused by pressure associated with rapid growth, such as during
puberty and pregnancy. They commonly occur over the hips and abdomen. A stretch mark results when the dermis is stretched
beyond its limits of elasticity to accommodate the rapid growth. They initially have a reddish hue but lighten over time. Other
than for cosmetic reasons, treatment of stretch marks is not required.

« Telangiectasia (tél-an-jé-8k-TA-z&-a), commonly referred to as “spider veins,” refers to small, dilated blood vessels near the
surface of the skin.

¢ Xeroderma (z&-ro-DUR-ma) refers to abnormally dry skin.
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3.6: Medical Specialists and Procedures Related to the Integumentary System

A dermatologist (dér-mi-TOL-6-jist) is a physician who specializes in treating diseases, disorders, and injuries related to the
integumentary system. There are many dermatologic subspecialties such as cosmetic dermatology, dermatopathology, and pediatric
dermatology.

To learn more about the medical specialty of dermatology, visit the “What is a Dermatologist?” page of the American Academy of
Dermatology Association website.

Common Integumentary Procedures

Common procedures performed on the integumentary system are as follows:

« Biopsy (BI-op-sé) is the removal of living tissue to be viewed under a microscope for diagnostic purposes.

e Cauterization (KAW-tér-1z-a-shon) is a procedure that burns selected tissue by various means with the intent to destroy
damaged tissues, prevent infections, or coagulate blood vessels.

¢ Debridement (Di-BRED-mént) is the removal of damaged tissue or foreign objects from a wound.

o Dermabrasion (Dur-md-BRA-shon) is a procedure to refinish the top skin layer by mechanical scraping.

o Dermatoheteroplasty (Dér-mi-to-HET-r-6-plis-té) is surgical repair of the skin using skin from another individual.

o Excision (Ek-SIZH-6n) is a surgical procedure to cut out something.

« Incision & drainage (In-SIZH-6n & DRAN-ij) (I&D) is a surgical cut to allow the release of fluids from a lesion, wound, or
cavity.

o Laser surgery (LA-zér SURJ-8-16) is a surgical procedure that uses a powerful beam of light to cut or burn tissue.

¢ Rhytidectomy (Rit-I-DEK-t6-mé) is the surgical removal of wrinkles, commonly known as a facelift.

o Suturing (SOO-chiir-ing) is a procedure of inserting a row of stitches to hold together the edges of a wound or surgical
incision.

This page titled 3.6: Medical Specialists and Procedures Related to the Integumentary System is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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3.7: Integumentary System Learning Activities

Interactive Learning Activity: Practice labeling the layers of the skin using this drag and drop activity.
Interactive Learning Activity: Study terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Drag and drop matching definitions.

Interactive Learning Activity: Match prefixes and suffixes.

Interactive Learning Activity: Analyze spelling of integumentary-related words.

Interactive Learning Activity: Test your knowledge on terms related to the skin.

Interactive Learning Activity: Practice learning integumentary system terms by dragging the prefixes, suffixes, word roots, and
combining vowels on the right to their appropriate spaces.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter:

You can also print this as a Chapter 3 Practice Worksheet and check your answers with this Answer Key.

This page titled 3.7: Integumentary System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by

Open Resources for Nursing (OpenRN) .
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3.8: Glossary
Abrasion (4-BRA-zhon): A wound caused by superficial damage to the skin by scraping or wearing away. (Chapter 3.5)
Abscess (AB-sés): A swollen area within body tissue containing an accumulation of pus. (Chapter 3.5)

Acne (AK-né): A common skin condition characterized by the presence of pimples on the face, chest, and back due to
inflammation or infection of the sebaceous glands and hair follicles. (Chapter 3.5)

Adipose (AD-i-pds): Pertaining to fat or fatty tissue. (Chapter 3.4)

Albinism (AL-bi-niz-9m): A group of inherited disorders characterized by little or no melanin production causing individuals to
appear white or very pale. (Chapter 3.5)

Alopecia (al-0-PE-shé-a): A condition in which hair is lost from some or all areas of the body, typically the scalp. (Chapter 3.4)
Anhidrosis (an-hi-DRO-sis): Inability to sweat normally, which can lead to overheating. (Chapter 3.4)

Apocrine sweat glands (AP-o-krin swét glands): Sweat glands that produce a more viscous sweat; found in the armpit and
genital areas. (Chapter 3.4)

Bacteria (bak-TER-&-a): Members of a large group of microorganisms that have cell walls but lack organelles and an organized
nucleus, including some that can cause disease. (Chapter 3.5)

Basal cell carcinoma (BA-sal sel kar-sin-O-ma): A type of skin cancer that begins in the basal cells of the skin and is usually
caused by long-term exposure to UV radiation from sunlight; most common of all skin cancers. (Chapter 3.5)

Benign (bé-NIN): A term used to describe tumors or growths that are not cancerous and do not spread to other parts of the body.
(Chapter 3.5)

Biopsy (BI-op-s&): The removal of tissue from the body for examination, usually to diagnose a disease. (Chapter 3.6)
Birthmark (BURTH-mark): A benign irregularity on the skin present at birth or appearing shortly after birth. (Chapter 3.5)
Blister (BLIS-tér): A small bubble on the skin filled with serum and caused by friction, burning, or other damage. (Chapter 3.5)
Boil (BOIL): A painful, pus-filled bump under the skin often caused by an infected hair follicle. (Chapter 3.5)

Bruise (BRUZ): Also referred to as a contusion; an injury appearing as an area of discolored skin on the body, caused by a blow or
impact rupturing underlying blood vessels. (Chapter 3.5)

Bulla (BUL-la): A large blister. (Chapter 3.5)
Burn (biirn): An injury caused by exposure to heat, flame, radiation, electricity, or chemicals. (Chapter 3.5)

Calluses (KAL-ii-ses): Thickened and hardened parts of the skin or soft tissue, especially in an area that has been subjected to
friction. (Chapter 3.5)

Cauterization (KAW-tér-iz-a-shon): A medical procedure used to burn tissue to stop bleeding or to remove a lesion. (Chapter 3.6)

Cellulitis (sél-yi-LI-tis): A bacterial infection of the skin and subcutaneous tissue characterized by redness, pain, heat, and
swelling. (Chapter 3.5)

Community-acquired MRSA (CA-MRSA): MRSA infection occurring in people in the wider community. (Chapter 3.5)

Contusion (kon-TOO-zhon): A region of injured tissue or skin in which blood capillaries have been ruptured; a bruise. (Chapter
3.5)

Corn: A thickened area of skin with a central core, typically found on the toes. (Chapter 3.5)
Cuticle (KYU-ti-kil): A protective thin layer of skin at the base of the fingernails and toenails. (Chapter 3.4)

Cyanosis (si-a-NO-sis): A bluish discoloration of the skin resulting from poor circulation or inadequate oxygenation of the blood.
(Chapter 3.5)

Cyst (sist): A closed sac in or under the skin that contains fluid, air, or other substances. (Chapter 3.5)
Dandruff (DAN-driif): The shedding of dead skin cells from the scalp. (Chapter 3.4)

Debridement (di-BRED-mént): The removal of damaged tissue or foreign objects from a wound. (Chapter 3.5, Chapter 3.6)
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Dehydration (dé-hi-DRA-shén): Excessive water loss. (Chapter 3.4)

Dermabrasion (diir-ma-BRA-shon): A dermatological procedure that uses a rotating instrument to remove the outer layers of
skin, typically on the face. (Chapter 3.6)

Dermatitis (diir-ma-TI-tis): Inflammation of the skin that can cause a rash, including various types such as contact dermatitis and
dermatitis caused by dust. (Chapter 3.5)

Dermatoconiosis (diir-méa-to-ko-né-O-sis): A type of dermatitis caused by dust contacting the skin. (Chapter 3.5)

Dermatofibroma (dér-ma-to-fi-BRO-ma): A common benign skin growth, often a small, firm nodular lesion on the skin.
(Chapter 3.5)

Dermatoheteroplasty (diir-ma-to-HET-ér-6-plas-té): Surgical repair of the skin using skin grafts from a donor. (Chapter 3.6)

Dermatologist (diir-ma-TOL-6-jist): A physician who specializes in the diagnosis and treatment of skin disorders and diseases.
(Chapter 3.6)

Dermis (DUR-mis): The middle layer of skin, containing tough connective tissue, hair follicles, and sweat glands. (Chapter 3.4)

Diaphoresis (di-a-fo-RE-sis): Excessive sweating, commonly associated with shock and other medical emergency conditions.
(Chapter 3.4)

Eccrine sweat gland (EK-rin swét glind): A small sweat gland that produces a watery secretion without removing cytoplasm
from the secreting cells; found all over the body but especially abundant on the palms of the hand, soles of the feet, and forehead.
(Chapter 3.4)

Eczema (eg-ZE-ma): An allergic inflammatory condition of the skin, manifesting as dry, itchy patches that resemble a red, flaky
rash. (Chapter 3.5)

Edema (é-DE-ma): Swelling caused by excess fluid trapped in the body’s tissues; commonly seen in the extremities. (Chapter 3.5)

Elastin (i-LAS-tin): A protein in connective tissue that is elastic and allows many tissues in the body to resume their shape after
stretching or contracting. (Chapter 3.4)

Epidermis (ép-i-DUR-mis): The outermost layer of skin, providing a waterproof barrier and creating skin tone. (Chapter 3.4)
Erythema (ér-i-THE-ma): Redness of the skin caused by capillary dilation. (Chapter 3.5)
Excision (ék-SIZH-6n): The surgical removal of tissue, typically involving cutting out or off. (Chapter 3.6)

Fascia (FASH-g-a): A band or sheet of connective tissue, primarily collagen, beneath the skin that attaches, stabilizes, encloses,
and separates muscles, bones, and other internal organs. (Chapter 3.4)

First-degree burn: A mild burn characterized by heat, pain, and reddening of the burned surface but not exhibiting blistering or
charring of tissues. (Chapter 3.5)

Fourth-degree burn: A burn which extends into deeper tissues, causing carbonization or charring of bones, muscles, and tendons
underneath. (Chapter 3.5)

Frostbite (FROST-bit): Injury to body tissues caused by exposure to extreme cold, typically affecting the nose, fingers, or toes
and sometimes resulting in gangrene. (Chapter 3.4)

Gangrene (GANG-grén): The death of body tissue due to a lack of blood flow or a bacterial infection. (Chapter 3.5)

Hirsutism (HUR-sii-tiz-9m): Excessive hair growth on the face and body in areas where hair is usually minimal or absent,
particularly in women. (Chapter 3.4)

Hospital-acquired MRSA (HA-MRSA): MRSA infection occurring in people in hospitals or other health care facilities. (Chapter
3.5)

Human papillomavirus (hyii-midn pap-i-16-ma-VI-riis) (HPV): The most common sexually transmitted infection, causing
genital warts and potentially leading to cervical, throat, and other cancers. (Chapter 3.5)

Hyperhidrosis (hi-pér-hi-DRO-sis): Abnormally excessive sweating. (Chapter 3.4)

Hypodermis (hi-po-DUR-mis): Also known as subcutaneous tissue; the deeper subcutaneous tissue composed of fat and
connective tissue. (Chapter 3.4)
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Impetigo (im-pé-TI-go): A contagious bacterial skin infection forming pustules and yellow crusty sores, typically in children.
(Chapter 3.5)

Incision & drainage (in-SIZH-6n and DRAN-ij) (I&D): A minor surgical procedure to cut into a lesion or abscess to allow the
escape of fluid. (Chapter 3.6)

Infection (in-FEK-shon): The invasion and multiplication of microorganisms such as bacteria, viruses, and parasites that are not
normally present within the body. (Chapter 3.5)

Jaundice (JON-dis): A yellowing of the skin and eyes due to a buildup of bilirubin in the blood. (Chapter 3.5)

Keloid (KE-loyd): An area of irregular fibrous tissue formed at the site of a scar or injury. (Chapter 3.5)

Keratin (KER-a-tin): A protein found in the skin, hair, and nails, providing strength and protection. (Chapter 3.4)
Laceration (las-é-RA-shon): A deep cut or tear in skin or flesh. (Chapter 3.5)

Laser surgery (LA-zér SUR-j®-ré): A surgical technique that uses a laser to cut tissue instead of a scalpel. (Chapter 3.6)
Lesion (IE-zhén): A region in an organ or tissue that has suffered damage through injury or disease. (Chapter 3.5)

Leukoplakia (loo-ko-PLA-ké-a): Thickened, white patches on the mucous membranes of the mouth, tongue, or cheek. (Chapter
3.5)

Lipoma (Ii-PO-ma): A benign tumor made of fat tissue. (Chapter 3.5)

Lupus (LOO-piis): The common name for systemic lupus erythematosus; an autoimmune disease in which the immune system
recognizes its own cell antigens as being “non-self” and mounts an immune response against them. (Chapter 3.5)

Lymphedema (lim-fé-DE-ma): A type of swelling that occurs when lymph fluid builds up in the body’s soft tissues, often in the
arms or legs, typically due to damage to the lymph system. (Chapter 3.5)

Macule (MAK-iil): A flat, discolored spot on the skin. (Chapter 3.5)

Melanocytes (mél-AN-g-sitz): Cells located in the epidermis that produce melanin, the pigment responsible for skin color.
(Chapter 3.4)

Melanoma (mel-a-NO-mé): A serious form of skin cancer that arises from the pigment-producing cells in the skin called
melanocytes. (Chapter 3.5)

Metastasize (mé-TAS-ta-siz): The process by which cancer cells spread from the place where they first formed to another part of
the body. (Chapter 3.5)

Methicillin-resistant Staphylococcus aureus (méth-i-SIL-in ré-zis-tint STAF-3-16-KOK-iis OWR-&-iis) (MRSA): A strain of
staph bacteria that’s resistant to the antibiotics commonly used to treat staph infections. (Chapter 3.5)

Mohs surgery (MOZ SUR-jér-&): A precise surgical technique used to treat skin cancer, involving the progressive removal and
examination of layers of cancer-containing skin until only cancer-free tissue remains. (Chapter 3.5)

Mole (MOL): A small skin growth that is usually brown or black; formed due to a cluster of pigmented cells. (Chapter 3.5)

Necrosis (né-KRO-sis): The death of most or all of the cells in an organ or tissue due to disease, injury, or failure of the blood
supply causing the skin to turn black. (Chapter 3.5)

Nevus (NE-viis): A benign skin lesion, commonly known as a mole, that is often pigmented. (Chapter 3.5)

Nodule (NOJ-ool): A small lump or growth on or under the skin, often a sign of an underlying condition or disease. (Chapter 3.5)
Onycholysis (6n-i-KOL-i-sis): The painless detachment of the nail from the nail bed. (Chapter 3.4)

Onychomycosis (6n-i-ko-mi-KO-sis): Fungal infections of the nails. (Chapter 3.5)

Onychophagia (6n-i-ko-FA-jé-a): The habit of biting the nails. (Chapter 3.4)

Pallor (PAL-or): An unhealthy pale appearance. (Chapter 3.5)

Papule (PAP-ul): A small, raised, solid bump on the skin. (Chapter 3.5)

Pathogens (PATH-6-jéns): Microorganisms that cause disease. (Chapter 3.5)
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Pediculosis (péd-i-kii-LO-sis): An infection with lice, typically affecting the head and resulting in itching and visible nits.
(Chapter 3.5)

Petechiae (pé-TEK-é-1): Small, pinpoint, nonblanching red or purple spots on the skin, often caused by minor hemorrhages or
bleeding under the skin. (Chapter 3.5)

Pressure injuries: Damage to the skin and underlying soft tissue usually over a bony prominence or related to a medical or other
device due to unrelieved pressure. (Chapter 3.5)

Pruritus (proo-RIT-iis): Severe itching; a common symptom in various skin conditions and diseases. (Chapter 3.5)

Psoriasis (s0-RI-9-sis): A chronic autoimmune skin disease that speeds up the growth cycle of skin cells, causing red, itchy, scaly
patches on the body, most commonly on the elbows, knees, and scalp. (Chapter 3.5)

Purpura (PUR-py060-ra): Larger areas of purple or red discolorations on the skin, often caused by bleeding underneath the skin.
(Chapter 3.5)

Pus (PUS): A thick fluid composed of leukocytes, bacteria, and dead tissues, typically associated with infection. (Chapter 3.5)
Pustule (PUS-tiil): A small blister or pimple on the skin containing pus. (Chapter 3.5)
Rash: An area of redness and small spots on the skin due to allergy or illness. (Chapter 3.5)

Rhytidectomy (rit-i-DEK-t9-mé): A cosmetic surgical procedure, commonly known as a facelift, to remove wrinkles and sagging
skin. (Chapter 3.6)

Rickets (RIK-éts): A disease of children caused by vitamin D deficiency, characterized by imperfect calcification, softening, and
distortion of the bones typically resulting in bowed legs. (Chapter 3.4)

Rosacea (rd-ZA-shé-d): A chronic skin disorder characterized by facial redness, small, red, pus-filled bumps, and visible blood
vessels, often on the nose and cheeks. (Chapter 3.5)

Rule of Nines: A method used in calculating body surface area affected by burns. (Chapter 3.5)
Scabies (SKA-béz): An infection caused by tiny mites that burrow into the skin, leading to intense itching. (Chapter 3.5)

Scar (skar): A mark left on the skin or within body tissue where a wound, burn, or sore has not healed completely, and fibrous
connective tissue has developed. (Chapter 3.5)

Sebaceous gland (sé-BA-shiis gland): A small gland in the skin which secretes a lubricating oily matter (sebum) into the hair
follicles to lubricate the skin and hair. (Chapter 3.4)

Second-degree burn: A burn marked by pain, blistering, and superficial destruction of dermis with edema and hyperemia of the
tissues beneath the burn. (Chapter 3.5)

Shingles (SHING-gilz): A viral disease that causes painful rashes on the skin, caused by the varicella-zoster virus. (Chapter 3.5)

Skin ulcer (‘skin UL-sér): An open sore on an external or internal surface of the body, caused by a break in the skin or mucous
membrane that fails to heal. (Chapter 3.5)

Squamous cell carcinoma (SKWA-miis sel kar-sin-O-mé): A common form of skin cancer that originates in the squamous cells
of the skin; often due to UV exposure and can metastasize if not treated. (Chapter 3.5)

Staphylococcus (staf-9-10-KOK-iis): A genus of gram-positive bacteria. (Chapter 3.5)

Streptococcus (strép-to-KOK-iis): A genus of coccus (spherical) bacteria belonging to the phylum Firmicutes and the lactic acid
bacteria group. (Chapter 3.5)

Striae (STRI-€): Commonly referred to as stretch marks; long, narrow streaks, stripes, or lines that develop on the skin, often due
to rapid stretching of the skin. (Chapter 3.5)

Subcutaneous (siib-kii-TA-né-iis): Also known as hypodermis tissue; the deeper tissue composed of fat and connective tissue.
(Chapter 3.4)

Suturing (SOO-char-ing): The act of sewing or stitching up a wound or incision. (Chapter 3.6)

Sympathetic nervous system (sim-pa-THET-ik NUR-viis SIS-tém): Part of the autonomic nervous system that serves to
accelerate the heart rate, constrict blood vessels, and raise blood pressure. (Chapter 3.4)
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Systemic lupus erythematosus (sis-TEM-ik LOO-piis ér-i-thé-ma-TO-siis) (SLE): A chronic autoimmune disease that can
cause inflammation and damage to various body tissues and organs, including the skin, joints, kidneys, brain, and heart. (Chapter
3.5)

Telangiectasia (tél-an-jé-ék-TA-z&-a): Small, visible blood vessels near the surface of the skin; often appearing as red or purple
lines. (Chapter 3.5)

Third-degree burn: A severe burn characterized by destruction of the skin through the depth of the dermis and possibly into
underlying tissues, loss of fluid, and sometimes shock. (Chapter 3.5)

Tinea (TI-né-a): A group of skin infections caused by a fungus, including conditions like ringworm, athlete’s foot, and jock itch.
(Chapter 3.5)

Tinea capitis (TI-né-a KAP-i-tis): Scalp ringworm causing itchy, red patches on the head that can leave bald spots. (Chapter 3.5)

Tinea corporis (TI-né-a KOR-po-ris): Ringworm; a fungal rash on the body that typically looks like a red ring with a clear
center. (Chapter 3.5)

Tinea cruris (TI-né-d KRO6-ris): Jock itch; causes an itchy, burning rash in the groin area. (Chapter 3.5)

Tinea pedis (TI-né-a PED-is): Athlete’s foot, causing itching, burning, and cracked skin between the toes. (Chapter 3.5)
Urticaria (ur-ti-KAR-&-a): Raised, itchy rashes on the skin, also known as hives. (Chapter 3.5)

Vascularized (VAS-kii-18-rizd): Richly supplied with blood vessels. (Chapter 3.4)

Verruca (vér-ROO0-ka): Another term for a wart; a benign growth on the skin caused by a virus. (Chapter 3.5)

Vesicle (VES-i-kil): A small, fluid-filled sac or blister within or under the epidermis. (Chapter 3.5)

Virus (VI-riis): A microorganism that spreads infection by invading the body’s cells and replicating. (Chapter 3.5)
Vitiligo (vit-i-LI-go): A disease that causes loss of skin color in blotches. (Chapter 3.5)

Wart (WART): A small, benign growth on the skin caused by a virus; also called verruca. (Chapter 3.5)

Wheal: An individual hive. (Chapter 3.4)

Xeroderma (zé-ro-DUR-ma): Excessively dry skin; often caused by environmental factors or certain skin conditions. (Chapter
3.5)

Yeast infections (YEST in-FéK-shiins): Infections commonly caused by the Candida fungus, leading to overgrowth and
symptoms like itching and discharge. (Chapter 3.5)
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4.1: Respiratory System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
respiratory system

o Identify meanings of key word components of the respiratory system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the respiratory system

o Use terms related to the respiratory system

o Use terms related to the diseases and disorders of the respiratory system

Introduction to the Respiratory System

The primary function of the respiratory system is to provide oxygen to body tissues and to remove carbon dioxide. This chapter
will begin by reviewing common word components related to the respiratory system that can be used to build definitions of
respiratory terminology. Other respiratory terms, whose definitions cannot be easily built from word components, will be described
in context based on the anatomy and physiology of the respiratory system, as well as common respiratory diseases and disorders.
Medical specialists, diagnostic tests, procedures, and equipment related to the respiratory system will also be discussed.

. . (11 . . . . .
View Figure 4.1 " for an illustration of major anatomic structures of the respiratory system.
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Figure 4.1 Major Respiratory Anatomic Structures
1. “2301 Major Respiratory Organs.jpg” by OpenStax College is licensed under CC BY 3.0 «
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4.2: Word Components Related to the Respiratory System

This section will describe common word components related to the respiratory system. These word components can be used to
build definitions for many medical terms related to the respiratory system. Other common prefixes are described in Chapter 1.3,
and common suffixes are described in Chapter 1.5.

Common Prefixes Related to the Respiratory System
e a-: Absence of, without

e an-: Absence of, without

o brady-: Slow

o dys-: Difficult, painful, abnormal, labored
o endo-: Within, in

e eu-: Normal, good

o hyper-: Above, excessive

o hypo-: Below, incomplete

o intra-: Within, in

¢ poly-: Many, much

o tachy-: Fast, rapid

Common Word Roots With A Combining Vowel Related to the Respiratory System
o adenoid/o: Adenoids

o alveol/o: Alveolus

o atel/o: Imperfect, incomplete
e bronch/o: Bronchus

e bronchi/o: Bronchus

e capn/o: Carbon dioxide

o diaphragmat/o: Diaphragm
» epiglott/o: Epiglottis

o hem/o: Blood

o hemat/o: Blood

o laryng/o: Larynx

o lob/o: Lobe

e muc/o: Mucus

e nas/o: Nose

o orth/o: Straight

o ox/i: Oxygen

o pharyng/o: Pharynx

¢ phon/o: Sound, voice

o phren/o: Diaphragm

¢ pleur/o: Pleura

e pneum/o: Lung, air

e pneumat/o: Lung

e pneumon/o: Lung, air

o pulmon/o: Lung

e py/o: Pus

¢ radi/o: X-rays, ionizing radiation
o respir/o: Breath, breathing
o rhin/o: Nose

e sept/o: Septum

e sinus/o: Sinus

e somn/o: Sleep

e son/o: Sound
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e spir/o: Breathe, breathing

¢ thorac/o: Thorax, chest cavity
« tom/o: To cut, section, slice

o tonsill/o: Tonsil

¢ trache/o: Trachea

Common Suffixes Related to the Respiratory System
o -algia: Pain

e -ar: Pertaining to

e -ary: Pertaining to

o -cele: Hernia, protrusion

e -centesis: Surgical puncture to aspirate fluid

o -eal: Pertaining to

e -ectasis: Stretching out, dilation, expansion

e -ectomy: Excision, cut out

e -emia: In the blood

e -genic: Producing, originating, causing

o -gram: Record of, radiographic image

o -graph: Instrument used to record

o -graphy: Process of recording, radiographic imaging
e -ia: Condition, diseased state, abnormal state

e -ic: Pertaining to

o -itis: Inflammation

o -logist: Specialist who studies and treats

o -logy: Study of

o -meter: Instrument used to measure

e -metry: Measurement

o -0id: Resembling

o -osis: Abnormal condition

e -pexy: Surgical fixation, suspension

o -plasty: Surgical repair

e -pnea: Breathing

e -ptysis: Spitting, coughing

o -rrhagia: Rapid flow of blood, excessive bleeding

e -scope: Instrument used for visual examination

e -scopic: Pertaining to visual examination

e -scopy: Process of visually examining, visual examination
e -spasm: Sudden involuntary muscle contraction, spasmodic contraction
e -stenosis: Constriction, narrowing

e -stomy: Creation of an artificial opening

o -thorax: Chest, chest cavity

o -tome: Instrument used to cut

e -tomy: Cut into, incision

This page titled 4.2: Word Components Related to the Respiratory System is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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4.3: Examples of Respiratory Terms Easily Defined By Their Word Components
Here are examples of respiratory medical terms that can be easily defined by breaking them down into word components.
Pulmonologist

1. Break down the medical term into word components: Pulmon/o/logist

2. Label the word parts: Pulmon = WR; 0 = CV; logist = S

3. Define the word components: Pulmon = lung; legist = specialist who studies and treats disorders

4. Create a final definition of the medical term: Specialist who treats diseases and disorders of the lungs

Adenoidectomy

1. Break down the medical term into word components: Adenoid/ectomy

2. Label the word parts: Adenoid = WR; ectomy = suffix

3. Define the word components: Adenoid = adenoid; ectomy = excision (cut out)
4. Create a final definition of the medical term: Excision of the adenoid

Bronchoscopy

1. Break down the medical term into word components: Bronch/o/scopy

2. Label the word parts: Bronch = WR; 0 = CV; scopy = suffix

3. Define the word components: Bronch = bronchus; scopy = visual examination

4. Create a final definition of the medical term: Visual examination of the bronchi

Interactive Learning Activity: Practice defining and pronouncing respiratory system medical terms by breaking
them down into word parts.

You can also print this as a Chapter 4 Student Companion Worksheet and check your answers with this Answer Key.

This page titled 4.3: Examples of Respiratory Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
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4.4: Anatomy of the Respiratory System

This section will describe the major anatomic structures of the respiratory system, including the nose and adjacent structures,
pharynx, larynx, trachea, bronchia, alveoli, and lungs. Common disorders affecting these structures will also be introduced.

Nose, Nasal Cavity, and Sinuses

. (1] . . . . .
See Figure 4.2 " for an illustration of anatomic structures of the upper respiratory system. The upper respiratory system refers to the

nose, nasal cavities, sinuses, pharynx, and larynx. An upper respiratory infection (UP-er RES-pir-a-t6-ré in-FEK-shun) (URI)
refers to a viral infection of one or more of these structures.

The entrance and exit for the respiratory system are through the nose. The nostrils are the opening to the nose, also referred to as
nares. The nares and nasal cavities are lined with mucous membranes, containing sebaceous glands and hair follicles that serve to
prevent the passage of large debris, such as dirt, through the nasal cavity. The word root for “nose” is rhin. For example,
rhinorrhagia (r--no-RA-je-a) refers to bleeding from the nose, also called epistaxis (8p-I-STAK-sis). Rhinitis (rye-NYE-tis) refers
to inflammation of the nasal mucosa. The nares open into the nasal cavity, which is separated into left and right sections by the
nasal septum (SEP-tiim). The floor of the nasal cavity is composed of the hard palate and the soft palate. The nasal cavities are
lined with mucous membranes that produce mucus (MU-kiis), a substance created for lubrication and protection. Rhinorrhea (rye-
noh-REE-uh), commonly referred to as a “runny nose,” is medical term for excess mucus production by the nasal cavity. Adjacent
to the nasal cavity are the sinuses that serve to warm and humidify incoming air. There are four sinuses named for their adjacent
bones: frontal sinus, maxillary sinus, sphenoidal sinus, and ethmoidal sinus. Sinusitis (sI-nii-SI-tis) refers to inflammation of the
sinus cavities. Air moves from the nasal cavities and sinuses into the pharynx.m

Frontal sinus
/ h

Superior
Middle
Inferior

Sphenoid sinus

Internal nares

Entrance to auditory tube

Nasopharynx Nasal cavity

External nares

Oropharynx
P Hard palate

Laryngopharynx

Trachea

The Upper Respiratory System
Figure 4.2 The Upper Respiratory System

The pharynx (FAR-ingks), commonly known as the throat, is divided into three major regions: the nasopharynx, the oropharynx,
and the laryngopharynx. See Figure 4.3" for an illustration of the regions of the pharynx.
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Figure 4.3 Regions of the Pharynx

At the top of the nasopharynx is the pharyngeal tonsil, also called adenoid, which is collection of lymphatic tissue found at the back
of the nasal cavity in the nasopharynx. The function of the pharyngeal tonsil or adeneid (AD-é-noyd) is to trap and destroy
invading pathogens that enter the airway during inhalation. Pharyngitis (fi-RIN-JI-tis) is inflammation of the pharynx. Tonsillitis
(t6n-sil-I-tis) refers to inflammation of the tonsils. Adenoiditis (ad-é-noyd-IT-is) refers to inflammation of the adenoids, a common

medical condition in young children that can hinder speaking and breathing.m

The soft palate and a bulbous structure called the uvula swing upward during swallowing to close off the nasopharynx to prevent

ingested materials from entering the nasal cavity. Eustachian tubes connect the middle ear cavities with the nasopharynx. This
Lo . . S I5]

connection is why colds can sometimes cause ear infections in children.

The oropharynx is bordered superiorly by the nasopharynx and anteriorly by the oral cavity. The oropharynx contains two distinct
sets of tonsils called the palatine tonsils and lingual tonsils that also trap and destroy pathogens entering the body through the oral

.. 6]
or nasal cavities.

The laryngopharynx is located just below the oropharynx. It is the part of the pharynx (throat) located behind (posterior) the larynx.
The laryngopharynx separates into the trachea (the tube going to the larynx) and the esophagus (the tube going into the stomach).
The epiglottis prevents food and fluid and food from entering the trachea while swallowing.[ ‘

Larynx

The structure of the larynx (LAR-ingks) is formed by several pieces of cartilage, as shown in Figure 4.4." Three large cartilage
pieces form the major structure of the larynx called thyroid cartilage (the larger piece of cartilage on the anterior side), epiglottis (at
the top of the larynx), and cricoid cartilage (just inferior to the thyroid cartilage). Laryngitis (13-rin-JI- tls) refers to inflammation of
the larynx, specifically the vocal folds or cords, resulting in huskiness or loss of one’s voice and a cough
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Figure 4.4 Larynx

The epiglottis (8-pi-GLOT-s) is a flap of tissue that covers the trachea during swallowing to prevent aspiration (is-pi-RA-shiin),
the inhalation of food or fluids into the trachea and lower respiratory tract. The act of swallowing causes the pharynx and larynx to

lift upward, allowing the pharynx to expand and the epiglottis of the larynx to swing downward, closing the opening to the trachea.
(107

Vocal cords are white, membranous folds attached by muscle to the cartilages of the larynx on their outer edges. The inner edges of
the vocal cords are free, allowing oscillation as air passes through to produce sound for speaking. See Figure 45" for an
illustration of vocal cords. The word root phon refers to sound or voice, so the medical term dysphonia (dis-FO-né-a) refers to the
medical condition of difficulty speaking (i.e., Voice).HZI

Esophagus Pyriform fossa

Trachea

True vocal cord
Vestibular fold

Glottis

Epiglottis

Tongus

Figure 4.5 Vocal Cords

The lower respiratory tract consists of the trachea, bronchi, alveoli, and lungs.

The trachea (tra-KE-d) is formed by stacked, C-shaped pieces of cartilage that are connected by dense connective tissue. See
Figure 4.6 for an illustration of the trachea. The trachea stretches and expands slightly during inhalation and exhalation, whereas
the rings of cartilage provide structural support and prevent the trachea from collapsing. The trachea is lined with cilia and mucus-
secreting cells to trap debris and move it towards the pharynx to be swallowed or spit out.
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Figure 4.6 Trachea

If the upper respiratory tract becomes blocked with mucus, inflammation, or a foreign object, no air can pass to the lungs, causing a
life-threatening emergency. A tracheostomy (tra-ké-OS-t6-mé) is an incision created in the trachea to create an artificial opening
to allow breathing when an obstruction is present.

Bronchi and Bronchioles

Bronchi (brong-ki) are the main air passageways of the lungs. The trachea branches into the right and left primary bronchi at the
carina. The carina is a raised structure that contains specialized nervous system tissue that induces violent coughing if a foreign
body, such as food, is present. Rings of cartilage, similar to those of the trachea, support the structure of the bronchi and prevent
their collapse. The bronchi of each lung continue to branch up to 26 times creating the bronchial tree, which looks similar to the
branching of an actual tree.

Bronchioles (brong-ke-6lz) are the smallest branches of the bronchi that lead to the alveolar sacs. See Figure 47" for an

illustration of the terminal (very last) bronchioles leading to the alveolar sacs. The muscular walls of these tiny bronchioles do not

contain cartilage like those of the bronchi, so the muscular wall can change the size of the bronchia to increase or decrease airflow
. [17]

to the alveoli.

The word root bronch refers to the bronchi. Bronchespasm (brong-ko-spaz-am) is a symptom of many respiratory conditions that

refers to a sudden constriction of the muscles in the walls of the bronchi. Bronchitis (brong-KI-tis) refers to inflammation of the

bronchi. Bronchoscopy (brong-KOS-kd-pé) is a procedure in which a tube is inserted by a medical specialist to visually examine
(18]

the bronchi.
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Figure 4.7 Alveoli

The trachea, bronchi, and bronchioles are lined with mucous membranes that create mucous secretions that can be expelled through
the mouth, also referred to as sputum (SPUT-tim).

Alveoli

Alveoli (81-VE-6-11) are small, grapelike sacs where gas exchange occurs. Alveoli have elastic walls that allow the alveolus to
stretch during air intake, which greatly increases the surface area available for gas exchange. Alveoli secrete surfactant (SUR-fik-
tant), a slippery substance that prevents the lungs from collapsing. Atelectasis (i-té-18k-TA-sis) is a medical term that refers to the
collapse of alveoli and/or small passageways of the lungs that can result in a partially or completely collapsed lung.“(JJ

Alveol is the root word for alveolus, the singular form of alveoli. For example, the medical term alveolar (dl-VE-6-ldr) means
pertaining to the alveolus. [footnote]This work is a derivative of Anatomy and Physiology by OpenStax licensed under CC BY 4.0. Access for free at

https://openstax.org/books/anatomy-and-physiology/pages/1-introduction[/footnote]

The lungs (ltingz) are connected to the trachea by the main (primary) bronchi that branches to the right and left bronchi. See Figure
4.8"" for an illustration of the lungs. On the inferior surface, the lungs are bordered by the diaphragm. The cardiac notch, a medial
indentation found only on the left lung, allows space for the heart. The apex of the lung is the superior region, whereas the base is
the distal region near the diaphragm.“”
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bronchus

Superior lobe Lobar
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{lartiary)
bronchus

Middle lobe Cardiac nolch

Inferior Iobe Inferiar lobe

Right lung Left lung
Figure 4.8 Lungs

Each lung is composed of smaller units called lobes (16bz). The right lung consists of three lobes: the superior, middle, and inferior
lobes. The left lung is smaller and only contains two lobes, superior and inferior, as it shares space with the heart. Each lobe
receives its own large bronchus that has multiple branches. A lobectomy (16-BEK-tii-mé) refers to surgical removal of a lobe of the
lung.m
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The word roots for lungs and/or air are pneum or pneumon. For example, the medical term pneumonia (noo-MON-yd) refers to a
diseased state of the lung.L !

There are two pleural membranes in the lungs. The visceral pleura is a thin membrane on the surface of the lungs. The parietal
pleural lines the inside of the thoracic cavity. Between these two membranes is the pleural cavity that contains pleural fluid to
reduce friction and also sticks to the lungs to keep them inflated. See Figure 4.9"" for an illustration of the pleural membranes and
the pleural cavity. Pleur is the word root for pleural membranes. For example, pleural effusion (PLOOR-il &-FU-zhiin) is a
medical term that refers to excessive fluid between the pleural membranes caused by disease or trauma.
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Figure 4.9 Pleural Cavity

View the following YouTube video " to visually review the anatomy of the respiratory system: Respiratory System Anatomy
(v2.0)
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4.5: Physiology of the Respiratory System

The main function of the respiratory system is gas exchange (gis tk-SCHANJ), meaning providing a constant supply of oxygen to

the body and removing carbon dioxide. To achieve gas exchange, the structures of the respiratory system create the mechanical
— (11

movement of air into and out of the lungs called ventilation (vén-ti-L. A-shiin) (i.e., breathing).

Ventilation and the Mechanics of Breathing

The lungs bring oxygen to the cells of our body through inhalation. Inhalation (i-ha-LA-shiin), also called inspiration, is the act of
breathing in. During inhalation, the diaphragm contracts and flattens, creating a larger lung cavity, which decreases the pressure in
the lungs. At the same, the intercostal muscles (the muscles between the ribs) pull downward, also causing the thoracic cavity to
expand. The theracic cavity (thuh-RAS-ik KA-vah-tee) is the space inside the chest that contains the heart, lungs, and other
organs. As the thoracic cavity expands, a negative pressure (i.e., vacuum) is created inside the chest cavity, causing air to rush into
the lungs (because air always moves from high pressure to low pressure).

During exhalation (&ks-ha-LA-shiin), also called expiration, the act of breathing out, the diaphragm relaxes and the thoracic cavity

springs back to its original position. This causes the volume of the thoracic cavity to decrease and pressure to increase, causing air
(2] . (3] . . . . :

to leave the lungs. See Figure 4.10 for an illustration of inhalation and exhalation.
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Figure 4.10 Inhalation and Exhalation

Health care professionals use an instrument called a stethoscope (STETH-6-skop) to listen tointernal body sounds like lung
sounds. Lung sounds are caused by the movement of air from the trachea to the bronchioles to the alveoli and can be impacted by
the presence of sputum, bronchoconstriction, or fluid in the alveoli. These sounds are referred to as rhonchi (coarse crackles), rales
(fine crackles), wheezes, stridor, and pleural rub

¢ Rhonchi (rong-kahy), also referred to as coarse crackles, are low-pitched, continuous sounds heard on expiration that are a sign
of turbulent airflow through mucus in the large airways.

o Rales (raylz), also called fine crackles, are popping or crackling sounds heard on inspiration. They are associated with medical
conditions, such as heart failure or pneumonia, that cause fluid accumulation within the alveolar and interstitial spaces. The
sound is similar to that produced by rubbing strands of hair together close to your ear.

o Wheezes (wéz-€z) are whistling noises produced when air is forced through airways narrowed by bronchoconstriction or
mucosal edema. For example, patients with asthma commonly have wheezing.

o Stridor (stri-door) is heard only on inspiration. It is associated with obstruction of the trachea/upper airway.

e Pleural rub (plur-uhl ruhb) sounds like the rubbing together of leather and can be heard on inspiration and expiration. It is
caused by inflammation of the pleura membranes that results in friction as the surfaces rub against each other.

View the following YouTube video ' to review the mechanics of breathing: Mechanics of Breathing AIDA Freediving

Forced breathing, also known as hyperpnea (hi-pérp-NE-3), is a type of breathing that can occur during exercise or actions that
require the active manipulation of breathing, such as singing. During forced breathing, muscle contractions of accessory muscles,
in addition to the diaphragm, are used for inspiration and expiration. These additional muscle contractions during inspiration also
occur during labored breathing (LA-bord BRE-thing), a symptom of many respiratory disorders.
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The word root pnea refers to breathe. Therefore, tachypnea (tak-ip-NE-&) refers to rapid breathing, bradypnea (brad-IP-né-a)
refers to slow breathing, hypopnea (hi-POP-ne-3) refers to deficient breathing, and apnea (AP-né-d) refers to the absence of
breathing. Dyspnea (disp-NE-4) is a common symptom of respiratory disorders and refers to difficulty breathing.

Control of Breathing

breaths per minute. A child under 1 year of age has a normal respiratory rate between 30 and 60 breaths per minute. By the time a
child is about 10 years old, the normal rate is closer to 18 to 30. Respiratory rate can be an important indicator of a respiratory

. . o . J
disorder because the rate may increase or decrease during illness or disease.

The respiratory rate is controlled by the respiratory center located within the medulla oblongata and the pons in the brain stem,
which responds primarily to changes in carbon dioxide, oxygen, and pH levels in the blood. These changes are sensed by central
chemoreceptors, which are located in the brain, and peripheral chemoreceptors, which are located in the aortic arch and carotid
arteries. The major factor that drives breathing is surprisingly not hypoxemia (hi-pok-SE-mé-a), low levels of oxygen in the blood,
rather the concentration of carbon dioxide. Carbon dioxide is a waste product of cellular respiration and is toxic at high levels in the
blood, referred to as hypercapnia (hi-pér-KAP-né-d). As carbon dioxide levels in the blood increase, the central chemoreceptors
stimulate the contraction of the diaphragm and intercostal muscles (i.e., the muscles between the ribs), and the rate and depth of
respiration increase to help rid the body of carbon dioxide. Hyperventilation (hi-pér-vén-ti-LA-shiin) refers to rapid and deep
breathing. In contrast, low levels of carbon dioxide in the blood stimulate shallow, slow breathing to help the body retain carbon
dioxide. Hypoventilation (hi-p5-vén-ti-LA-shiin) refers to slow and shallow breathing.w

Gas Exchange

Ventilation (i.e., the mechanics of breathing) provides air to the alveoli in the lungs for gas exchange. Respiration (rés-pi-RA-
shon) refers to the exchange of gases in the lungs between the alveoli and the pulmonary capillaries or in the tissues between the
systemic capillaries and cells/tissues.

Gas exchange refers to the exchange of oxygen and carbon dioxide through capillary walls of the alveoli and the pulmonary
capillaries, called external respiration. During external respiration, oxygen from the air we breathe diffuses into the blood. Carbon
dioxide (waste) diffuses out of the blood and into the alveoli where it can be exhaled. Throughout the rest of the body, gas
exchange also occurs between the systemic capillaries and body cells/tissues, called internal respiration. During internal respiration,
oxygen diffuses out of the systemic capillaries and into the surrounding cells and tissues, and carbon dioxide diffuses from the
cells/tissues into the systemic capillaries where it is carried to the lungs. It is through this process that cells in the body are
oxygenated and carbon dioxide, the waste product of cellular respiration, is removed from the body.‘ :

Asphyxia (as-FIK-se-a) refers to deprivation of oxygen to the tissues, commonly referred to as suffocation.

Perfusion

In addition to adequate ventilation, the second important aspect of gas exchange is perfusion. Perfusion (pér-FY U-zhiin) refers to
the flow of blood. In the lungs, perfusion occurs in the pulmonary circulation (PUL-mii-nir-é sér-kydd-LA-shiin), as it moves
from the heart to the lungs and then back to the heart for distribution to the body. The pulmonary arteries (PUL-mo-né-ré ar-té-
rés) carry deoxygenated blood from the heart into the lungs, where they branch and eventually become the capillary network
composed of pulmonary capillaries. These pulmonary capillaries create the respiratory membrane with the alveoli. As the blood is

pumped through this capillary network, gas exchange occurs. -

Although a small amount of the oxygen is able to dissolve directly into the blood from the alveoli, most of the oxygen binds to
hemoglobin (HE-mo-glo-bin) within red blood cells (erythrocytes). The more oxygen the hemoglobin in red blood cells carry, the
brighter red the color of the blood. Oxygenated blood returns to the heart through the pulmonary veins to the left atrium and
ventricle, where it is pumped out to the body via the aorta. The hemoglobin on the red blood cells transports the oxygen to the
tissues throughout the body.l -

Hypoxia

Diseases and disorders affecting the respiratory system can cause hypoxia (hi-POK-sé-a), low levels of oxygen in the tissues. A
patient’s oxygenation status is routinely assessed by health care professionals using pulse oximetry. Pulse oximetry (piils &k-SIM-
1-tré) is an estimated oxygenation level based on the saturation of hemoglobin measured by a pulse oximeter. Because the majority
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of oxygen carried in the blood is attached to hemoglobin within the red blood cells, pulse oximetry estimates how much
hemoglobin is “saturated” with oxygen. The normal range for pulse oximetry is 94-100%.

Hypoxia can occur due to inadequate ventilation or impaired perfusion. For example, a medical condition called pulmonary
edema (PUL-mo-né-ré 8-DE-ma) refers to fluid accumulation in alveoli, often caused by heart failure or kidney failure. As a result
of the fluid, oxygen cannot move across the alveolar membrane into the blood, and carbon dioxide cannot be removed from the
blood. As a result, hypoxia and hypercapnia (high levels of carbon dioxide) may occur, requiring urgent medical interventions to
sustain life by decreasing carbon dioxide levels and increasing oxygen levels.

View supplementary YouTube videos for additional review of the respiratory system:

. [1s]

Respiratory System

Overview of the Respiratory System, Animation' .
Respiratory System, Part 1: Crash Course A&P 431"

6]
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4.6: Diseases and Disorders of the Respiratory System

This section provides an overview of common respiratory disorders and diseases.

Allergies

Allergies (AL-8r-jz) occur when a person’s immune system reacts to a substance and makes antibodies that identify that substance

as harmful. Substances identified as allergens can cause inflammation of the skin, sinuses, nasal passages, airways, or digestive

system. The severity of allergies varies from person to person and can range from minor irritation to a potentially life-threatening

emergency called anaphylaxis (in-i-fi-LAK-sis). While most allergies can’t be cured, allergy medications can help relieve
1

{
symptoms.

There are many types of allergies. Allergic rhinitis, commonly referred to as “hay fever,” can cause sneezing; pruritus (PRU-1I-
tiis), itching of the skin, as well as itching of the nose, eyes, or roof of the mouth; rhinorrhea; and watery, red, or swollen eyes. A
food allergy can cause tingling in the mouth; swelling of the lips, tongue, face, or throat; hives; and anaphylaxis. Read more
information about anaphylaxis in the following subsection. An insect sting allergy can cause swelling at the sting site, itching or
hives all over the body, cough, chest tightness, wheezing, shortness of breath, and anaphylaxis. A drug allergy can cause hives,
pruritus, rash, swelling in the respiratory tract, and anaphylaxis.

Anaphylaxis
Severe allergies, including allergies to foods, insect stings, medications, and blood transfusions, can trigger a severe reaction
known as anaphylaxis. As a life-threatening medical emergency, anaphylaxis can cause a patient to go into anaphylactic shock, a

potentially fatal condition. Signs and symptoms of anaphylaxis are as follows :

[10]

o View the following YouTube video for additional information about asthma: How Does Asthma Work? — Christopher E. Gaw

Bronchitis

Often developing from a cold or other respiratory infection, acute bronchitis is very common. Acute bronchitis, also called a
chest cold, usually improves within a week to ten days without lasting effects, although the cough may linger for weeks.

Chronic bronchitis (KRON-ik bréng-KI-tis), a more serious condition, is a constant irritation or inflammation of the lining of
the bronchial tubes, often due to smoking. Chronic bronchitis is one of the conditions included in chronic obstructive
pulmonary disease (COPD).[ "' Read more about COPD in the following subsection.

Symptoms for either acute bronchitis or chronic bronchitis may include the following:

o Symptoms of a common cold usually appear one to three days after exposure to a cold-causing virus. Signs and symptoms,
[16]

which can vary from person to person, are as follows

= After smoking, radon is the second leading cause of lung cancer in the United States. Radon is a naturally occurring gas
that forms in rocks, soil, and water. It cannot be seen, tasted, or smelled. When radon gets into homes or buildings
through cracks or holes, it can get trapped and build up in the air inside. People who live or work in these homes and
buildings breathe in high radon levels. Over long periods of time, radon can cause lung cancer.”

s Tuberculosis (ti-bér-kyi-LO-sis) (TB) is a serious infectious disease that affects the lungs. It is caused by bacteria
that can be spread through the air from person to person. Symptoms include a chronic cough, hemoptysis (he-MOP-
ti-sis) or coughing up blood, weight loss, night sweats, and fever. Patients with TB require a long course of treatment
involving multiple antibiotics.

1. Mayo Clinic Staff. (2022, August 5). Allergies. www.mayoclinic.org/diseases-conditions/allergies/symptoms-
causes/syc-20351497 «

2. Mayo Clinic. (2021). Anaphylaxis. www.mayoclinic.org/diseases-conditions/anaphylaxis/symptoms-causes/syc-
20351468 «
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4.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Respiratory System

Specialists

Pulmonologist

Respiratory medicine is concerned with the diagnosis and treatment of diseases related to the respiratory system. Respiratory
medicine requires in-depth knowledge of internal medicine. A physician who specializes in diagnosing and treating respiratory
system disease is called a pulmonologist (pl“ll—rn(“)n-OL—(“)-jTst).m

For more information, visit the American Lung Association’s page on pulmonologists.

Respiratory Therapist

Respiratory therapists (ré-spir-a-tor-8 THER-d-pists) (RTs) are health care professionals that monitor, assess, and treat people
who are having problems breathing. RTs are licensed in the state in which they practice. RTs are trained in ventilation and airway
management, cardiopulmonary resuscitation, and oxygen and aerosol therapy. They provide care for patients undergoing cardiac
stress-testing, pulmonary function testing, smoking cessation, high-risk births, rehabilitation, and surgery. They also assist in
treating patients with asthma, COPD, heart failure, and pneurnonia.uJ

For more information, visit the American Association for Respiratory Care’s What is an RT? web page.

Thoracic Surgeon

A thoracic surgeon (tho-RAS-ik SUR-jon) refers to a surgeon who has specialized in either thoracic (chest) surgery or
cardiothoracic (heart and chest) surgery. They perform surgery for patients with serious conditions of the heart, lungs, and other
structures in the chest cavity.

To learn more about thoracic surgeons, visit WebMD’s What is a Thoracic Surgeon? web page.

Diagnostic Testing and Procedures

Arterial Blood Gas

Arterial blood gas (ar-TIR-&-il bliid gis) (ABG) is a measurement of dissolved oxygen and carbon dioxide levels in blood taken
from an artery. ABG is often obtained for patients who have deteriorating or unstable respiratory status requiring urgent and/or
emergency treatment. An ABG is typically drawn in the forearm from the radial artery by a respiratory therapist, emergency or
critical care nurse, or other health care provider.

Bronchoscopy

A bronchoscopy (bron-KOS-k&-pé) is a procedure used to visualize the bronchi with a bronchoscope (BRONG-kd-skop), a thin,
flexible tube with a light and a lens or small video camera on the end. The tube is inserted into the patient’s nose or mouth, down
the throat, into the trachea (windpipe), and into the airways (bronchi and bronchioles) of the lungs. It is typically performed by a
physician. See Figure 419" for an image of a bronchoscopy.
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A bronchoscopy is performed to look for the causes of problems in the airways of the lungs or to further examine an abnormal area
seen on an imaging test (such as a chest X-ray or CT scan).m Any abnormal areas in the airways that are seen with the
bronchoscope can be biopsied to determine the cause of the abnormal finding. A biopsy is performed by passing long, thin
instruments down the bronchoscope, such as small forceps (tweezers), needles, or brushes to collect the samples. Sterile salt water
can also be flushed down the bronchoscope to rinse the airways and then suctioned up, which is referred to as a bronchial washing
(BRONG-ké-d1 WOSH-ing). The biopsy samples are visually examined under a microscope in a pathology lab."”

Chest X-Ray

As discussed earlier, a chest x-ray (CXR) is also referred to as a radiograph. Using a controlled beam of radiation, a CXR produces
shadow-like images of organs and tissues like the bones, lungs, heart, and the diaphragm. After passing through the body, the beam
hits a piece of film or a special detector. Tissues in the body absorb or block the radiation to varying degrees. Dense tissues, such as
bones, block most radiation and appear white on the CXR. Soft tissues, like fat or muscle, block less radiation and show up in
shades of gray. Organs that are mostly air (such as the lungs) appear black. Tumors are usually denser than the tissue around them,
so they often show up as lighter shades of gray " See Figure 4. 20" for an image of a CXR. A CXR is used to diagnose a variety of
respiratory conditions, such as pneumonia, pulmonary edema, and cancer.

Figure 4.20 Chest X-ray

Computed Tomography (CT) Scan

A computed tomography scan (kdm-PYOO-téd t5-mOG-ri-fée skin) (CT) uses X-rays to make detailed cross-sectional images of
a person’s body. Instead of taking one or two pictures like a regular X-ray, a CT scanner takes many pictures and then a computer
combines them to create detailed images in slices of the part of the body being studied. See Figure 4.21" for an image of a CT
scanner.

Figure 4.21 CT Scanner

A CT scan is more likely to show lung tumors than routine chest X-rays. It can also show the size, shape, and position of any lung

tumor and can help visualize enlarged lymph nodes that might contain cancer that has spread. A CT scan can also be used to look
. . . . . (1o

for masses in the liver, brain, and other organs that can occur if the cancer has metastasized.

If a suspected area of cancer is deep within the body, a CT scan can be used to guide a biopsy needle into this area to obtain a tissue
sample to biopsy for cancer. This procedure is referred to as a CT-guided needle biopsy (sé-t¢ GI-déd NE-diil BT—ép—sé).m See
Figure 4.22"" for an image of a CT-guided needle biopsy of the lung.
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Figure 4.22 CT-Guided Needle Biopsy

Endotracheal Intubation

When a patient is experiencing respiratory failure or receiving general anesthesia during surgery, an endotracheal tube (én-do-
TRA-ke-il tiib) (ET tube) is inserted to maintain a patent airway by health care professionals with advanced training, such as a
respiratory therapist, paramedic, anesthesiologist, or physician. The ET tube is sealed within the trachea with an inflatable cuff, and
oxygen is supplied via a bag valve mask or via mechanical ventilation. See Figure 4.23"" for an image of a cuffed endotracheal
tube.

Figure 4.23 An Endotracheal Tube

Magnetic Resonance Imaging (MRI)

Similar to CT scans, magnetic resonance imaging (mig-NET-ik réz-6-nins IM-i-jing) (MRI) scans show detailed images of soft
tissues in the body. However, MRI scans use radio waves and strong magnets instead of radiation. MRI scans are used to diagnose
many medical conditions, such as soft tissue abnormalities, tears in ligaments, joint abnormalities, and tumors. They are also used
to evaluate for metastasis of cancer to other areas of the body, such as the brain, liver, lungs, and bones.

Mechanical Ventilation

A mechanical ventilator (mé-kén-I-kal vén-tI-1a-tor) is a machine attached to an endotracheal tube to assist or replace spontaneous
breathing. Mechanical ventilation is termed invasive because it requires placement of an endotracheal tube in the trachea.
Mechanical ventilators are typically managed by respiratory therapists. See Figure 4.24"" for an image of a simulated patient who
is intubated with an endotracheal tube that is attached to a mechanical ventilator.
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Figure 4.24 Simulated Intubated Patient on a Mechanical Ventilator

Needle Biopsy

During a needle biopsy (NE-diil BI-6p-sé), doctors use a needle to obtain a small sample of cells from a suspicious area (mass) to
examine under a microscope. An advantage of needle biopsies is that they don’t require a surgical incision. There are a variety of
types of needle biopsies. One type of needle biopsy is a fine needle aspiration biopsy (fin NE-diil ds-pi-RA-shiin BI-6p-s¢)
(FNA). During this procedure, a syringe with a very thin, needle is used to asplrate (AS-pi-rat) or withdraw cells and small
fragments of tissue. An FNA biopsy is often used to check for cancer in lymph nodes.

Positron Emission Tomography Scan

During a positron emission tomography scan (pdz-I-trén i-MISH-an t6-m8G-ri-fé skin) (PET), a slightly radioactive substance
is injected into the patient’s blood. If cancer cells are present in the body, they have a higher uptake of this radioactive substance
and appear as a highlighted area on the scan. Often a PET scan is combined with a CT scan so the highlighted areas on the PET
scan can be easily visualized with the corresponding image on the CT scan. PET/CT scans are useful to determine if cancer has
spread to other parts of the body.‘ " See Figure 4.25 " for an image of a PET/CT scan showing a red highlighted area of radioactive
substance, indicating cancer cells have spread to this area of the body.

Figure 4.25 PET-CT Scan

Pulmonary Function Tests

Pulmonary function tests (PUL-mo-na-ré fiink-shiin tésts) (PFTs) allow physicians and respiratory therapists to evaluate the
respiratory function of patients with various types of lung disease. PFTs do not provide a specific diagnosis, but the results are
combined with other assessment data to reach a diagnosis. PFTs also help determine the severity of pulmonary disease, assess the
patient’s response to treatment, and monitor for possible disease progression over time.

Spirometry (spi-ROM-&-tré) is a common PFT that measures the patient’s ability to inhale and exhale air relative to time using a
device called a spirometer. Spirometry is used for diagnosis and therapeutic management of common respiratory disorders, such as
asthma and chronic obstructive pulmonary disease (COPD). The primary measurements during spirometry testing are forced vital
capacity (FVCQ), forced expiratory volume exhaled in the first second (FEV1), and the FEV1/FVC ratio. The spirometry procedure
has three phases that include maximal inspiration, a “blast” of exhalation, and a complete exhalation. " View an illustration of
spirometry in Figure 4.26.
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Figure 4.26 Spirometry

View the following YouTube video ' for more information about spirometry: How To Do a Spirometry Test and Interpret the
Results

Sputum Culture

A sputum culture (SPYOO-tiim KUL-chiir) is a diagnostic test that evaluates the type and number of bacteria present in mucus
from the respiratory tract. The patient is asked to cough deeply and spit any mucus that comes up into a sterile specimen container.
Care must be taken to ensure the specimen only contains mucus and not saliva. The sample is sent to a lab where it is placed in a
special dish and examined for two to three days or longer to see if bacteria or other disease-causing pathogens grow. See Figure
4.27"" for an image of a sputum culture.

Figure 4.27 Sputum Culture

Thoracentesis

If fluid has collected in the pleural space around the lungs (called a pleural effusion), health care providers perform a procedure
called a thoracentesis (thor-uh-sen-TEE-sis) to remove the fluid. Pleural effusion is typically caused by a medical condition, such
as pneumonia, heart failure, infection, or lung cancer.

During a thoracentesis, the patient’s skin is numbed, and a needle is inserted between the ribs to aspirate (i.e., suction) the fluid for
examination in the lab. If recurrent pleural effusions cause the patient to have trouble breathing, thoracentesis may be repeated to
remove additional fluid to help the patient breathe better.  See Figure 4.28"" for an illustration of removal of fluid during a
thoracentesis.

Patient sitting
2\ upright and
| leaning on table

— - 1 Pleural space filled

Fluid pushes with excess fluid
on left lung

Fluid collects in
bag or syringe

Figure 4.28 Thoracentesis
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Tracheostomy

A tracheostomy (tra-ké-OS-t6-mé) is a surgically created opening, called a stoma, that goes from the front of the patient’s neck
into the trachea. A tracheostomy tube is placed through the stoma into the trachea to maintain a patent (open) airway and to
administer oxygen. A tracheostomy may be an emergent procedure performed due to an airway obstruction or a planned procedure
to manage a disease process. See Figure 4.29"" for an illustration of a patient with a tracheostomy tube in place.

tfracheostomny
fube in place

Trach

tube is placed in
the tracheostomy
(hole)

. | (Anafomy is shown
Inflatable cuff 1\ in cross-section)

Figure 4.29 Patient With Tracheostomy Tube

Respiratory Equipment

There are various types of medical devices related to the respiratory system.

Continuous Positive Airway Pressure (CPAP)
A continuous positive airway pressure device (kon-TIN-yi-iis POZ-i-tiv AIR-wa PRESS-iir di-VIS) (CPAP) is used for people
who are able to breathe spontaneously on their own but need help in keeping their airway unobstructed, such as those with
obstructive sleep apnea. The CPAP device consists of a special mask that covers the patient’s nose, or nose and mouth, and is
attached to a machine that continuously applies mild air pressure to keep the patient’s airways from collapsing. See Figure 430"
for an illustration of a patient wearing a CPAP device while sleeping.

Continuous Positive

Airway Pressure
[CPAP} Machine

Figure 4.30 CPAP Machine

Bilevel Positive Airway Pressure (BiPAP)

A bilevel positive airway pressure (BI-1év-&l POZ-i-tiv AR-wa PRESH-iir) (BiPAP) device is similar to a CPAP device in that it
is used to prevent airways from collapsing, but BiPAP devices have two pressure settings. One setting occurs during inhalation, and
a lower pressure setting is used during exhalation. Patients using BiPAP devices in their home environment for obstructive sleep
apnea often find these two pressures more tolerable because they don’t have to exhale against continuous pressure. In acute care
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settings, BiPAP devices are also used for patients in acute respiratory distress as a noninvasive alternative to intubation and

. o . . X (28] . . . .
mechanical ventilation and are managed by respiratory therapists. See Figure 4.31 " for an image of a simulated patient wearing a
BiPAP mask in a hospital setting.

Figure 4.31 Simulated Patient Wearing a BiPAP Mask

Nasal Cannula

A nasal cannula (NA-zil KAN-yii-13) is the simplest and most commonly used oxygenation device. It consists of oxygen tubing
connected to two short prongs that are inserted into the patient’s nares (nostrils). See Figure 432" for an image of a nasal cannula.
Nasal cannulas are used for short- and long-term therapy and are best used with stable patients who require low amounts of oxygen,
such as patients with COPD.

3 .
Figure 4.32 Nasal Cannula

Read more information about additional oxygenation devices such as a high-flow nasal cannula, non-rebreather mask, partial
rebreather mask, Venturi mask, oxymask, and oxymizer in the “Oxygenation Equipment” section of the “Oxygen Therapy” chapter
of Open RN Nursing Skills, 2e.

Pulse Oximeter

A pulse oximeter (piils 6k-SIM-i-tr) is a commonly used portable device used to obtain a patient’s oxygen saturation level, often
referred to as a pulse oximetry reading. The pulse oximeter analyzes light produced by the probe as it passes through the finger to
determine the saturation level of hemoglobin with oxygen while also analyzing the pulse rate See Figure 4.33" for an image of a
portable pulse oximeter. The normal range for a pulse oximetry reading for an adult without an underlying respiratory condition is

94-100%.
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Figure 4.33 Portable Pulse Oximeter
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4.8: Respiratory System Learning Activities

Interactive Learning Activity: Label the anatomy of the respiratory system using this drag and drop activity.
Interactive Learning Activity: Study terms discussed in this chapter using these flashcards.

Interactive Learning Activity: Test your comprehension of respiratory system terms and concepts.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter:

You can also print this as a Chapter 4 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 4.8: Respiratory System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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4.9: Glossary

Adenoid (AD-é-noyd): Lymphatic tissue between the back of the nasal cavity and the pharynx. (Chapter 4.4)

Adenoiditis (ad-é-noyd-IT-is): Inflammation of the adenoids. (Chapter 4.4)

Allergies (AL-ér-jéz): A condition in which the immune system reacts abnormally to a foreign substance. (Chapter 4.6)
Alveolar (al-VE-6-1ar): Pertaining to the alveoli, the small air sacs in the lungs responsible for gas exchange. (Chapter 4.4)
Alveoli (al-VE-8-I1): Tiny air sacs in the lungs where the exchange of oxygen and carbon dioxide takes place. (Chapter 4.4)
Anaphylaxis (an-a-fi-LAK-sis): A severe, potentially life-threatening allergic reaction. (Chapter 4.6)

Apnea (AP-né-i): Absence of breathing. (Chapter 4.5)

Arterial blood gas (ar-TIR-é-il bliid gas): A test that measures the amounts of oxygen and carbon dioxide in the blood from an
artery. It is used to check how well the lungs are able to move oxygen into the blood and remove carbon dioxide from the blood.
(Chapter 4.7)

Asphyxia (as-FIK-sé-a): A condition arising when the body is deprived of oxygen, causing unconsciousness or death; suffocation.
(Chapter 4.5)

Aspirate (AS-pi-rat): To draw in or out using a sucking motion, typically refers to the process of drawing fluid or tissue samples
from the body. (Chapter 4.7)

Aspiration (ds-pi-RA-shiin): The inhalation of food, liquid, or other material into the respiratory tract. (Chapter 4.4)

Asthma (AZ-ma): A condition in which a person’s airways become inflamed, narrow, and swell, producing extra mucus, which
makes it difficult to breathe. (Chapter 4.6)

Asthma attacks (AZ-ma a-TAKS): Episodes of severe asthma symptoms, such as coughing, wheezing, and shortness of breath.
(Chapter 4.6)

Atelectasis (at-é-IEK-ta-sis): The collapse of part or all of a lung, often caused by a blockage of the air passages or by pressure on
the outside of the lung. (Chapter 4.4)

Bilevel positive airway pressure (BI-lév-él POZ-i-tiv AR-wa PRESH-iir) (BiPAP): A form of noninvasive ventilation that
provides two levels of air pressure, one for inhalation and a lower one for exhalation, used in the treatment of sleep apnea and other
respiratory problems. (Chapter 4.7)

Bradypnea (brad-IP-né-a): Abnormally slow breathing. (Chapter 4.5)
Bronchi (BRONG-ki): The main passageways into the lungs. (Chapter 4.4)

Bronchial washing (BRONG-ké-al WOSH-ing): A procedure during bronchoscopy where saline is squirted into a part of the
lung and then recollected for examination. It’s used to collect cells from the bronchial tubes. (Chapter 4.7)

Bronchioles (BRONG-ké-olz): Small branches of the bronchi that lead to the alveoli in the lungs. (Chapter 4.4)

Bronchiolitis (brong-ké-OL-i-tis): An inflammation of the small airways in the lungs, known as bronchioles, usually due to a
viral infection. It is most common in infants and young children, particularly during the winter months, and can cause symptoms
like wheezing, coughing, and difficulty breathing. (Chapter 4.6)

Bronchitis (brong-KI-tis): Inflammation of the bronchial tubes, often resulting from infection or environmental factors like
smoking. (Chapter 4.4)

Bronchodilator (brong-ko-DI-1a-t6r): A drug that relaxes bronchial muscle resulting in expansion of the bronchial air passages,
used in conditions like asthma. (Chapter 4.6)

Bronchoscope (BRONG-ké-skop): A medical instrument with a light and camera used for examining the inside of the trachea,
bronchi, and lungs. (Chapter 4.7)

Bronchoscopy (brong-KOS-ko-pé): A procedure that allows a doctor to look at the airway through a thin viewing instrument
called a bronchoscope. (Chapter 4.4)

Bronchospasm (BRONG-ko-spaz-iim): The sudden constriction of the muscles in the bronchial walls. (Chapter 4.4)
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Cancer (KAN-sér): A disease in which abnormal cells divide uncontrollably and destroy body tissue. (Chapter 4.6)

Chest X-rays (chést éks-raz) (CXR): An imaging test that uses small amounts of radiation to produce pictures of the organs,
bones, and tissues in the chest area; also called radiographs. (Chapter 4.6)

Chronic bronchitis (KRON-ik brong-KI-tis): A form of bronchitis characterized by chronic cough and mucus production for at
least three months in two consecutive years. (Chapter 4.6)

Chronic obstructive pulmonary disease (KRON-ik 6b-STRUK-tiv PUL-mo-né-ré di-ZEZ) (COPD): A group of lung diseases
that block airflow and make it difficult to breathe. (Chapter 4.6)

Computed tomography scan (kém-PYOO-téd t6-mOG-ri-fe skan) (CT): A medical imaging technique used to create detailed
images of internal body structures, particularly useful for diagnosing diseases or conditions in the lungs and other thoracic
structures. (Chapter 4.7)

Continuous positive airway pressure device (kon-TIN-yii-tis POZ-i-tiv AIR-wa PRESS-iir di-VIS) (CPAP): A type of therapy
used in sleep apnea, in which air is supplied through a mask to keep airways open during sleep. (Chapter 4.6)

CT-guided needle biopsy (sé-té GI-déd NE-diil BI-op-s€): A procedure where a needle biopsy is performed with the guidance of
computed tomography (CT) imaging to obtain a tissue sample from the lung or other internal organs. (Chapter 4.7)

Cyanosis (s1-3-NO-sis): A bluish discoloration of the skin and mucous membranes resulting from poor circulation or inadequate
oxygenation of the blood. (Chapter 4.6)

Cyanotic (si-a-NOT-ik): Pertaining to cyanosis; a bluish or purplish discoloration of the skin due to deficient oxygenation of the
blood. (Chapter 4.6)

Cystic fibrosis (SIS-tik fi-BRO-sis): A genetic disorder affecting the lungs and digestive system, characterized by thick, sticky
mucus that can clog airways and lead to respiratory and digestive problems. (Chapter 4.6)

Dysphonia (dis-FO-né-a): Difficulty in speaking due to a problem with the voice. (Chapter 4.4)
Dyspnea (dis-PNE-i): Difficulty or discomfort in breathing; shortness of breath. (Chapter 4.5)

Emphysema (ém-fi-ZE-ma): A chronic respiratory disease where there is overinflation of the air sacs (alveoli) in the lungs,
leading to a decrease in lung function and breathlessness. (Chapter 4.6)

Endotracheal tube (én-do-TRA-ké-al tiib) (ET tube): A flexible plastic tube that is put in the mouth and then down into the
trachea to help a patient breathe. (Chapter 4.7)

Epiglottis (&-pi-GLOT-is): A flap of tissue that covers the trachea during swallowing to prevent aspiration. (Chapter 4.4)
Epistaxis (ép-i-STAK-sis): Bleeding from the nose; also called rhinorrhagia. (Chapter 4.4)

Exacerbations (ég-za-sér-BA-shiins): Episodes where symptoms of a disease become worse or more severe. (Chapter 4.6)
Exhalation (8ks-ha-LA-shiin): The process of breathing out air. (Chapter 4.5)

Fine needle aspiration biopsy (fin NE-diil ds-pi-RA-shiin BI-op-sé) (FNA): A diagnostic procedure used to investigate lumps or
masses. In this technique, a thin needle is used to extract sample cells from the body. (Chapter 4.7)

Gas exchange (gas ik-SCHANJ): The process in the lungs where oxygen is taken up by the blood and carbon dioxide is released
from the blood. (Chapter 4.5)

Hemoglobin (HE-mo-gla-bin): A protein in red blood cells that carries oxygen from the lungs to the rest of the body and returns
carbon dioxide from the body to the lungs. (Chapter 4.5)

Hemoptysis (hé-MOP-ti-sis): Coughing up blood from the respiratory tract. (Chapter 4.6)

Hypercapnia (hi-pér-KAP-né-a): Excess carbon dioxide in the bloodstream, typically caused by inadequate respiration. (Chapter
4.5)

Hyperpnea (hi-PUR-pné-a): Excessively deep or rapid breathing; forced breathing. (Chapter 4.5)

Hyperventilation (hi-pér-vén-ti-LA-shiin): Breathing that is deeper and more rapid than normal. (Chapter 4.5)

Hypopnea (hi-pOP-né-i): Deficient shallow or slow breathing. (Chapter 4.5)

https://med.libretexts.org/@go/page/93878



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93878?pdf

LibreTexts"

Hypoventilation (hi-p6-vén-ti-LA-shiin): Reduced rate and/or depth of air movement into the lungs, leading to increased carbon
dioxide levels in the blood. (Chapter 4.5)

Hypoxemia (hi-pok-SE-meé-a): Low levels of oxygen in the blood. (Chapter 4.5)

Hypoxia (hi-POK-sé-i): A condition in which the body or a region of the body is deprived of adequate oxygen supply at the tissue
level. (Chapter 4.5)

Influenza (in-fl66-én-za): A highly contagious viral infection affecting the respiratory tract, commonly referred to as the flu, with
symptoms like fever, cough, sore throat, and muscle aches. (Chapter 4.6)

Inhalation (in-ha-l1A-shiin): The process of breathing in air. (Chapter 4.5)

Labored breathing (LA-bord BRE-thing): Breathing that requires more effort than normal; often a sign of distress or illness.
(Chapter 4.5)

Laryngitis (1a-rin-JI-tis): Inflammation of the larynx, typically resulting in huskiness or loss of voice. (Chapter 4.4)

Larynx (LAR-ingks): The organ forming an air passage to the lungs and holding the vocal cords; the voice box. (Chapter 4.4)
Lobectomy (16-BEK-t6-mé): Surgical removal of a lobe of an organ, such as a lobe of the lung. (Chapter 4.4)

Lobes (Iobz): Divisions of the lungs; the right lung has three lobes, and the left lung has two. (Chapter 4.4)

Lung cancer (liing KAN-sor): A type of cancer that begins in the lungs and may spread to lymph nodes or other organs in the
body. (Chapter 4.6)

Lungs (lingz): The main organs of the respiratory system, responsible for the exchange of oxygen and carbon dioxide. (Chapter
4.4)

Magnetic resonance imaging (mag-NET-ik réz-6-nins IM-a-jing) (MRI): A medical imaging technique used in radiology to
form pictures of the anatomy and the physiological processes of the body. (Chapter 4.7)

Mechanical ventilator (mé-kin-I-kil vén-ti-la-tér): A machine that provides respiratory support for patients who are unable to
breathe effectively on their own. (Chapter 4.7)

Metastases (mé-TAS-tid-séz): The spread of cancer from one part of the body to another. (Chapter 4.6)

Mucus (MU-kiis): A slippery secretion produced by, and covering, mucous membranes for lubrication and protection. (Chapter
4.4)

Nasal cannula (NA-zal KAN-yii-ld): A device used to deliver supplemental oxygen or increased airflow to a patient in need of
respiratory help. (Chapter 4.7)

Nebulizer (NEB-yii-li-zér): A device for converting a drug into mist and delivering it to the lungs, often used in treating asthma
and other respiratory conditions. (Chapter 4.6)

Needle biopsy (NE-diil BI-op-s€): A procedure to obtain a sample of cells from the body for laboratory testing, often used to
diagnose diseases such as cancer. (Chapter 4.7)

Obstructive sleep apnea (6b-STRUK-tiv slép ap-NE-i) (OSA): A sleep disorder characterized by pauses in breathing or periods
of shallow breathing during sleep. (Chapter 4.6)

Peak flow meter (pék flo mé-tér): A small, hand-held device used to measure the ability to push air out of the lungs. (Chapter 4.6)

Perfusion (pér-FYU-zhiin): The passage of fluid through the circulatory system or lymphatic system to an organ or a tissue.
(Chapter 4.5)

Pharyngitis (fa-RIN-JI-tis): Inflammation of the pharynx, often resulting in a sore throat. (Chapter 4.4)

Pharynx (FAR-ingks): Commonly known as the throat; a part of the neck and throat that is situated posteriorly to the mouth and
nasal cavity and cranially to the esophagus and larynx. (Chapter 4.4)

Pleural effusion (PLUR-il é-FYU-zhiin): A condition where fluid accumulates in the pleural space, the area between the layers
of tissue that line the lungs and chest cavity. (Chapter 4.4)

Pleural rub (plur-uhl ruhb): An abnormal lung sound that is caused by inflammation of the pleura membranes that results in
friction as the surfaces rub against each other. (Chapter 4.5)
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Pneumonia (nii-MO-né-d): An infection that inflames the air sacs in one or both lungs, which may fill with fluid or pus. (Chapter
4.4)

Positron emission tomography scan (péz-I-tron i-MISH-9n t6-méG-ra-fé skian) (PET): A diagnostic imaging test using a
radioactive substance to look for disease in the body, often used for detecting cancer. (Chapter 4.7)

Pruritus (PRU-ri-tiis): Itching or an uncomfortable irritation of the skin. (Chapter 4.6)

Pulmonary arteries (PUL-mo-né-ré ar-té-rés): The arteries carrying blood from the right ventricle of the heart to the lungs for
oxygenation. (Chapter 4.5)

Pulmonary circulation (PUL-m&-né-ré sir-kyii-LA-shiin): The part of the circulatory system which carries blood from the heart
to the lungs and back to the heart. (Chapter 4.5)

Pulmonary edema (PUL-mon-ar-é é-DE-ma): Fluid accumulation in the alveoli of the lungs, often caused by heart or kidney
failure. (Chapter 4.5)

Pulmonary embolism (PUL-mé-na-ré ém-BO-li-ziim) (PE): A blockage in one of the pulmonary arteries in the lungs, usually
caused by blood clots that travel to the lungs from the legs or other parts of the body. (Chapter 4.6)

Pulmonary function tests (PUL-mé-na-ré fiink-shiin tésts) (PFTs): A group of tests that measure how well the lungs take in and
release air and how well they move gases such as oxygen from the atmosphere into the body’s circulation. (Chapter 4.7)

Pulmonologist (piil-mén-OL-6-jist): A physician who specializes in the diagnosis and treatment of diseases and disorders related
to the respiratory system. (Chapter 4.7)

Pulse oximeter (piils 6k-SIM-i-tor): A small, clip-like device that attaches to a body part, like toes or an earlobe, but most
commonly to a finger, to measure the oxygen saturation of arterial blood. (Chapter 4.5)

Radiographs (RA-dg-6-graf): Images produced on a sensitive plate or film by X-rays, gamma rays, or similar radiation, and used
in medical examinations. (Chapter 4.6)

Rales (raylz): An abnormal lung sound, also called fine crackles, that sound like popping or crackling sounds on inspiration. Rales
are associated with medical conditions that cause fluid accumulation within the alveolar and interstitial spaces, such as heart failure
or pneumonia. (Chapter 4.5)

Respiration (rés-pi-RA-shon): The process of inhaling oxygen from the air and exhaling carbon dioxide out of the body. It is a
vital function for the survival of humans and many other organisms, facilitating the exchange of gases in the lungs and tissues.
(Chapter 4.5)

Respiratory rate (RES-pir-a-to-ré rat): The number of breaths a person takes per minute. (Chapter 4.5)

Respiratory syncytial virus (rés-pi-RA-tor-é SIN-si-shé-al VI-riis) (RSV): A common and highly contagious virus that causes
infections of the respiratory tract. It can lead to mild, cold-like symptoms in adults and older children but can be severe in infants,
young children, and older adults, especially those with underlying health conditions. (Chapter 4.6)

Respiratory therapists (ré-spir-a-tor-¢ THER-a-pists): Health care professionals who specialize in providing care for patients
with breathing or other cardiopulmonary disorders. (Chapter 4.7)

Rhinitis (rye-NYE-tis): Inflammation of the nasal mucosa. (Chapter 4.4)
Rhinorrhagia (ri-no-RA-jé-a): Bleeding from the nose, also known as epistaxis. (Chapter 4.4)

Rhinorrhea (rye-noh-REE-uh): Excess mucous production by the nasal cavities, commonly referred to as a “runny nose.”
(Chapter 4.4)

Rhonchi (rong-kahy): An abnormal lung sounds, also referred to as coarse crackles, that are are low-pitched, continuous sounds
heard on expiration that are a sign of turbulent airflow through mucus in the large airways. (Chapter 4.5)

Septum (SEP-tiim): The structure separating the left and right airways in the nose, dividing the two nostrils. (Chapter 4.4)
Sinusitis (s-nii-SI-tis): Inflammation of the sinus cavities. (Chapter 4.4)

Spirometry (spi-ROM-é-tré): A common office test used to assess how well the lungs work by measuring how much air is
inhaled, how much is exhaled, and how quickly it is exhaled. (Chapter 4.7)

Sputum (SPUT-iim): Mucous secretions from the respiratory tract that can be expelled through the mouth. (Chapter 4.4)
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Sputum culture (SPYOO-tiim KUL-chiir): A test to detect and identify bacteria or fungi that are infecting the lungs or breathing
passages. (Chapter 4.7)

Stethoscope (STETH-6-skop): A medical instrument used for listening to the internal sounds of an organism, typically used for
heart and lung sounds. (Chapter 4.5)

Stridor (stri-door): An abnormal lungs sound heard during inspiration that is associated with obstruction of the trachea/upper
airway. (Chapter 4.5)

Surfactant (SUR-fak-tint): A substance that reduces the surface tension of fluid in the lungs and helps make the alveoli more
stable. (Chapter 4.4)

Tachypnea (tak-IP-né-a): Rapid breathing. (Chapter 4.5)

Thoracentesis (thor-d-sén-TE-sis): A procedure to remove fluid from the space between the lining of the outside of the lungs
(pleura) and the wall of the chest. (Chapter 4.7)

Thoracic cavity (tho-RAS-ik KAV-i-t&): The area of the body located between the neck and the diaphragm, housing the lungs and
heart. (Chapter 4.5)

Thoracic surgeon (th-RAS-ik SUR-jén): A surgeon who specializes in surgical procedures of the chest, including the heart,
lungs, esophagus, and other organs in the chest. (Chapter 4.7)

Tonsillitis (ton-sil-I-tis): Inflammation of the tonsils. (Chapter 4.4)

Trachea (TRA-ké-a): The windpipe; a tube that connects the larynx to the bronchi, providing a pathway for air to enter the lungs.
(Chapter 4.4)

Tracheostomy (tra-ké-OS-t6-mé): A surgical procedure to create an opening through the neck into the trachea (windpipe) to
allow direct access to the breathing tube. (Chapter 4.4)

Tuberculosis (tu-bér-kyii-lo-sis) (TB): A serious infectious disease that mainly affects the lungs, caused by the bacterium
Mycobacterium tuberculosis. (Chapter 4.6)

Upper respiratory infection (UP-er RES-pir-a-té-ré in-FEK-shun) (URI): A viral infection of one or more structures of the
upper respiratory system, including the nose, nasal cavities, sinuses, pharynx, and larynx. (Chapter 4.4)

Ventilation (vén-ti-LA-shiin): The movement of air in and out of the lungs. (Chapter 4.5)

Wheezing (HWE-zing): A high-pitched whistling sound made while breathing, typically heard when exhaling, often associated
with asthma or lung diseases. (Chapter 4.6)

This page titled 4.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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5.1: Urinary System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
urinary system

o Identify meanings of key word components of the urinary system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the urinary system

o Use terms related to the urinary system

o Use terms related to the diseases and disorders of the urinary system

Introduction to the Urinary System

The urinary system filters waste products from the blood and produces urine. It also performs several additional physiological
processes, such as regulating fluid volume and electrolyte levels, releasing hormones to control blood pressure and red blood cell
production, and helping with bone health by controlling calcium and phosphorus levels.

This chapter will review common word components related to the urinary system to assist students in learning how to analyze,
build, and define terms. Other urinary terms, whose definitions cannot be easily built from word components, will be described in
context based on the anatomy and physiology of the urinary system and common diseases and disorders. Medical specialists,
diagnostic tests, and procedures related to the urinary system will also be discussed.

View the following YouTube video  on the urinary system: Urinary System, Part 1: Crash Course Anatomy & Physiology #38

1. CrashCourse. (2015, October 12). Urinary system, Part 1: Crash Course Anatomy & Physiology #38 [Video]. YouTube. All
rights reserved. https://youtu.be/1128tW1H5a8?si=qJRaFS8EPQrVMMkqQ «

This page titled 5.1: Urinary System Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
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5.2: Examples of Urinary Terms Easily Defined By Their Word Components
Here are examples of urinary medical terms that can be easily defined by breaking them into word components.
Cystoscopy

1. Break down the medical term into word components: Cyst/o/scopy

2. Label the word parts: Cyst = WR; o0 = CV; scopy = S

3. Define the word components: Cyst = bladder; scopy = visual examination

4. Create a final definition of the medical term: Visual examination of the bladder

Dysuria

1. Break down the medical term into word components: Dys/ur/ia

2. Label the word components: Dys = P; ur = WR; ia=S

3. Define the word components: Dys = painful or difficult; ur = urine; ia = condition of

4. Create a final definition of the medical term: Condition of difficult or painful urination

Nephritis

1. Break down the medical term into word components: Nephr/itis

2. Label the word components: Nephr = WR; itis = S

3. Define the word components: Nephr = kidney; itis = inflammation

4. Create a final definition of the medical term: Inflammation of the kidney

Interactive Learning Activity: Practice defining and pronouncing additional urinary system medical terms by
breaking them down into word parts.

You can also print this as a Chapter 5 Student Companion Worksheet and check your answers with this Answer Key.

This page titled 5.2: Examples of Urinary Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .

https://med.libretexts.org/@go/page/93882



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93882?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/05%3A_Urinary_System_Terminology/5.02%3A_Examples_of_Urinary_Terms_Easily_Defined_By_Their_Word_Components
https://docs.google.com/document/d/1VLXN5Ci2d40EdxfaqOyAIENdkmwRcUQU7j2oErN-XH4/edit?usp=sharing
https://docs.google.com/document/d/1S5ssjhGv5XfRebuLW3cb7x0H3V0--DoKPr5JBsI7yzk/edit?usp=sharing
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/05%3A_Urinary_System_Terminology/5.02%3A_Examples_of_Urinary_Terms_Easily_Defined_By_Their_Word_Components
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/05%3A_Urinary_System_Terminology/5.02%3A_Examples_of_Urinary_Terms_Easily_Defined_By_Their_Word_Components?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts"

5.3: Word Components Related to the Urinary System

This section will describe common word components related to the urinary system. These word components can be used to build
definitions for many medical terms related to the urinary system. Other common prefixes are described in Chapter 1.3, and
common suffixes are described in Chapter 1.5.

Common Prefixes Related to the Urinary System
e a-: Absence of, without

e an-: Absence of, without

¢ dia-: Through, complete

o dys-: Painful, abnormal, difficult, labored

¢ poly-: Many, much

Common Word Roots With A Combing Vowel Related to the Urinary System
o albumin/o: Albumin

e azot/o: Urea, nitrogen

¢ blast/o: Developing cell, germ cell
e cyst/o: Bladder, sac

e glomerul/o: Glomerulus

o glyc/o: Sugar

o glycos/o: Sugar

o hydr/o: Water

o lith/o: Stone, calculus

e meat/o: Meatus

¢ nephr/o: Kidney

e mnoct/i: Night

o olig/o: Few, scanty

e py/o: Pus

o pyel/o: Renal pelvis

¢ ren/o: Kidney

e ur/o: Urine, urinary tract

e ureter/o: Ureter

o urethr/o: Urethra

e urin/o: Urine, urinary tract
o vesic/o: Bladder, sac

Common Suffixes Related to the Urinary System
o -al: Pertaining to

e -ary: Pertaining to

e -cele: Hernia, protrusion

e -emia: In the blood

o -esis: Condition

e -gram: The recorded radiographic image

o -graph: Instrument used to record

o -graphy: Process of recording, radiographic imaging
o -iasis: Condition

o -itis: Inflammation

o -lith: Stone

o -lysis: Loosening, dissolution, separating

o -megaly: Enlarged, enlargement

o -oma: Tumor, swelling

o -osis: Abnormal condition
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e -pexy: Surgical fixation, suspension

e -ptosis: Drooping, sagging, prolapse

o -rrhaphy: Suturing, repairing

o -scope: Instrument used for visual examination
e -scopic: Pertaining to visual examination

e -scopy: Visual examination

o -stomy: Creation of an artificial opening

e -tomy: Cut into, incision

e -tripsy: Surgical crushing

e -uria: Urine, urination

This page titled 5.3: Word Components Related to the Urinary System is shared under a CC BY 4.0 license and was authored, remixed, and/or

curated by Open Resources for Nursing (OpenRN) .
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5.4: Anatomy of the Urinary System

The urinary (YUR-I-nér-8) system, also referred to as the renal (RE-nil) system or urinary tract (YUR-i-nér-€ trikt), consists of
the kidneys, ureters, bladder, and urethra. The kidneys form urine and perform other functions attributed to the urinary system. The
ureters carry the urine away from kidneys to the urinary bladder, where it is stored untll it is expelled during urination. The urethra
carries the urine from the urinary bladder to the outside the body during urination.  See Figure 5. 1" for an illustration of the male

urinary system.

Male Urinary System
Figure 5.1 Male Urinary System

Kidneys

The kidneys (KID-néz) are a pair of organs that filters waste from the blood and produces urine. Kidneys lie on either side of the
spine behind the abdominal cavity, well protected by muscle, fat, and ribs. They are roughly the size of your fist. The male kidneys
are typically a bit larger than the female kidneys The kidneys are well-vascularized, receiving about 25 percent of the blood
pumped out of the heart with each heartbeat.” Flgure 5.2 shows the location of the kidneys.

Livar

Kidney

12th ril

Ureter

Figure 5.2 Kidneys

The outer region of the kidney is called the renal cortex, and the inner region is called the renal medulla. See Figure 5.3 for an
illustration of the internal structures of the kidney. The renal hilum is the entry and exit site for vessels, nerves, and ureters. The
renal arteries (colored red) come directly from the descending aorta, and the renal veins (colored blue) return cleansed blood to the

. . [6
inferior vena cava.
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Figure 5.3 Internal Structures of the Kidney

Arterioles and Nephrons

The renal artery branches into small arteries called afferent arterioles that bring blood to the nephron. See Figure 5.4 for an
illustration of blood flow from the renal artery to the afferent arterioles to a nephron. The nephron (NEF-ron) is the functional unit
of the kidney and filters the blood, removes wastes, and balances fluid and electrolyte levels. Afferent arterioles service about 1.3
million nephrons in each kidney.w

P

Figure 5.4 Blood Flow in the Kidneys

A nephron has two main sections called a renal corpuscle and a renal tubule. The renal corpuscle consists of a cluster of high-
pressure capillaries, called the glomerulus (glo-MER-ii-liis), surrounded by a glomerular capsule. See Figure 5.5 for an
illustration of blood flow through the nephron. The capillaries in the glomerulus initially filter the blood to create a filtrate, which is
mostly water, amino acids, glucose, and ions. The filtrate then flows through the renal tubule beginning with the proximal tubule, a
long loop-like structure called the nephron loop (or loop of Henle), and the distal convoluted tubule. Different portions of the renal
tubule have different permeabilities for solutes and water, and efferent arterioles recover most of the water and electrolytes and
return them back into the circulation. The remaining wastes pass as urine from the nephrons into collecting ducts and eventually
into the ureters for elimination from the body.“m
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Figure 5.5 Blood Flow in the Nephron

Ureters

As urine is formed, it drains into the calyces of the kidney, which merge to form the funnel-shaped renal pelvis in the hilum of each
kidney. The hilum narrows to become the ureter (YUR-&-tér). As urine passes through the ureter, it does not passively drain into
the bladder but rather is propelled by wave-like contractions called peristalsis. The ureters are approximately 30 cm long.m]

Bladder

The bladder (blad-ér) collects urine from both ureters. View Figure 56" to see a cross-section of the bladder. The bladder lies
anterior to the uterus in females, posterior to the pubic bone, and anterior to the rectum. During late pregnancy, bladder capacity is
reduced due to compression by the enlarging uterus, resulting in increased frequency of urination. In males, the anatomy is similar,
minus the uterus, with the addition of the prostate inferior to the bladder. The bladder can project into the abdomen when it
becomes distended (dis-TEN-ded) or stretched out with urine.

Ureter

muscle

Ureteral \ e y Transitional epithelium
openings R W/ / : :
pening Lamina propria

Internal urethral 5 \ Submucosa
sphincter =

(@) (b)
Figure 5.6 Bladder

Urethra

The urethra (ya-RE-thrd) transports urine from the bladder to the outside of the body during urination. The urethra is the only
urologic organ that is significantly different between males and females; all other urine transport structures are identical. In
females, the urethra is shorter, which causes an increased risk for urinary tract infections.  See Figure 57 'fora comparison of
the female and male urinary systems.
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Urination

Urinate (YUR-i-nat) means to pass urine, also referred to as veid (voyd) or micturate (MIK-ti-rat). A healthy adult with normal
functioning kidneys produces an average of 800-2,000 mL of urine per day, depending on their fluid intake and other physiological
processes. The adult bladder typically holds about 360-480 mL of urine.

Urination is regulated by the internal and external urinary sphincters (SFINK-térz), circular muscles constricting an orifice
(opening). As the bladder fills to about 150 mL (5 ounces), it sends signals to the brain to create an urge to urinate. The internal and
external urinary sphincters work together to close off the urethra to keep urine in the bladder until the brain sends signals it is time
to urinate. As the bladder continues to fill, subsequent urges become harder to ignore. If voluntary voiding does not occur and the
bladder overfills, voluntary control fails, resulting in urinary incontinence (in-KON-ti- nens)

Frequency of urination depends on how quickly the kidneys produce urine and how much urine a person’s bladder can comfortably
hold. Normal urine is typically clear or pale to light yellow in color with little to no odor. However, some foods (like asparagus) or
medications (such as antibiotics) may change the smell or color of urine.”

In infants, the reflex to urinate is active, but as toddlers mature, they learn how to override the reflex and control the external
. . .3 N . .. [19]
sphincter, thus delaying voiding until it is appropriate to do so (commonly referred to as “potty training™).
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5.5: Physiology of the Urinary System

The kidneys filter all the blood in your body every 30 minutes and create urine. They remove waste products and excess fluid and

also regulate electrolytes and hormones that control blood pressure, stimulate production of red blood cells, and keep bones
[1]

healthy.

Filtration, Reabsorption, and Secretion

As previously discussed in “Anatomy of the Urinary System,” blood enters the kidneys via the renal arteries and is filtered by
nephrons, where many functions take place. Three principal functions of the nephron are filtration, reabsorption, and secretion.
Secondary functions of the nephron include controlling blood pressure (via the production of renin), producing red blood cells (via
the hormone erythropoietin), and absorbing calcium.”

The initial filtering of the blood takes place in the glomerulus, a cluster of capillaries surrounded by the glomerular capsule within
the nephron. The renal tubule receives this filtered fluid, called glomerular filtrate, and electrolytes and water are reabsorbed in

different parts of the renal tubule and returned to circulation. The final end product of the filtered fluid is urine.

Glomerular Filtration

The first step in urine production is glomerular filtration (glo-MER-yt-lar fil-TRA-shiin). In this process, water and most of the
solutes in the blood pass through the wall of glomerular capillaries into the glomerular capsule and then into the renal tubule. This
process filters the blood and creates a filtrate that does not contain blood cells or large proteins, referred to as glomerular filtrate.

The volume of filtrate formed by both kidneys per minute is called the glomerular filtration rate (glo-MER-ya-lar fil-TRA-shiin
rat) (GFR). GFR is used to assess how well the kidneys are functioning. The heart pumps about five liters of blood per minute
when a person is resting, and approximately 20 percent of this (i.e., one liter) enters the kidneys to be filtered per minute. On
average, this results in the production of about 115 mL/min of filtrate produced by the nephrons. However, 99 percent of this
filtrate is returned to the circulation by reabsorption so that only about 1-2 liters of urine are produced per day.‘ !

GFR is influenced by hydrostatic pressure, osmotic pressure, and oncotic pressures. Hydrostatic (hi-dro-STAT-ik) pressure refers
to the pressure produced by a fluid against a surface. Glomerular filtration occurs as hydrostatic pressure forces fluid and solutes
through the semipermeable barrier of the glomerular capillary membrane. The movement of solutes out of the blood is limited by
their size. Glomerular filtration occurs when glomerular capillary hydrostatic pressure exceeds the luminal hydrostatic pressure of
glomerular Capsule.‘(w See Figure 5.8 for an illustration of hydrostatic pressure in a capillary.

Capillary Microcirculation
Blood flow pany

\

Hydrostatic
pressure

Osmotic pressure
Interstitial
fluid

Gapiliary Venous end

Figure 5.8 Hydrostatic and Osmotic Pressures in Capillaries

Another force, called osmotic pressure, also controls the movement of water. Osmaosis (6z-MO-sis) refers to the movement of
water across a semipermeable membrane that is impermeable to a solute. As long as the concentration of water differs on both
sides, water will move in the direction of lower pressure until the osmotic pressure on both sides of the membrane is equal. For this
reason, a proper concentration of solutes in the blood is important in maintaining osmotic pressure in the glomerulus, as well as
systemically throughout the body.w

A third force, called oncotic pressure (6n-KOT-ik PRESH-ir), is created by the protein content of the blood that helps holds water
inside of capillaries. There are urinary system disorders in which too much protein passes through during filtration into the

glomerular filtrate. This excess protein in the filtrate leads to a deficiency of circulating proteins in the blood. In turn, the presence
of excess protein in the urine allows it to retain more water in the filtrate and results in an increase in urine volume. Because there
is less circulating protein in the blood (principally albumin), the osmotic pressure of the blood also falls. Less osmotic pressure tips
the balance towards hydrostatic pressure, which causes water to be pushed out of the capillaries. The net effect is that water is lost
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from the circulation into interstitial tissues and cells. This “plumps up” the tissues and cells, a condition called edema (i-DE-m3) or
. . L]
puffy, swollen tissue due to accumulation of fluid. )

Tubular Reabsorption and Secretion

After glomerular filtration, the filtrate continues to undergo modification through secretion and reabsorption in the renal tubules
before urine is produced and collected in the collecting ducts. During this process, some substances are reabsorbed, whereas others
are secreted. In fact, 99 percent of the water and most of the solutes that were filtered out during glomerular filtration are
reabsorbed in the tubules. A blood vessel runs alongside the tubule. As the filtered fluid moves along the tubule, a blood vessel
reabsorbs almost all of the water, along with minerals and nutrients the body needs, and returns them to the body via the renal vein.
The remaining fluid and wastes in the tubule become urine.”

See Figure 5.9 for an illustration of nephron structure. The glomerulus (1) filters small solutes from the blood. The proximal
tubule (2) reabsorbs 60-70% of the sodium and water back into the bloodstream. From the proximal tubule, the filtrate flows into
the descending loop of Henle (3) and then into the ascending loop of Henle (4). Another 20-25% of sodium is reabsorbed in the
ascending loop of Henle. Filtrate then enters the distal tubule (5), where sodium is actively filtered in exchange for potassium or
hydrogen ions to maintain blood pH and electrolyte balance, a process regulated by the hormone aldosterone. The collecting duct
(6) is the final pathway where antidiuretic hormone (ADH) acts to further reabsorb water and solutes back into the bloodstream,
thereby preventing it from being eliminated in urine.
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Figure 5.9 Nephron Structure

Imbalances Resulting From Nephron Damage

Several diseases and disorders can damage the kidneys and the nephrons. When nephrons are damaged, their ability to filter,
reabsorb, and secrete substances is affected. Two common symptoms of kidney disease include fluid retention (causing edema) and
hyperkalemia (hi-pér-ki3-LEM-&-d) or increased levels of potassium in the blood due to a reduced inability to reabsorb these
substances.

Urine

Urine volume varies considerably by individual, based on several factors such as fluid intake, perspiration, and disorders affecting
the urinary system. The normal range of urine output for adults is one to two liters per day. The kidneys must produce a minimum
urine volume of about 500 mL/day to adequately rid the body of wastes. Urine output below this level can be caused by severe
dehydration or kidney disease.

Urine color and odor are affected by many conditions and even the food the person has eaten. For example, a urinary tract infection

or kidney stone may cause bleeding, resulting in pink or even bright red urine. Dehydration produces darker, concentrated urine.
. [14] . . . . . sps . N

See Figure 5.10 for an illustration of the color of urine based on the patient’s hydration status. Additionally, about one in five

people detect a distinctive odor in their urine after consuming asparagus; other foods such as onions, garlic, and fish can impart

. [15]
their own aromas. These food-caused odors are harmless.
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Figure 5.10 Urine Color Based on Hydration Status

Urea

Urea (yii-RE-3) nitrogen is a waste product made when the liver breaks down protein into amino acids, and then deamination (dé-
am-i-NA-shon) converts the amino acids into ammonia, urea, or uric acid. Urea is transported in the blood, filtered out by the
kidneys, and eliminated from the body in urine. Urine primarily contains urea with small amounts of ammonia and uric acid. When
damage occurs to the nephrons, urea is filtered out less efficiently, and a buildup of urea in the blood can occur.  For this reason, a
diagnostic test called blood urea nitrogen (BUN) provides important information about kidney function and is further discussed in
the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary System” section.

Most of the ammonia produced from the breakdown of protein in the body is converted into urea by the liver, so the odor of

ammonia is rarely detected in fresh urine. The strong ammonia odor that can sometimes be detected in bathrooms is due to the
. . P . [17]

breakdown of urea into ammonia by bacteria in the environment. ‘

Diuretics

A diuretic (d1-0-RET-k) is a substance that increases urine production. Three common beverages contain diuretic compounds:
coffee, tea, and alcohol. The caffeine in coffee and tea works by promoting vasodilation in the nephron, which increases GFR.
Alcohol increases GFR by inhibiting ADH release from the posterior pituitary, resulting in less water recovery by the collecting
duct. Medications called diuretics are prescribed to individuals with high blood pressure to reduce blood volume and, thereby,

[18]
reduce blood pressure.

Other Terms Related to Urine and Urination
Terms commonly used to document urine and urination are as follows:

¢ Anuria (3-NOOR-g-3): Absence of urine output, typically found during kidney failure, defined as less than 50 mL of urine over
a 24-hour period.

« Diuresis (di-a-RE-sis): Increased production of urine.

¢ Dysuria (dis-UR-&-3): Painful or difficult urination.

« Enuresis (en-ii-RE-sis): Involuntary urination, especially by children at night.

¢ Frequency (FRE-kwén-sé): The need to urinate several times during the day or at night (nocturia) in normal or less-than-
normal volumes. It may be accompanied by a feeling of urgency.‘ :

o Hematuria (hé-mi-TUR-&-3): Blood in the urine, either visualized or found during microscopic analysis.

« Oliguria (6-1--GUR-g-3): Decreased urine output, defined as less than 500 mL of urine in adults in a 24-hour period.

¢ Nocturia (n6k-TUR-&-3): The need to get up at night on a regular basis to urinate. Nocturia often causes sleep deprivation that
affects a person’s quality of life. v

o Polyuria (pdl-8-UR-g-3): Greater than 2.5 liters of urine output over 24 hours, also referred to as diuresis. " New polyuria
should be reported to the health care provider because it can be a sign of many medical conditions.

o Pyuria (p1-UR-8-4): White blood cells in a urine sample indicating infection. In severe infections, pus may be visible in the
urine. ' See Figure 5.1 foran image of pyuria.

» Urgency (UR-jén-sé): A sensation of an urgent need to void.”” Urgency can cause urge incontinence if the patient is not able to
reach the bathroom quickly.

 Urinal (U-rin-dl): A receptacle used for urine collection in health care facilities.
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Figure 5.11 Pyuria

View the following YouTube video about the urinary system: Urinary System, Part 2: Crash Course Anatomy & Physiology #39"”
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5.6: Diseases and Disorders of the Urinary System

Acute Kidney Failure

Acute kidney failure (a-kat kid-né fal-ytir) is the rapid (less than two days) loss of kidney function. There are many possible
causes of acute kidney failure. They include the following“ :

e Acute tubular necrosis (damage to the renal tubules)

e Autoimmune kidney disease

e Decreased blood flow to the kidneys due to very low blood pressure, which can result from dehydration, hemorrhage, serious
illness or injury, or surgery

o Disorders that cause clotting within the kidney’s blood vessels

o Infections that directly injure the kidney, such as acute pyelonephritis (severe infection of the kidneys)

e Pregnancy complications, including placental abruption (separation of the placenta from the uterine wall) or placenta previa
(placenta blocking the cervix)

o Urinary tract blockage

o Illicit drugs such as cocaine and heroin

e Medicines including nonsteroidal anti-inflammatory drugs (NSAIDs), certain antibiotics and blood pressure medicines,
intravenous contrast (dye), HIV medications, and some types of cancer

Acute kidney failure is diagnosed through blood and urine tests that measure creatinine, urea nitrogen, and protein levels in the
blood and urine. Read more information about these diagnostic tests in the “Medical Specialists, Diagnostic Testing, and
Procedures Related to the Urinary System” section.

Acute kidney failure is typically treated with dialysis and medications. Read more information about dialysis in the “Medical
Specialists, Diagnostic Testing, and Procedures Related to the Urinary System” section.

Chronic Kidney Disease

Kidney disease is a leading cause of death in the United States. More than one in seven American adults have chronic kidney
disease (KRON-ik kid-né di-ZEZ) (CKD) where the kidneys are damaged and cannot filter blood as well as they should. Because
of the decreased kidney function, excess fluid and waste products remain in the body and cause other health problems. CKD has
varying levels of seriousness and usually gets worse over time, although treatment has been shown to slow its progression. If left
untreated, CKD can progress to kidney failure. Kidney failure is also called end-stage renal disease (énd-staj re-nal di- ZEZ)

Risk factors for developing CKD include diabetes mellitus type 1 and type 2, high blood pressure, heart disease, family history of
CKD, and obesity. People with CKD may not feel ill or notice any symptoms. The only way to diagnose CKD is through blood and
urine tests that measure creatinine, urea nitrogen, and protein levels. Read more information about these diagnostic tests in the
“Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary System” section.

CKD is treated by carefully managing blood pressure and diabetes to prevent further damage to the nephrons. If the kidneys stop
(3]

working, dialysis or a kidney transplant is needed for survival. Read more information about dialysis and kidney transplantation

in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary System” section.

Glomerulonephritis

Glomerulonephritis (glo-mér-i-16-né-FRI-tis) involves inflammation of the glomerular capillaries. Glomerulonephritis can be
caused by immune system problems, cancer, or infections such as strep infections, viruses, heart infections, or abscesses. It can
develop quickly and lead to kidney failure, or it can become a chronic disease. Damage to the glomeruli affects their ability to filter
correctly, and blood and protein can be lost in the urine. Common symptoms of glomerulonephritis include blood in the urine
(hematuria), foamy urine (due to excess protein in the urine), and swelling (edema) of the face, eyes, ankles, feet, legs, or abdomen
due to decreased protein (and osmotic pressure) in the bloodstream. Many diagnostic tests may be performed, but the diagnosis is
typically confirmed by a kidney biopsy. Treatment depends upon the cause, but controlling high blood pressure with medications is
usually the most important part of treatment. Drugs that suppress the immune system may also be prescribed.M

Hydronephrosis
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Hydronephrosis (hi-dro-né-FRO-sis) is the swelling of one or both kidneys because of urine backflow into the kidney. Several
conditions can cause hydronephrosis, such as a kidney stone or other blockage in the ureters or back flow of urine from the bladder
to the kidney, which is called vesicoureteral reflux (vés-i-ko-yii-RET-ér-al re-FLUKS). Symptoms include back/side pain, an
abdominal mass, nausea and vomiting, urinary tract infection (UTI), fever, dysuria (painful urination), and increased urinary
frequency or urgency. Many diagnostic tests may be performed, such as an intravenous pyelogram. An intravenous pyelogram
(IVP) is discussed in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary System” section.
Treatment is performed to treat the cause and may include placing a stent (tube) through the bladder and ureter to allow urine to
flow from the kidney into the bladder, placing a tube into the kidney through the skin to allow the blocked urine to drain out of the
body into a drainage bag, removing a stone causing the blockage, or performing surgery to correct the blockage or reflux.”

Nephrolithiasis

Nephrolithiasis (néf-ro-li-THI-3-sis), commonly referred to as kidney stones, is solid pieces of material that form in the kidney
from substances in the urine, such as calcium or uric acid. A kidney stone, also called renal calculus (RE-nil KAL-kii-liis), may be
as small as a grain of sand or as large as a pearl. See Figure 5.12" for an image of various sizes of kidney stones. Most kidney
stones pass out of the body without medical intervention, but some get stuck in the urinary tract, block the flow of urine, and cause
severe pain. Pain is typically located in the back or side. People with kidney stones may have hematuria (blood in the urine), fever
and chills, vomiting, foul-smelling urine that may appear cloudy, or dysuria (painful urination).\ J
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Figure 5.12 Kidney Stones

Extracorporeal shock wave lithotripsy (LITH-6-trip-s&) or commonly called ESWL is a procedure for treating stones in the kidney

and ureter that does not require surgery. Instead, high-energy shock waves are passed through the body and used to break stones
(81

into pieces as small as grains of sand. Because of their small size, these pieces can then pass out the body with the urine.

Nephrolithotomy (n&f-ro-li-THOT-6-mé) may be performed for patients who have large (two centimeters) or irregularly shaped
kidney stones, stones that have not been broken up successfully by extracorporeal shock wave lithotripsy, or those who are not
candidates for ureteroscopy. During this procedure, the surgeon enters the kidney through a small incision in the back and then
threads a nephroscope (NEF-r3-skop), a miniature fiberoptic camera and then other small instruments, through the incision to
remove the stone.

Polycystic Kidney Disease

Polycystic kidney disease (pol-8-SIS-tik KID-né di-ZEZ) (PKD) is an inherited genetic mutation that affects the kidneys and other
organs. It is an inherited disorder that is passed down through families genetically. Clusters of fluid-filled sacs, called cysts,
develop in the kidneys and interfere with their ability to filter waste products from the blood. See Figure 5.13 " for an illustration
of PKD. The growth of cysts causes the kidneys to become enlarged and can lead to chronic kidney disease (CKD). As CKD
worsens, treatments for end-stage kidney disease may include dialysis or a kidney transplant. Cysts may also develop in other
organs, particularly the liver. Cysts that are painful, infected, bleeding, or causing a blockage may need to be drained. There are
usually too many cysts to make it practical to remove each cyst, so surgery to remove one or both kidneys may be needed.
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Figure 5.13 Polycystic Kidney Disease

Renal Cell Cancer

Renal cell cancer (also called renal cell carcinoma) is the most common type of kidney cancer. Cancer occurs in tubules in the

kidneys where urine is produced and collected. There are many types of treatments for renal cell cancer, including surgery,
12

radiation therapy, chemotherapy, immunotherapy, and targeted therapy. The types of surgery that may be used are as follows

« Partial nephrectomy (néf-REK-t3-mé): A surgical procedure to remove the cancer within the kidney and some of the tissue
around it.

« Simple nephrectomy (sim-pil néf-REK-t6-mé): A surgical procedure to remove the kidney.

 Radical nephrectomy (rid-i-kil néf-REK-t5-mé): A surgical procedure to remove the kidney, the adrenal gland, surrounding
tissue, and, usually, nearby lymph nodes.

Urinary Incontinence

Urinary incontinence (YUR-i-nér-e in-KON-ti-néns) is the involuntary loss of urine. It is a common symptom that can seriously
affect the physical, psychological, and social well-being of affected individuals.

There are many types and causes of urinary incontinence. A common type of incontinence is stress urinary incontinence (strés
YUR-i-nér-é in-KON-ti-néns), a leakage of urine during moments of physical activity that increases abdominal pressure, such as
coughing, sneezing, laughing, or exercise. " Overactive bladder is another type of incontinence where there is a frequent and
sudden urge to urinate that can result in the individual not being able to make it to the restroom in time.

Diagnostic testing may be performed, such as a urinalysis to check for a urinary tract infection or urodynamic flow testing to
L e . .04 . . .

evaluate bladder function, including filling, urine storage, and emptying. " Treatment of incontinence is based on the cause of

incontinence and may include pelvic floor exercises, medications, or surgery.

Urinary Retention

Urinary retention (YUR-i-nér-é ri-TEN-shiin) is a condition that occurs when the patient cannot empty all of the urine from the
bladder. Urinary retention can be acute (i.e., the sudden inability to urinate after receiving anesthesia during surgery) or chronic
(i.e., a gradual inability to completely empty the bladder due to enlargement of the prostate gland in males). Urinary retention is
caused by a blockage that prevents the flow of urine or the bladder not being able to create a strong enough force to expel all the
urine. In addition to causing discomfort, urinary retention increases the patient’s risk for developing a urinary tract infection (UTI)
or other complications. See Figure 5.14"" for an image of an enlarged prostate gland blocking the flow of urine from the bladder

into the urethra.
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Normal Prostate Enlarged Prostate

Figure 5.14 Enlarged Prostate Gland

Symptoms of urinary retention can range from no symptoms to severe abdominal pain.“[ﬂ Health care providers use a patient’s
medical history, physical exam findings, and diagnostic tests to determine the cause of urinary retention. Post-veid residual (post
voyd ri-ZID-{i-l) measurements can be taken when urinary retention is suspected by using a bladder scanner or inserting a catheter
to determine how much urine is left in the bladder.

Treatment for urinary retention depends on the cause. It may include urinary catheterization to drain the bladder, bladder training
therapy, medications, or surgery.‘”" A surgery called transurethral resection of the prostate (trins-yGi-RE-thrél ri-SEK-shiin av
thé PROS-tat) (TURP) may be performed in males to treat urinary retention caused by an enlarged prostate that is not responsive to
medication.

Urinary Tract Infection

A urinary tract infection (Y UR-i-nér-é trikt in-FEK-shiin) (UTT) is a common infection that occurs when bacteria, typically from
the rectum, enter the urethra and infect the urinary tract. Infections can affect several parts of the urinary tract, but the most
common type is a bladder infection, referred to as cystitis (sis-TI-tis). Kidney infections, referred to as pyelonephritis (pI-&1-6-né-
FRI-tis), are more serious infections because they can have long-lasting effects on the kidneys.[ v

Some people are at higher risk of getting a UTI. UTIs are more common in females because their urethras are shorter and closer to
the rectum, which makes it easier for bacteria to enter the urinary tract. Other factors that can increase the risk of UTIs include the
followingw'

e A previous UTI

o Sexual activity, especially with a new sexual partner

e Pregnancy

e Age (Older adults and young children are at higher risk.)

o Structural problems in the urinary tract, such as prostate enlargement
e Dehydration

o Uncontrolled diabetes

Symptoms of a UTI include the followingm :

e Pain or burning while urinating (dysuria)

o Frequent urination (frequency)

o Urgency with small amounts of urine (oliguria)

¢ Bloody urine (hematuria)

o Pressure or cramping in the groin or lower abdomen
o Confusion or altered mental status in older adults

Symptoms of pyelonephritis include fever above 101 degrees F (38.3 degrees C), shaking chills, lower back pain or flank pain (i.e.,
on the sides of the back), and nausea or Vomiting.w Older adults with a UTT may not exhibit these symptoms but often demonstrate
an increased level of confusion. In some cases, UTIs can spread to the blood, leading to life-threatening infection called sepsis.
Sepsis (SEP-sis) occurs when the body’s infection-fighting processes work improperly and damage the organs. Sepsis may
progress to septic shock, a dramatic drop in blood pressure that can damage the lungs, kidneys, liver, and other organs. When the
damage is severe, it can lead to death. Early treatment of sepsis improves chances for survival. "
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When a patient presents with symptoms of a UTI, the health care provider orders diagnostic tests that may include a urine dip,
urinalysis, or urine culture & sensitivity. Read more about diagnostic tests in the “Medical Specialists, Diagnostic Testing, and
Procedures Related to the Urinary System” section. Antibiotics are prescribed for urinary tract infections, and health teaching is
provided to prevent future UTIs. Patients are also encouraged to drink extra fluids to help flush bacteria from the urinary tract.
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5.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary
System

Medical Specialists

Nephrology (néf-ROL-6-jé) is the study of kidney diseases. A nephrologist (n&f-ROL-8-jist) is a physician who specializes in
diagnosing and treating kidney conditions. Urology (yi-ROL-6-j€) is the study of male and female urinary systems as well as the
male reproductive system. A urologist (yi-ROL-8-jist) is a specialist who diagnoses and treats urinary system conditions,
disorders, and diseases.

To learn more about urology, visit the Why Urology? by the American Urological Association.

Diagnostic Tests

Common diagnostic tests related to the urinary system are described in this section. Diagnostic tests performed for specific medical
conditions are discussed in the “Diseases and Disorders of the Urinary System” section.

Blood Tests

Blood Urea Nitrogen (BUN)

Urea nitrogen is a waste product made when the liver breaks down protein. Urea is carried in the blood, filtered out by the kidneys,
and removed from the body in urine. A diagnostic test called blood urea nitrogen (bliid yi-ré-a ni-tr6-jén) (BUN) provides
important information about kidney and liver function. If the liver is unhealthy, it may not break down proteins the way it should,
and if the kidneys aren’t healthy, they may not correctly filter urea. Either of these problems can lead to an increased amount of
urea nitrogen in the blood. Additionally, dehydration (not enough fluid in the body) can cause higher levels of urea in the blood
because not much urine is being created.

Creatinine

A creatinine (kré-AT-i-nén) test is used to determine if they kidneys are working normally. Creatinine is a waste product made by
muscles as part of regular, everyday activity. Healthy kidneys filter creatinine from the blood and eliminate it in the urine.
However, if there is a problem with kidney functioning, creatinine can build up in the blood and less will be released in urine. If
creatinine levels in the blood and/or urine are not in normal range, it can be a sign of kidney disease.

Glomerular Filtration Rate

Glomerular filtration rate (GFR) is one of the most common blood tests to check for kidney disease and to determine how well the
nephrons are filtering creatinine. People make different amounts of creatinine, depending on their age, gender, height, weight, diet,
and activity levels, so a formula is used to calculate their estimated GFR (eGFR). Lower than normal eGFR levels indicate kidney
disease, and very low levels indicate kidney failure.

Urine Tests

Urine Dip

A urine dip (yt-rén dip) test refers to a treated chemical strip (dipstick) being placed in a person’s urine sample. Patches on the
dipstick change color to indicate the presence of substances such as white blood cells, red blood cells, protein, or glucose. See
Figure 5.15  for an image of a urine dipstick test. Urine is collected for a urine dip test in a clean specimen container. Using the

“clean catch” technique, the skin surrounding the urethra is cleaned with a special towelette before the urine is collected.
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Figure 5.15 Urine Dipstick Test

Urinalysis

A urinalysis (ytr-i-NAL-i-sis) (UA) includes a physical, chemical, and microscopic examination of urine by a lab technician. It

requires collection of a “clean catch” urine sample in a sterile container. It involves analyzing the urine with a microscope for the

following[ g

e Color

e Appearance (i.e., clear or cloudy)

e Odor

e pH level (acidity)

o Specific gravity (concentration of all particles in the urine)

o Substances not usually found in significant amounts in the urine, such as red blood cells, white blood cells, leukocyte esterase,
bacteria, protein, glucose, ketones, and bilirubin

o Cells, crystals, and casts

Urine Culture and Sensitivity

Urine culture and sensitivity (ya-ren KUL-chiir dnd sén-si-TIV-i-te) (C&S) detects and identifies the number and type of bacteria
growing in urine that can indicate a urinary tract infection (UTTI). If pathogenic bacteria are found, a sensitivity report is generated
that lists antibiotics to which the bacteria are sensitive to for treatment. A culture that is reported as “no growth in 24 or 48 hours”
usually indicates that there is no infection. If a culture shows growth of several different types of bacteria, then it is likely due to
contamination of the urine sample during collection, and a new collection of urine may be required.‘ !

24-Hour Urine Collection

During a 24-hour urine collection test (twehn-tee for hour yu-rén ko-1ék-shiin tést), all urinary output from an individual is
collected over a 24-hour period of time and analyzed for protein, creatinine, and other substances to evaluate kidney function.

Other Diagnostic Tests

Bladder Scan

A bladder scan (blad-ér skan) uses a portable, noninvasive medical device that uses sound waves to calculate the amount of urine
in a patient’s bladder. Nurses use bladder scanners at patients’ bedsides to determine post-void residual urine amounts without the
need to perform urinary catheterization.

CT Scan of Kidney

A computed tomography scan of the kidney (kom-PYOO-téd t6-mog-ra-fé skin dv thé kid-né) (CT) is a diagnostic imaging
procedure that uses a combination of X-rays and computer technology to produce a variety of images. It provides detailed images

. . . . . .. 5]
of the kidney looking for disease, cancer, obstructions, and other kidney conditions.

Intravenous Pyelogram (IVP)

An intravenous pyelogram (in-tra-vé-niis PI-é-16-gram) (IVP) is a special X-ray exam of the kidneys, bladder, and ureters. An
iodine-based contrast (dye) is administered intravenously (into a vein). A series of X-ray images are taken at different times to see
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how the kidneys remove the dye and collect the urine. Before the final image is taken, the patient is asked to urinate again to see
how well the bladder has emptied.M

Kidney, Ureter, and Bladder X-ray

A kidney, ureter, and bladder X-ray, often abbreviated KUB, is used to visualize these structures in the urinary system.

Urodynamic Flow Test

Urodynamic flow testing (yii-ro-di-NAM-ik fIo t&s-ting) is a procedure that looks at how well the bladder, sphincters, and urethra
are storing and releasing urine. Most urodynamic tests focus on the bladder’s ability to hold urine and empty steadily and
completely. Urodynamic tests can also show whether the bladder is having involuntary contractions that cause urine leakage.l J

Voiding Cystourethrogram

A voiding cystourethrogram (VOY-ding SIS-t6-ir-ETH-r6-gram) (VCUG) uses X-ray technology called fluoroscopy to visualize
the urinary tract and bladder to examine the size, shape, and direction of urine flow. A thin, flexible tube called a catheter is
inserted into the urethra and passed into the bladder. Contrast dye flows through the catheter into the bladder. X-rays are taken from
various angles while the bladder is full of contrast dye, and then the catheter is removed, and X-rays are taken as the patient
empties their bladder.”

Procedures and Surgeries

Cystoscopy

Cystoscopy (sis-TOS-ko-pé) is a procedure performed by a urologist who uses a cystoscope to look inside the urethra and bladder.
A cystoscope is a long, thin optical instrument with an eyepiece at one end, a rigid or flexible tube in the middle, and a tiny lens
and light at the other end of the tube. The urologist fills the bladder with fluid and looks at detailed images of the urethra and
bladder on a computer monitor. During a cystoscopy, the urologist can see kidney stones, tumors, stricture (STRIK-chiir) or a
narrowing of the urethra, and other signs of blockage, such as an enlarged prostate gland.M See Figure 5.16 " for an illustration of
cystoscopy.

During a cystoscopy, a urologist may also perform treatments, such as removing a stone, taking a sample of the urethra or bladder
tissue for a biopsy, injecting medicines into the bladder to treat urinary leakage, or remove abnormal tissue. The urologist may also
perform retrograde pyelography (ré-tro-grad pi-é-10-gra-fé), an X-ray procedure where a spec1al dye is injected into the urinary
tract to create images of urinary flow to show obstructions such as kidney stones and tumors.

Male Urethra

Prostate
Bladder

Cystoscope

Female

Cystoscope

Figure 5.16 Cystoscopy
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Dialysis

When kidney failure occurs, treatment is required to eliminate excess wastes, potassium, salt, and water. There are two types of
dialysis: hemodialysis and peritoneal dialysis. Hemodialysis (he-mo-di-AL-i-sis) uses a special machine that filters the blood.
People who are not hospitalized go to a special dialysis clinic for hemodialysis treatments several times a week. Peritoneal dialysis
(pér-i-t6-NE-il di-AL-i-sis) uses the lining of the abdomen, called the peritoneal membrane, to filter the blood. Peritoneal dialysis
can be performed in a person’s home. See Figure 5.17"" for an image of a patient undergoing hemodialysis.

Figure 5.17 Hemodialysis

Kidney Transplantation

A kidney transplant (KID-né TRANS-plint), also referred to as renal transplant (RE-ndl TRANS-plint), is a surgical procedure
used for some patients in end-stage renal disease. During a transplant, the surgeon places the donated kidney in the lower abdomen
and connects a renal artery and renal vein. The healthy donated kidney takes over the work of the two kidneys that failed, so
dialysis is no longer needed. Often, the new kidney will start making urine as soon as blood starts flowing through it, but
sometimes it takes a few weeks for it to start working. People who have received a kidney transplant must take immunosuppressive
medications for the rest of their lives to keep their bodies from rejecting the new kidney.“31

Ureteroscopy

Ureteroscopy (yii-ré-tér-OS-ko-pé) is a procedure that uses a ureteroscope to look inside the ureters and kidneys. Like a
cystoscope, a ureteroscope has an eyepiece at one end, a rigid or flexible tube in the middle, and a tiny lens and light at the other
end of the tube. However, a ureteroscope is longer and thinner than a cystoscope so the urologist can see detailed images of the
lining of the ureters and kidneys.[ -

Urinary Catheterization

Urinary catheterization (YUR-I-nér-¢é kith-i-tér-1-ZA-shiin) is the insertion of a catheter tube into a person’s urethra and then into
their bladder to drain urine. This procedure is commonly performed by nurses. Catheterization may include an indwelling catheter
or intermittent catheterization.

An indwelling catheter (in-DWEL-ing KATH-i-tér), often referred to as a “Foley catheter,” refers to a urinary catheter that
remains in place after insertion into the bladder for the continual collection of urine. It has a balloon on the insertion tip to maintain
placement in the neck of the bladder. The other end of the catheter is attached to a drainage bag for the collection of urine. See
Figure 5.18"" for an illustration of a urine collection bag connected to an indwelling catheter as the patient is lying in bed.

Closed Urinary Drainage

Do et lig on tubing

Hang bag on frame of bed

Figure 5.18 Placement of Urine Collection Bag
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Intermittent catheterization (In-tér-MIT-ént KATH-é-tér-1-ZA-shiin) is used for the relief of urinary retention. It may be
performed once, such as after surgery when a patient is experiencing urinary retention due to the effects of anesthesia or performed
several times a day to manage chronic urinary retention. A straight catheter is used for intermittent urinary catheterization. The
catheter is inserted into the urethra and bladder to allow for the flow of urine and then immediately removed, so a balloon is not
required at the insertion tip.w’I See Figure 5.19" for an image of a straight catheter.

Figure 5.19 Straight Catheter
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5.8: Urinary System Learning Activities

Interactive Learning Activity: Label the anatomy of the urinary system using this drag and drop activity.
Interactive Learning Activity: Study urinary system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge of the urinary system by completing this activity.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter:

You can also print this as a Chapter 5 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 5.8: Urinary System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open

Resources for Nursing (OpenRN) .
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5.9: Glossary

24-hour urine collection test (twehn-tee for hour yii-rén ko-lék-shiin tést): A diagnostic procedure where all urine output is
collected over a 24-hour period to analyze components such as protein, creatinine, and other substances for evaluating kidney
function. (Chapter 5.7)

Acute kidney failure (a-kiit kid-né fal-yiir) (ARF): A rapid loss of kidney function, often within 2 days, due to various causes
such as decreased blood flow to the kidneys, infections, and blockages. (Chapter 5.6)

Anuria (a-NOOR-é-a): The absence of urine output, often seen in severe kidney failure, defined as less than 50 mL of urine over a
24-hour period. (Chapter 5.5)

Bladder (blad-ér): A muscular sac in the pelvis that stores urine from the kidneys before it is expelled from the body. (Chapter
5.4)

Bladder scan (blad-ér skan): A non-invasive, portable medical device using ultrasound technology to estimate the volume of
urine in the bladder. (Chapter 5.7)

Blood urea nitrogen (bliid yii-ré-a ni-tro-jén) (BUN): A laboratory test measuring the amount of urea nitrogen in the blood,
providing information about kidney and liver function. (Chapter 5.7)

Chronic kidney disease (KRON-ik kid-né di-ZEZ) (CKD): A long-term condition where the kidneys progressively lose their
ability to filter and eliminate waste products and excess fluids from the body. (Chapter 5.6)

Computed tomography scan of the kidney (kom-PYOO-téd t6-mog-ra-fé skan av thé kid-né) (CT): An imaging procedure
using X-rays and computer technology to create detailed images of the kidneys. (Chapter 5.7)

Creatinine (kré-AT-i-nén): A waste product from muscle metabolism, normally filtered by the kidneys and excreted in urine, used
to measure kidney function. (Chapter 5.7)

Cystitis (sis-TI-tis): Inflammation of the bladder, usually due to a urinary tract infection, causing symptoms like pain and
increased urge to urinate. (Chapter 5.6)

Cystoscopy (sis-TOS-ko-pé): A diagnostic procedure where a cystoscope is used to visually examine the interior of the bladder
and urethra. (Chapter 5.7)

Deamination (dé-am-i-NA-shon): The removal of an amino group from an amino acid or other compound, which occurs in the
liver and forms ammonia and urea. (Chapter 5.5)

Distended (dis-TEN-déd): Stretched out or enlarged, often used to describe the bladder or abdomen when filled with fluid or gas.
(Chapter 5.4)

Diuresis (di-ui-RE-sis): Increased or excessive production of urine, which can occur in various medical conditions. (Chapter 5.5)

Diuretic (di-i-RET-1k): A substance or medication that increases the production and excretion of urine, used to treat conditions
like high blood pressure. (Chapter 5.5)

Dysuria (dis-UR-&-a): Painful or difficult urination, often a symptom of urinary tract infections or other urological conditions.
(Chapter 5.5)

Edema (i-DE-ma): Swelling caused by excess fluid trapped in the body’s tissues, often seen in kidney or heart disease. (Chapter
5.5)

End-stage renal disease (énd-staj ré-nal di-ZEZ) (ESRD): The final phase of chronic kidney disease where the kidneys can no
longer meet the body’s needs, requiring dialysis or transplantation. (Chapter 5.6)

Enuresis (én-a-RE-sis): Involuntary urination, especially common among children during the night (nocturnal enuresis). (Chapter
5.5)

Frequency (FRE-kweén-s€): The need to urinate more often than usual, a symptom often associated with urinary tract infections or
bladder conditions. (Chapter 5.5)

Glomerular filtration (glo-MER-yiui-lar fil-TRA-shiin): The process in the kidneys where blood plasma is filtered through the
glomeruli, allowing waste products and excess substances to be excreted while retaining necessary components. (Chapter 5.5)
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Glomerular filtration rate (glo-MER-yii-lar fil-TRA-shiin rat) (GFR): A measure of how well the kidneys filter waste from the
blood, used as an indicator of kidney function. (Chapter 5.5)

Glomerulonephritis (glo-mér-ii-l6-né-FRI-tis): An inflammation of the glomeruli in the kidneys, affecting their ability to filter
blood properly, often leading to kidney damage. (Chapter 5.6)

Glomerulus (glo-MER-yii-liis): A network of tiny blood vessels in the kidneys that are involved in the filtration process to form
urine. (Chapter 5.4)

Hematuria (hé-ma-TUR-8-a): The presence of blood in the urine, which can be a sign of various urinary tract or kidney
conditions. (Chapter 5.5)

Hemodialysis (hé-ma-di-AL-i-sis): A medical procedure where a machine filters waste and excess fluids from the blood, used in
cases of kidney failure. (Chapter 5.7)

Hydronephrosis (hi-dré-né-FRO-sis): Swelling of a kidney due to a build-up of urine, often caused by obstruction in the urinary
tract. (Chapter 5.6)

Hydrostatic (hi-dro-STAT-ik): Pertaining to the pressure exerted by a fluid at rest. (Chapter 5.5)

Hyperkalemia (hi-pér-ki-LEM-é-4): An abnormally high level of potassium in the blood, which can occur in kidney disease or
from other causes. (Chapter 5.5)

Incontinence (in-KON-ti-néns): The inability to control urination or defecation, leading to involuntary loss of urine or feces.
(Chapter 5.4)

Indwelling catheter (in-DWEL-ing KATH-i-tér): A type of urinary catheter that remains inside the bladder for continuous urine
drainage. (Chapter 5.7)

Intermittent catheterization (in-tér-MIT-ént KATH-é-tér-i-ZA-shiin): A method of urinary catheterization where a catheter is
temporarily inserted into the bladder to drain urine and then removed. (Chapter 5.7)

Intravenous pyelogram (in-tra-vé-niis PI-é-lo-gram) (IVP): An imaging test where a contrast dye is injected into a vein and X-
rays are taken to visualize the kidneys, ureters, and bladder. (Chapter 5.7)

Kidneys (KID-néz): A pair of organs in the urinary system responsible for filtering waste products and excess substances from the
blood to form urine. (Chapter 5.4)

Kidney transplant (KiD-né TRANS-plint): A surgical procedure to replace a diseased kidney with a healthy one from a donor.
(Chapter 5.7)

Lithotripsy (LITH-o-trip-sé): A medical procedure that uses shock waves or other means to break up stones in the kidney,
bladder, or ureters. (Chapter 5.6)

Micturate (MIK-tii-rat): To urinate or pass urine. (Chapter 5.4)
Nephrolithiasis (néf-ro-li-THI-a-sis): The presence of stones (calculi) in the kidney. (Chapter 5.6)
Nephrolithotomy (néf-ra-li-THOT-6-mé): A surgical procedure to remove stones from the kidney. (Chapter 5.6)

Nephrologist (né-FROL-6-jist): A physician who specializes in the diagnosis and treatment of kidney diseases. Nephrologists
manage various conditions related to kidney function, including chronic kidney disease, kidney infections, kidney stones, and
hypertension related to kidney problems. (Chapter 5.7)

Nephrology (néf-ROL-6-jé): Study of the physiology and diseases of the kidneys. (Chapter 5.7)

Nephron (NEF-rén): The functional unit of the kidney, responsible for filtering and excreting waste products from the blood.
(Chapter 5.4)

Nephroscope (NEF-ré-skép): An instrument used in surgery to visualize the interior of the kidney, particularly in procedures
involving kidney stones. (Chapter 5.6)

Nocturia (n6k-TUR-&-a): The need to wake up and urinate frequently during the night. (Chapter 5.5)

Oliguria (6-li-GUR-&-3): The production of abnormally small amounts of urine, often indicative of kidney dysfunction or
dehydration. (Chapter 5.5)
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Oncotic pressure (0n-KOT-ik PRESH-iir): The form of osmotic pressure exerted by proteins, particularly albumin, in the blood
plasma or other solutions. (Chapter 5.5)

Osmosis (6z-MO-sis): The movement of water molecules through a semipermeable membrane from a region of lower solute
concentration to a region of higher solute concentration. (Chapter 5.5)

Partial nephrectomy (pér-shiil néf-REK-t6-mé): A surgical procedure to remove a portion of the kidney, typically done to treat
kidney cancer while preserving kidney function. (Chapter 5.6)

Peritoneal dialysis (pér-i-to-NE-al di-AL-i-sis): A form of dialysis where the lining of the abdomen (peritoneum) acts as a filter
to remove waste from the blood when the kidneys are not functioning properly. (Chapter 5.7)

Polycystic kidney disease (p6l-é-SIS-tik KiD-né di-ZEZ) (PKD): A genetic disorder characterized by the growth of numerous
cysts in the kidneys, often leading to kidney failure. (Chapter 5.6)

Polyuria (p6l-8-UR-é-d): The production of abnormally large volumes of dilute urine, often a symptom of conditions like diabetes.
(Chapter 5.5)

Post-void residual (post voyd ri-ZID-ii-dl): The amount of urine remaining in the bladder after urination, as measured for
diagnostic purposes. (Chapter 5.6)

Pyelonephritis (pi-él-0-né-FRI-tis): A type of urinary tract infection where one or both kidneys become infected and inflamed.
(Chapter 5.6)

Pyuria (pi-UR-g-a): The presence of white blood cells in the urine, indicating an infection in the urinary tract. (Chapter 5.5)

Radical nephrectomy (rad-i-kil néf-REK-t6-mé): A surgical procedure to remove the entire kidney, along with the adrenal
gland, surrounding tissue, and often nearby lymph nodes, usually for cancer treatment. (Chapter 5.6)

Renal (RE-nal): Pertaining to the kidneys. (Chapter 5.4)
Renal calculus (RE-nil KAL-kii-liis): Another term for a kidney stone. (Chapter 5.6)

Renal transplant (RE-nal TRANS-plint): Surgical procedure to place a functioning kidney from a donor into a person with end-
stage renal disease. (Chapter 5.7)

Retrograde pyelography (ré-tro-grad pi-é-1o-gra-fe): A type of X-ray examination of the upper urinary tract, including the
kidneys and ureters, typically performed during a cystoscopy. (Chapter 5.7)

Sepsis (SEP-sis): A life-threatening condition that arises when the body’s response to an infection causes injury to its own tissues
and organs. Sepsis can lead to significant health complications or death, especially if not recognized early and treated promptly. It
often presents with fever, increased heart rate, increased breathing rate, and confusion. (Chapter 5.6)

Simple nephrectomy (sim-pil néf-REK-t6-mé): A surgical procedure to remove a kidney, typically for conditions like severe
damage or cancer. (Chapter 5.6)

Sphincters (SFINK-térz): Circular muscles that constrict and close a natural body passage; in the urinary system, they control the
release of urine from the bladder. (Chapter 5.4)

Stress urinary incontinence (strés YOUR-i-nér-é in-KON-ti-néns): Involuntary leakage of urine during activities that increase
abdominal pressure, such as coughing, sneezing, or exercising. (Chapter 5.6)

Stricture (STRIK-chiir): A narrowing of a tube or passage in the body, such as the urethra, often leading to restricted flow of
fluids like urine. (Chapter 5.7)

Transurethral resection of the prostate (trans-yii-RE-thril ri-SEK-shiin av thé PROS-tat) (TURP): A surgical procedure to
remove part of the prostate gland to treat urinary problems. (Chapter 5.6)

Urea (yu-RE-d): A nitrogenous compound produced in the liver as a waste product from the breakdown of proteins, excreted in
the urine. (Chapter 5.5)

Ureter (YUR-é-tér): A tube that carries urine from the kidney to the urinary bladder. (Chapter 5.4)

Ureteroscopy (yii-ré-tér-OS-ké-pé): A procedure using a ureteroscope to examine or treat disorders of the urinary tract, especially
the ureters and kidneys. (Chapter 5.7)

Urethra (yii-RE-thra): The tube that carries urine from the bladder to the outside of the body. (Chapter 5.4)
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Urgency (UR-jén-sé): A sudden, compelling need to urinate, often a symptom of urinary tract infections or overactive bladder.
(Chapter 5.5)

Urinal (OUR-in-al): A receptacle or device for collecting urine, especially in healthcare settings. (Chapter 5.5)

Urinalysis (yiir-i-NAL-i-sis) (UA): A test of the urine involving physical, chemical, and microscopic examination to detect
disorders or diseases. (Chapter 5.7)

Urinary (YUR-i-nér-é): Relating to urine or the organs of the urinary system. (Chapter 5.4)

Urinary catheterization (YOR-i-nér-é kath-i-tér-i-ZA-shiin): The process of inserting a catheter into the bladder through the
urethra for the purpose of draining urine. (Chapter 5.7)

Urinary incontinence (YUR-i-nér-& in-KON-ti-néns): The inability to control urination, resulting in involuntary leakage of urine.
(Chapter 5.6)

Urinary retention (YUR-i-nér-é ri-TEN-shiin): The inability to empty the bladder completely, resulting in accumulation of urine.
(Chapter 5.6)

Urinary tract (YOR-i-nér-é trakt): The system of organs that produce, store, and eliminate urine, including the kidneys, ureters,
bladder, and urethra. (Chapter 5.4)

Urinary tract infection (YOUR-i-nér-é trakt in-FEK-shiin) (UTI): An infection in any part of the urinary system, most commonly
the bladder and urethra. (Chapter 5.6)

Urinate (YUR-i-nat): The act of passing urine from the bladder to the outside of the body. (Chapter 5.4)

Urine culture and sensitivity (yii-ren KUL-chiir dnd sén-si-TIV-i-té) (C&S): A laboratory test to identify the bacteria causing a
urinary tract infection and determine the most effective antibiotics for treatment. (Chapter 5.7)

Urine dip (yii-rén dip): A quick, initial screening test using a dipstick to detect abnormalities in urine, such as the presence of
blood, protein, or signs of infection. (Chapter 5.7)

Urodynamic flow testing (yii-ré-di-NAM-ik flo tés-ting): A series of diagnostic tests that assess the function of the bladder and
urethra, specifically focusing on urine storage and release. (Chapter 5.7)

Urologist (yii-ROL-6-jist): A physician who specializes in diagnosing and treating diseases and disorders of the urinary system
and male reproductive organs. (Chapter 5.7)

Urology (yii-ROL-6-jé): Study of the male and female urinary systems as well as the male reproductive system. (Chapter 5.7)

Vesicoureteral reflux (vés-i-ka-yii-RET-ér-il ré-FLUKS) (VUR): A condition where urine flows backward from the bladder into
the ureters and sometimes the kidneys, potentially leading to kidney damage. (Chapter 5.6)

Void (voyd): To empty the bladder; to urinate. (Chapter 5.4)

Voiding cystourethrogram (VOY-ding SIS-to-iir-ETH-ro-gram) (VCUG): A medical imaging test used to examine the bladder
and urethra while the bladder fills and empties. The test involves the insertion of a catheter into the bladder, through which a
contrast dye is introduced, followed by X-ray imaging. VCUG is often used to diagnose issues like bladder and urethral
dysfunction, vesicoureteral reflux, and urinary tract obstructions, especially in children. (Chapter 5.7)
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6.1: Male Reproductive System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
male reproductive system

o Identify meanings of key word components of the male reproductive system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the male reproductive system

o Use terms related to the male reproductive system

o Use terms related to the diseases and disorders of the male reproductive system

Introduction to the Male Reproductive System

The male reproductive system produces testosterone to maintain male reproductive function, create sperm, and promote transport
. . o1 . [1]
of sperm into the female reproductive system for fertilization.

This chapter will review common word components related to the male reproductive system to assist learning how to analyze,
build, and define medical terms. Other male reproductive terms, whose definitions cannot be easily built from word components,
will be described in context based on the anatomy and physiology of the male reproductive system and common diseases and
disorders. Medical specialists, diagnostic tests, and procedures related to the male reproductive system will also be discussed.

View the following YouTube video ' on the male reproductive system: Reproductive System, Part 2 — Male Reproductive Systemn:
Crash Course A&P #41

1. This work is a derivative of StatPearls by Gurung, Yetiskul, & Jialal and is licensed under CC BY 4.0 ¢
2. CrashCourse. (2015, November 9). Reproductive system, Part 2 - Male reproductive system: Crash Course Anatomy &
Physiology #41 [Video]. YouTube. All rights reserved. https://youtu.be/-XQcnO4iX_U?si=CAHbdwnaGxQOMKPS «

This page titled 6.1: Male Reproductive System Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by

Open Resources for Nursing (OpenRN) .

https://med.libretexts.org/@go/page/93890



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93890?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/06%3A_Male_Reproductive_System_Terminology/6.01%3A_Male_Reproductive_System_Introduction
https://www.youtube.com/watch?v=-XQcnO4iX_U
https://youtu.be/-XQcnO4iX_U?si=CAHbdwnaGxQOMKP5
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/06%3A_Male_Reproductive_System_Terminology/6.01%3A_Male_Reproductive_System_Introduction
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/06%3A_Male_Reproductive_System_Terminology/6.01%3A_Male_Reproductive_System_Introduction?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts"

6.2: Word Components Related to the Male Reproductive System

This section will describe common word components related to the male reproductive system system. These word components help
build definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described
in Chapter 1.5.

COMMON PREFIXES RELATED TO THE MALE REPRODUCTIVE SYSTEM

e a-: Absence of, without

e an-: Absence of, without

e crypt-: Hidden

o dys-: Painful, difficult

e epi-: Above

e hyper-: Above, excessive

o hypo-: Below

e par-: Near

e trans-: Through, across, beyond

COMMON WORD ROOTS WITH A COMBINING VOWEL RELATED TO THE MALE
REPRODUCTIVE SYSTEM

¢ andr/o: Male

¢ balan/o: Glans penis

¢ epididym/o: Epididymis

e gonad/o: Gonad

o orch/o: Testis, testicle

o orchi/o: Testis, testicle

o orchid/o: Testis, testicle

e pen/i: Penis

o phall/o: Penis

¢ posth/o: Prepuce, foreskin

e preputi/o: Prepuce, foreskin

e prostat/o: Prostate gland

e scrot/o: Scrotum

e semin/i: Semen

e sperm/o: Sperm, spermatozoon
e spermat/o: Sperm, spermatozoon
o test/o: Testis, testicle

o testicular/o: Testis, testicle

¢ urethr/o: Urethra

e vas/o: Vas deferens, vessel, duct
o vesicul/o: Seminal vesicle

COMMON SUFFIXES RELATED TO THE MALE REPRODUCTIVE SYSTEM

e -al: Pertaining to

o -algia: Pain

e -ar: Pertaining to

e -cision: Processing of cutting

o -ectomy: Excision or surgical removal

e -genesis: Beginning, development, or production

e -gram: Record

o -graphy: Process of recording

e -ia: Diseased state, abnormal state, condition of, condition
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e -ic: Pertaining to

e -ism: State of, condition

o -itis: Inflammation

o -logy: Study of

o -lysis: Loosening, dissolution, separating
e -oma: Tumor, mass

e -ous: Pertaining to

o -pathy: Disease

e -pexy: Surgical fixation, suspension

o -plasia: Development, growth

o -plasty: Surgical repair

o -rrhea: Flow, discharge

o -sis: Condition

o -stomy: Creation of new opening, process of new opening
e -tomy: Cut into, incision
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6.3: Examples of Male Reproductive Terms Easily Defined By Their Word
Components

Here are examples of common medical terms related to the male reproductive system that can be easily defined by breaking the
terms into their word components.

Prostatitis

1. Break down the medical term into word components: Prostat/itis

2. Label the word components: Prostat = WR; itis = S

3. Define the word components: Prostat = prostate; itis = inflammation

4. Create a final definition of the medical term: Inflammation of the prostate gland

Transurethral

1. Break down the medical term into word components: Trans/urethr/al

2. Label the word components: Trans = P; urethr = WR; al = S

3. Define the word components: Trans = through; urethr = urethra; al = pertaining to
4. Create a final definition of the medical term: Pertaining to through the urethra

Vasectomy

1. Break down the medical term into word components: Vas/ectomy

2. Label the word components: Vas = WR; ectomy = S

3. Define the word components: Vas = vas deferens duct; ectomy = excision or removal of

4. Create a final definition of the medical term: Excision or removal of the vas deferens duct

Interactive Learning Activity: Practice defining and pronouncing male reproductive system medical terms by
breaking them down into word parts.

You can also print this as a Chapter 6 Student Companion Worksheet and check your answers with this Answer Key.
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6.4: Anatomy of the Male Reproductive System

The structures of the male reproductive system include the testes and epididymis in the scrotum; the vas deferens, seminal vesicles,

and bulbourethral glands; the prostate gland; and the penis. These structures are well-vascularized with many glands and ducts to
. . . a1 . (1]
promote the formation, storage, and ejaculation of sperm for fertilization and to also produce testosterone.

. (2] . . .
See Figure 6.1  for an illustration of these structures of the male reproductive system.
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Figure 6.1 Male Reproductive System

Testes

The testes (TES-téz) are the male reproductive organs. They produce both sperm and androgen (AN-dr5-jén), (i.e., the male sex
hormone testosterone), and are active throughout the reproductive life span of the male. There are two testes, each approximately
four to five cm in length, that are housed within the scrotum (SKRO-tiim), an external pouch.M

During the seventh month of the developmental period of a male fetus, the testes move through the abdominal musculature to
descend into the scrotal cavity. This is called the “descent of the testes.” Cryptorchidism (krip-TOR-kid-izm) is the clinical term
used when one or both of the testes fail to descend into the scrotum prior to birth. ' Anorchism (3a-NOR-kizm) refers to the absence
of one of the testes. See Figure 6.2 for an illustration of a testicle.
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Figure 6.2 Testicle

The spermatic cord (spur-MAT-ik KORD) is a bundle of blood vessels, nerves, and ducts that connect the testicles to the
abdominal cavity through the inguinal canal. There are several disorders related to the spermatic cord. The spermatic cord is
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sensitive to torsion (TOR-shon), in which the testicle rotates within its sac and blocks its own blood supply. An inguinal hernia
(IN-gwi-ndl HUR-né-d) can occur, referring to protrusion of abdominal contents through the inguinal canal into the scrotum.
Varicose veins can occur in the spermatic cord, referred to as varicocele (VAR-i-ko-sél). Though often asymptomatic, about one in
four men with varicocele may experience infertility.w

Each testis is divided by septa into 300 to 400 structures called lobules. Within the lobules, sperm develop in structures called
seminiferous tubules (sem-i-NIF-ér-lis TU-bils). Newly produced sperm leave the seminiferous tubules and travel to the
epididymis (ep-i-DID-i-mis), a coiled tube on top of the testes where the newly formed sperm continue to mature for an average of
12 days. As they are moved along the length of the epididymis, the sperm further mature and acquire the ability to move under their
own power. Once inside the female reproductive tract, they will use this ability to move independently toward the unfertilized egg.
Mature sperm are stored in the tail of the epididymis until ejaculation occurs.

During ejaculation, sperm exit the tail of the epididymis and are pushed by smooth muscle contraction to the vas deferens (VAS
DEF-ér-énz). Sperm make up only 5 percent of the final volume of semen (SE-mén), the thick, milky fluid that a male ejaculates.
This fluid is produced by accessory glands of the male reproductive system, the seminal vesicles (SEM-i-ndl VES-i-kélz), the
prostate, ar‘lq the bulbourethral glands. From here, the semen travels through the urethra to the outside of the body during
ejaculation.

Because the vas deferens is easily accessible within the scrotum, surgical sterilization to interrupt sperm delivery can be performed
by cutting and sealing a small section of the vas deferens, referred to as a vasectomy (va-SEK-t6-mé). Read more about vasectomy
in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Male Reproductive System” section.

Prostate and Bulbourethral Glands

As sperm pass through the vas deferens at ejaculation, they mix with fluid produced by the associated seminal vesicle. Seminal
vesicle fluid contains large amounts of fructose, which is used by the sperm mitochondria to generate energy to allow movement
through the female reproductive tract. The seminal fluid, now containing both sperm and seminal vesicle secretions, moves into the
associated ejaculatory duct. The paired ejaculatory ducts transport the seminal fluid into the prostate gland.M

The prostate (PROS-tat) is a gland that is anterior to the rectum at the base of the bladder and surrounds the urethra. A normal
prostate gland is the size of a walnut. It excretes an alkaline, milky fluid in semen to coagulate (thicken) and then decoagulate the
semen following ejaculation. The temporary thickening of semen helps retain it within the female reproductive tract, providing
time for sperm to utilize the fructose provided by seminal vesicle secretions. When semen regains its fluid state, the sperm can pass
farther into the female reproductive tract. "

The final addition to semen is made by two bulbourethral glands (bul-b6-G-RE-thral glandz) that release a thick, salty fluid to
lubricate the end of the urethra and the vagina, as well as cleanse urine residue from the urethra. The fluid from these accessory
glands is released after the male becomes sexually aroused and shortly before the release of the semen, so it is often referred to as
pre-ejaculate. It is possible for bulbourethral fluid to pick up sperm already present in the urethra and cause pregnancy. Semen
moves into the penis via the urethra, a multifunction anatomical structure that also transports urine from the bladder.‘ "

Penis

The penis (PE-nis) is a male reproductive organ that is flaccid during nonsexual actions, such as urination, and becomes stiff and
rod-like during sexual arousal. When erect, the stiffness of the penis allows it to penetrate into the vagina and deposit semen into
the female reproductive tract, referred to sexual intercourse or coitus (KO-I-tlis).

The glans penis (glinz PE-nis) refers to the tip of the penis. Circumcision (sir-kiim-SIZH-6n) is the surgical removal of the
foreskin (FOR-skin), also called prepuce (PRE-pyiis), a fold of skin that covers the tip of the penis. Read more about circumcision
in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Male Reproductive System” section.
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6.5: Physiology of the Male Reproductive System

Testosterone

Testosterone (tes-TOS-té-ron) is an androgen (AN-dr6-jén) (i.e., male sex hormone) produced in the testes. In a male fetus,
testosterone is secreted by the testes by the seventh week of development, with peak concentrations reached in the second trimester.
This early release of testosterone results in the anatomical differentiation of the male sexual organs. In childhood, testosterone
concentrations are low and then increase during puberty (PU-bért-¢), the period during which adolescents develop secondary sex
characteristics and become capable of reproduction. During puberty, the production of sperm begins.‘ ‘

Testosterone is released into the systemic circulation and plays an important role in muscle development, bone growth,
development of secondary sex characteristics, and maintenance of libido (1i-BE-dd) (i.e., sex drive) in both males and females. In
females, the ovaries secrete small amounts of testosterone, although most is converted to estradiol (a form of estrogen). A small

amount of testosterone is also secreted by the adrenal glands in both sexes.

Spermatogenesis

Spermatogenesis (spur-ma-t6-JEN-é-sis), the production of sperm, occurs in the testes. Spermatogenesis requires a two- to three-

degree lower temperature than body temperature, which is why it occurs outside of the body. It begins at puberty, after which time
. [31

sperm are produced constantly throughout a man’s life.

One production cycle, from spermatogonia through formed sperm, takes approximately 64 days. Sperm counts, the total number of
sperm a man produces, slowly decline after age 35. Azoospermia (a-z6-6-SPER-mé-#) refers to the absence of viable sperm in the
semen.

Sperm (SPURM), the male reproductive cell, are smaller than most cells in the body. In fact, the volume of a sperm cell is 85,000
times less than that of the egg (female reproductive cell). Approximately 100 to 300 million sperm are produced each day, whereas
women typically ovulate only one oocyte (egg) per month. As is true for most cells in the body, the structure of sperm cells speaks
to their function. Sperm have a distinctive head, midpiece, and tail region.w See Figure 6.3 for an illustration of a sperm.
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Figure 6.3 Sperm

Ejaculation (i-jak-yti-LA-shon) refers to the ejection of sperm-containing semen from the penis during orgasm (OR-gazm), the
(6]

climax of sexual stimulation. A condom (KON-dom) is a sheath that may be worn during coitus to prevent pregnancy by

collecting ejaculate. Condoms also help prevent the spread of sexually transmitted infections.

Penile erection is caused by vasocongestion of the penile tissues as more arterial blood flows into the penis than is leaving in the
veins. Priapism (PRI-3-pizm) is a disorder in which the penis maintains a prolonged, rigid erection for four hours or longer, in the
absence of stimulation. Priapism that is caused by blood not being able to leave the penis is a medical emergency requlrlng prompt
surgery to prevent damage to the penis. If not treated promptly, priapism can progress to permanent erectile dysfunctlon ' Erectile
dysfunction (8-REK-t1l dis-FUNGK-shén) (ED) refers to the inability to attain or maintain an erection sufficient to perform sexual
intercourse.
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6.6: Diseases and Disorders of the Male Reproductive System

Benign Prostatic Hypertrophy

Benign prostatic hyperplasia (b&-NIN pros-TAT-ik hi-pér-PLA-zhé-d) (BPH) refers to enlargement of the prostate that is not
cancerous. See Figure 6.4" for an illustration of BPH. BPH is a common condition in males aged 50 and older. The prostate
presses against the urethra, causing it to narrow. Eventually, the bladder becomes weak from trying to pass urine through the
narrowed urethra. It loses its ability to completely empty, leaving some urine in the bladder called urinary retention. The inability to
completely empty the bladder causes many of the symptoms associated with BPH, such as a frequent and intense urge to urinate,
urinating frequently at night, difficulty starting a urine stream or a weak stream, and a sensation that the bladder has not emptied
completely. If urinary retention is not addressed, it can cause complications such as urinary tract infections, bladder damage, and
kidney darnage.M

MNermal prostate Enlarged prostate/BPH

L

Urathra ~— 2 Urathra

Figure 6.4 Benign Prostatic Hypertrophy

. . : . . 31
A health care provider may order several types of medical tests to diagnose BPH, such as urodynamic testing or a cystoscopy.
Review information about these tests in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Urinary
System” section in the “Urinary System Terminology” chapter.

BPH may be treated with medications or transurethral (trans-i-RE-thrdl) procedures where an instrument is inserted through the
urethra to widen the urethra or destroy part of the prostate with heat. Transurethral microwave thermotherapy (trans-ii-RE-thral
MI-kro-wav THUR-mo-THER-3-pé) (TUMT) eliminates excess tissue present in benign prostatic hyperplasia by using heat
generated by microwave.

Surgery may be performed when symptoms are severe, other treatments haven’t helped, or a complication has developed such as
bladder damage. Surgeries remove part or all of the prostate or make cuts in the prostate to take pressure off the urethra.” For
example, transurethral incision of the prostate (trans-a-RE-thral in-SIZH-lin 6v thé PROS-tat) (TUIP) is a procedure that widens
the urethra by making a few small incisions in the bladder neck and the prostate gland. Transurethral resection of the prostate
(trans-a-RE-thril ri-SEK-shiin v thé PROS-tat) (TURP) is the surgical removal of pieces of the prostate gland by using an
instrument inserted through the urethra.

Cancer

Prostate Cancer

Prostate cancer (PROS-tat KAN-sér), cancer of the prostate gland, is the second most common cancer occurring in men. Prostate

cancer is most common in older men. In the U.S., about 1 out of 8 men will be diagnosed with prostate cancer. Prostate cancer
. . . . [5]

usually grows very slowly, so treating it before symptoms occur may not improve men’s health or help them live longer.

Symptoms of prostate cancer are similar to benign prostatic hypertrophy (BPH), such as trouble starting a urine stream and frequent
urination, especially at night, and trouble emptying the bladder. Symptoms of advanced prostate cancer that have metastasized to
other areas of the body include pain in the back, hips, or pelvis that doesn’t go away, shortness of breath, fatigue, fast heartbeat,
dizziness, or pale skin caused by anemia.

Diagnostic testing for prostate cancer may include the followingmz
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¢ A hydrocele (HI-dro-sél) is a type of swelling in the scrotum, the pouch of skin that holds the testicles. This swelling happens
when fluid collects in the thin sac that surrounds a testicle. Hydroceles are common in newborns. They often go away without
treatment by age one.

Infertility

Nearly 1 in 7 couples is infertile, which means they haven’t been able to conceive a child even though they’ve had frequent,
unprotected sexual intercourse for a year or longer. In up to half of these couples, male infertility plays a role. Male infertility
can be caused by low sperm production, abnormal sperm function, or blockages that prevent the delivery of sperm. Illnesses,
injuries, chronic health problems, lifestyle choices, and other factors may contribute to male infertility.w

. [22]
For a male to cause pregnancy, the following processes must occur

o Urogenital gonorrhea can be diagnosed by testing urine, a urethral swab (for men), or endocervical or vaginal swab (for
women) using nucleic acid amplification testing (n0o-klé-ik AS-id Am-pli-fi-KA-shén tést-ing) (NAAT). It can also be
[30]
diagnosed using gonorrhea culture, which requires endocervical or urethral swab specimens.

Human Immunodeficiency Virus (HIV)

Human immunodeficiency virus (hu-man im-yti-no-dé-FISH-&n-sé VI-rlis) (HIV) is a virus that attacks the T-helper cells (a
type of lymphocyte or white blood cell) of the immune system. If HIV is not treated, it can lead to acquired
immunodeficiency syndrome (3-KWIRD im-yii-no-dé-FISH-én-sé SIN-drom) (AIDS). There is currently no cure for HIV,
so people who become infected with HIV have it for life. However, with proper medical care, HIV can be controlled, and
people with HIV can live long, healthy lives while also preventing its spread to their partners.w

Most people infected with HIV have flu-like symptoms within two to four weeks after becoming infected. Symptoms
include fever, night sweats, fatigue, swollen lymph nodes, sore throat, muscle aches, and rash. If not treated, the infection
becomes chronic, with or without symptoms, and can take up to ten years to develop AIDS. Without HIV treatment, people
with AIDS typically only survive about three years. o

HIV tests can be performed on blood or oral fluid. HIV is treated with medication called antiretroviral therapy (an-te-ré-
tro-VI-rdl THER-4-pé) that reduces the amount of virus in the body, helps maintain a healthy immune system, and prevents
AIDS from developing.

Herpes Simplex Virus

Genital herpes (JEN-it-dl HERP-&z) is an STI caused by the herpes simplex virus (HUR-p&z SIM-pleks VI-riis) (HSV) that
is characterized by blisters in the genital area. There are two types of herpes simplex viruses: HSV-1 and HSV-2. HSV-1
(oral herpes) causes mouth ulcers, commonly called “cold sores.” HSV-2 causes genital herpes when a person has genital
contact with someone who has a genital HSV-2 infection. Additionally, a genital HSV-1 infection can occur when a person
receives oral sex from a person with an HSV-1 oral ulcer. Herpes infection can also be passed from mother to child during
pregnancy or childbirth, which can result in a potentially fatal neonatal herpes infection."

Herpes lesions typically appear as one or more vesicles (i.e., small blisters), on or around the genitals, rectum, or mouth. The
vesicles break and leave painful ulcers that may take two to four weeks to heal after the initial herpes infection. Once a
patient is infected with HSV, the virus remains in their body even after the symptoms are gone and can cause recurring
outbreaks related to fever, stress, or other triggering factors.  See Figure 6. 5" for an image of a mouth ulcer caused by
HSV-1. Although this is not considered an STI, herpes lesions that occur on the genitals have a similar appearance.

Figure 6.5 Mouth Ulcer Caused by HSV-1
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HSV nucleic acid amplification tests (NAAT) are the best test for diagnosing herpes, but in some settings, a viral culture is
the only test available. There is no cure for herpes. Antiviral medications can shorten outbreaks, and daily suppressive
therapy can prevent outbreaks and transmission of the infection to partners.‘ .

Human Papillomavirus

Human papillomavirus (hu-man PAP-i-LO-ma-VI-riis) (HPV) is a common STI. Almost three quarters of sexually active
individuals have been exposed to HPV during their lifetime. HPV spreads through sexual activity and skin-to-skin contact in
the genital area with an infected person. Because some types of HPV are asymptomatic, people don’t know they have the
virus and, consequently, pass the virus to their sexual partners.‘ B

There are over 100 strains of HPV, and some strains of HPV can cause visible genital warts. Genital warts usually appear as
a small bump or group of bumps in the genital area. They can be small or large, raised or flat, or shaped like a cauliflower.
Some strains of HPV cause genital, anal, throat, and cervical cancers. For this reason, routine PAP smears for women can
help prevent cervical cancer from upv. "

Treatments are available for genital warts, but there is no cure for HPV. The HPV vaccine can protect against diseases
(including cancers) caused by HPV. The HPV vaccine is recommended for all preteens (including boys and girls) at age 11
or 12 years and through age 26 years. Most sexually active adults have already been exposed to HPV, so vaccination is not

recommended. People who are in a long-term, mutually monogamous relationship are not likely to get a new HPV infection.
[41]

Syphilis

Syphilis (SIF-i-lis) is an STI that can cause serious health problems without treatment. Infection develops in stages called
primary, secondary, latent, and tertiary. Each stage can have different signs and symptoms. Syphilis is spread by direct
contact with a syphilis sore during vaginal, anal, or oral sex. Syphilis can also be spread from a mother with syphilis to her
unborn baby.w

During the first (primary) stage of syphilis, a single sore or multiple sores appear in the location where syphilis entered the
43
body. See Figure 6.6 for an image of a sore caused by syphilis, referred to as a chancre. Sores are typically firm, round,

and painless. The sore usually lasts three to six weeks and heals regardless of whether treatment is received.

Figure 6.6 Syphilis Chancre

During the secondary stage, skin rashes and/or sores in the mouth, vagina, or anus appear. The rash can show up when the
primary sore is healing or several weeks after the sore has healed. The rash can also be on the palms of the hands and/or the
bottoms of the feet and look rough, red, or reddish-brown. Without treatment, syphilis can spread to the brain and nervous
system (neurosyphilis), the eye (ocular syphilis), or the ear (otosyphilis). This can happen during any of the stages. Syphilis
is treated with antibiotics, but antibiotics do not reverse any damages that occurred prior to treatment.

Trichomoniasis

Trichomoniasis (trik-6-mo-NI-&-sis) is a common STI caused by infection with Trichomonas vaginalis, a protozoan (tiny,
single-celled) parasite. Although symptoms vary, most people who have trichomoniasis cannot tell they have it. Men with
trichomoniasis may notice itching or irritation inside the penis, burning after urinating or ejaculating, or discharge from the
penis. Women with trichomoniasis may notice itching; burning; redness or soreness of the genitals; dysuria; or a clear,
white, yellowish, or greenish vaginal discharge with a fishy smell. Trichomoniasis is diagnosed with a swab specimen
evaluated in a laboratory. It is treated with antibiotics taken by mouth.
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Spermatocele

A spermatocele (spér-MAT-6-s&) is an abnormal sac (cyst) that develops in the epididymis, the small, coiled tube located

on the upper testicle that collects and transports sperm. The cause of spermatoceles is unknown but could be due to a

blockage in one of the tubes that transport sperm. If a spermatocele grows large enough to cause discomfort, surgery may be
N0

required.

Testicular Torsion

Testicular torsion (t&s-TIK-ii-lir TOR-shén) occurs when a testicle rotates, twisting the spermatic cord that brings blood to
the scrotum. The reduced blood flow causes sudden, severe pain and swelling. Testicular torsion commonly occurs between
ages 12 and 18 and usually requires emergency surgery. If treated quickly, the testicle can usually be saved. But when blood
flow has been cut off for too long, a testicle might become so badly damaged that it has to be removed.
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6.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the Male
Reproductive System

Medical Specialists
Urology (yi-ROL-6-jé) is the study of the male and female urinary systems and the male reproductive systern.‘ A urologist (yu-
ROL-3-jist) is a physician who specializes in the diagnosis and treatments of disorders of the urinary and reproductive systems.

To learn more about urology and the training involved to become a urologist, visit the American Urological Association, Why
Urology?

Diagnostic Testing

Semen Analysis

A semen analysis (SE-mén 8-NAL-i-sis) evaluates the volume and quality of a man’s sperm. It is one of the first tests performed
when a couple experiences infertility. It is also performed to determine if a vasectomy was successful. Semen analysis involves
collecting a semen sample and evaluating it in a lab.”

s . . . [3]
When used as a fertility test in men, a semen analysis evaluates the following :

o pH level: Whether semen is too acidic, which can affect sperm health.

e Semen volume: Amount of semen in the sample (in millimeters).

o Sperm concentration: Number of sperm per millimeter of semen.

o Sperm morphology: Size and shape of the sperm.

o Sperm motility: Ability of the sperm to swim toward an egg.

o Time to liquefaction: How quickly semen changes from a sticky substance to a liquid.
¢ Vitality: Percent of live sperm in the sample.

o White blood cells: A sign of infection or inflammation.

Procedures

Circumcision

Circumcision (sir-kiim-SIZH-{in) is the surgical removal of the foreskin (prepuce), a fold of skin covering the tip of the penis. It is

a common procedure for newborn boys in certain parts of the world, including the United States. For some families, circumcision is
[4]

a religious ritual or family tradition.

Newborn circumcision is typically done in the hospital nursery by a pediatrician within a few days after birth. The penis and
surrounding area are cleansed, and an anesthetic is injected into the base of the penis or applied to the penis as a cream. A special
clamp or plastic ring is attached to the penis, and the foreskin will be removed. Afterward, the penis is covered with an ointment
and wrapped loosely with gauze. The procedure generally takes about ten minutes. :

Circumcision is also used to treat men with phimosis (fi-MO-sis), a tightness of the prepuce (foreskin) that prevents its retraction
over the penis. It may be congenital or the result of balanitis. Balanitis (bal--NI-tis) is a common condition that causes an
inflammation of the glans penis (i.e., the head of the penis). It can be caused by fungi, yeast, bacteria, or viruses, including those
that cause sexually transmitted infections (STT), but balanitis is not considered an STL"”

Hydrocelectomy

Hydrocelectomy (hi-dro-sé-LEK-t6-me) is the surgical removal of a fluid-filled sac around the testicle that is causing scrotal
swelling (i.e., a hydrocele).

Vasectomy
A vasectomy (va-SEK-t6-mé) is a surgical procedure that prevents sperm from leaving the body, providing permanent birth
control, referred to as sterilization (ster-i-li-ZA-shon). The procedure closes off the ends of the vas deferens, the tubes that carry
sperm. Semen samples are routinely checked after a vasectomy to confirm a successful procedure. Vasectomy is safe and effective
for preventing pregnancy, but it doesn’t protect against sexually transmitted infections.
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There are two types of vasectomies. One is an incision vasectomy, and the other is a no-scalpel vasectomy. The incision vasectomy
requires two small incisions, whereas the no-scalpel vasectomy requires only one small puncture. Both are done in doctors’ offices
or outpatient surgery centers and use local anesthesia to numb the scrotum. Both types of vasectomies divide and close off the ends
of the vas deferens, preventing sperm from getting through. The vas deferens is divided and tied, clipped, or cauterized (using an
electrical current to close the incision).HSJ

View a MedlinePlus video about a vasectomy procedure.
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6.8: Male Reproductive System Learning Activities

Interactive Learning Activity: Label the anatomy of the male reproductive system by completing this drag and drop activity.
Interactive Learning Activity: Study male reproductive system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge about common male reproductive system terms by completing this activity.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 6 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 6.8: Male Reproductive System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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6.9: Glossary

Acquired immunodeficiency syndrome (i-KWIRD im-yii-no-dé-FISH-én-sé SIN-drom) (AIDS): A potentially life-threatening
disease that is caused by infection with HIV commonly transmitted in infected blood especially during illicit intravenous drug use
and in bodily secretions during sexual intercourse. (Chapter 6.6)

Androgen (AN-dro-jén): Hormones that stimulate or control the development of male characteristics; includes testosterone.
(Chapter 6.4, Chapter 6.5)

Anorchism (a-NOR-kizm): The absence of one or both testes. (Chapter 6.4)

Antiretroviral therapy (an-té-ré-tro-VI-ral THER-i-pe): Treatment using medications that inhibit the replication of
retroviruses, such as HIV, improving the health and prolonging the life of people infected. (Chapter 6.6)

Aspermia (a-SPUR-meé-a): The complete absence of semen, a rare condition affecting male fertility. (Chapter 6.6)
Azoospermia (a-z0-6-SPER-mé-a): The absence of sperm in semen, often linked to infertility. (Chapter 6.5)
Balanitis (bal-a-NI-tis): Inflammation of the glans penis, often due to infection or irritation. (Chapter 6.7)

Benign prostatic hyperplasia (bé-NIN pros-TAT-ik hi-pér-PLA-zhé-a) (BPH): Noncancerous enlargement of the prostate
gland. (Chapter 6.6)

Bulbourethral glands (bul-bo-U-rE-thral glandz): Glands that produce a fluid that lubricates the urethra and neutralizes any
acidity due to urine. (Chapter 6.4)

Chemotherapy (KE-mo-THER-a-p&): The use of drugs to destroy cancer cells, typically by stopping their ability to grow and
divide. (Chapter 6.6)

Chlamydia (kli-MiD-é-d): A common sexually transmitted infection caused by the bacterium Chlamydia trachomatis. (Chapter
6.6)

Circumcision (sir-kiim-SIZH-on): The surgical removal of the foreskin from the penis. (Chapter 6.4, Chapter 6.7)
Coitus (KO-i-tiis): The sexual union of a male and female involving insertion of the penis into the vagina. (Chapter 6.4)

Condom (KON-diim): A contraceptive device worn over the penis during sexual activity to prevent pregnancy and reduce the risk
of STTIs. (Chapter 6.5)

Cryptorchidism (krip-TOR-kid-izm): A condition where one or both testes fail to descend into the scrotum before birth. (Chapter
6.4)

Digital rectal exam (dij-i-til REK-tal égz-dam): A manual examination of the prostate gland through the rectum to check for
abnormalities. (Chapter 6.6)

Ejaculation (i-jak-yii-LA-shén): The discharge of semen from the male reproductive system. (Chapter 6.5)
Epididymis (ep-i-DID-i-mis): A long, coiled tube attached to the back of the testis that stores and carries sperm. (Chapter 6.4)

Erectile dysfunction (6-REK-til dis-FUNGK-shén): The inability to achieve or maintain an erection sufficient for satisfactory
sexual performance. (Chapter 6.5, Chapter 6.6)

Foreskin (FOR-skin): The retractable fold of skin covering the end of the penis. (Chapter 6.4)

Genital herpes (JEN-it-al HUR-péz): A sexually transmitted infection (STT) caused by the herpes simplex virus, characterized by
painful blisters in the genital area. (Chapter 6.6)

Glans penis (glanz PE-nis): The bulbous tip of the penis. (Chapter 6.4)
Gonorrhea (gon-6-RE-a): A sexually transmitted infection caused by the bacterium Neisseria gonorrhoeae. (Chapter 6.6)

Herpes simplex virus (HUR-péz SIM-pleks VI-riis) (HSV): A virus causing contagious sores, most often around the mouth or
on the genitals. (Chapter 6.6)

Hormone therapy (HOR-mon THER-a-p&): Treatment to alter hormone levels to slow or stop cancer cell growth. (Chapter 6.6)

Human immunodeficiency virus (hu-man im-yii-no-dé-FISH-én-sé VI-riis) (HIV): A virus that attacks the T-helper cells of the
immune system. (Chapter 6.6)
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Human papillomavirus (hu-man PAP-i-LO-ma-VI-riis) (HPV): A group of viruses that can cause warts on the skin or mucous
membranes and are associated with some types of cancer. (Chapter 6.6)

Hydrocele (HI-dro-sel): A fluid-filled sac around a testicle, often causing swelling in the scrotum. (Chapter 6.6)

Hydrocelectomy (hi-dré-sé-LEK-t6-mé): Surgical removal of a hydrocele, a fluid-filled sac in the scrotum, to relieve swelling.
(Chapter 6.7)

Immunotherapy (im-yii-no-THER-a-pé): Treatment that uses certain parts of a person’s immune system to fight diseases such as
cancer. (Chapter 6.6)

Inguinal hernia (IN-gwi-nal HUR-né-a): A condition where part of the intestine protrudes through the inguinal canal into the
scrotum. (Chapter 6.4)

Inguinal orchiectomy (IN-gwi-nal or-ké-EK-t6-mé): Surgical removal of a testicle through an incision in the groin area. (Chapter
6.6)

Libido (Ii-BE-dd): Sexual desire or drive. (Chapter 6.5)

Nucleic acid amplification testing (n(%-klé-ik AS-id am-pli-fi-KA-shon tést-ing) (NAAT): A laboratory test that increases the
amount of DNA or RNA in a sample to detect the presence of specific organisms, such as bacteria or viruses. (Chapter 6.6)

Open radical prostatectomy (OPEN RAD-i-kil prOS-ta-TEK-t6-mé): A surgical technique involving an incision to remove the
prostate gland. (Chapter 6.6)

Orchiectomy (or-ké-EK-t0o-meé): Surgical removal of one or both testicles, often done for cancer treatment or hormone therapy.
(Chapter 6.6)

Orgasm (OR-gazm): The climax of sexual stimulation. (Chapter 6.5)

Pelvic inflammatory disease (PEL-vik in-fli-MA-tor-eé di-ZEZ) (PID): A complication of STIs, such as chlamydia or
gonorrhea, affecting female reproductive organs. (Chapter 6.6)

Pelvic lymphadenectomy (PEL-vik lim-fad-é-NEK-t6-mé): Surgical removal of lymph nodes in the pelvis to check for cancer
spread. (Chapter 6.6)

Penis (PE-nis): The male organ used for urination and sexual intercourse. (Chapter 6.4)

Phimosis (fi-MO-sis): A condition where the foreskin cannot be fully retracted over the glans penis, sometimes requiring
circumcision for treatment. (Chapter 6.7)

Prepuce (PRE-pyiis): Another term for foreskin, the skin covering the glans of the penis. (Chapter 6.4)

Priapism (PRI-a-pizm): A prolonged and often painful erection of the penis not associated with sexual desire. (Chapter 6.5)
Prostate (PROS-tat): A gland in the male reproductive system that produces some of the fluid in semen. (Chapter 6.4)
Prostate cancer (PROS-tat KAN-sér): A form of cancer that develops in the prostate gland. (Chapter 6.6)

Prostate-specific antigen (PROS-tat spé-SIF-ik AN-ti-jén) (PSA): A protein produced by the prostate gland; elevated levels may
indicate prostate cancer. (Chapter 6.6)

Prostatitis (pros-ta-TIT-is): Inflammation of the prostate gland, which can cause urinary problems and discomfort. (Chapter 6.6)

PSMA PET scan (PSMA PE-E-TE skin): An imaging test using a radioactive substance to detect prostate cancer cells by
targeting PSMA protein. (Chapter 6.6)

Puberty (PU-bér-té): The period during which adolescents reach sexual maturity and become capable of reproduction. (Chapter
6.5)

Radiation therapy (RA-dé-A-shiin THER-d-pé): Treatment using high-energy waves like X-rays to destroy cancer cells.
(Chapter 6.6)

Radical laparoscopic prostatectomy (RAD-i-kil lip-a-ROS-ké-pik prOS-ta-TEK-t6-mé): Minimally invasive surgery using
small incisions and a camera to remove the prostate. (Chapter 6.6)

Radical prostatectomy (RAD-i-kil prOS-ti-TEK-t6-mé): Surgery to remove the entire prostate gland and some surrounding
tissue. (Chapter 6.6)
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Radiopharmaceutical therapy (RA-dé-8-far-ma-SOO-ti-kal THER-a-p&): Treatment using radioactive drugs to target and kill
cancer cells. (Chapter 6.6)

Robot-assisted laparoscopic radical prostatectomy (ROH-bot a-SIS-téd lap-a-ROS-ké-pik RAD-i-kil prOS-ta-TEK-t6-me):
A robotic surgery method for prostate removal using laparoscopic techniques. (Chapter 6.6)

Scrotum (SKRO-tiim): A pouch of skin containing the testicles and part of the spermatic cord. (Chapter 6.4)

Semen (SE-mén): The fluid that is ejaculated during orgasm, containing sperm and secretions from the male reproductive glands.
(Chapter 6.4)

Semen analysis (SE-mén a-NAL-i-sis): A test to evaluate the characteristics of a male’s semen and the sperm contained therein,
often used to assess fertility. (Chapter 6.7)

Seminal vesicle biopsy (SEM-i-nil VES-i-kél BI-op-sé): A procedure to remove fluid from seminal vesicles for cancer cell
examination. (Chapter 6.6)

Seminal vesicles (SEM-i-nal VES-i-kélz): Glandular pouches that secrete semen into the ejaculatory duct. (Chapter 6.4)

Seminiferous tubules (sem-i-NIF-ér-tis TU-biils): Narrow, coiled tubules inside the testes where sperm are produced. (Chapter
6.4)

Sexually transmitted disease (SEKS-ii-a-1é trans-MIT-ed di-ZEZ) (STD): Diseases that are primarily transmitted through
sexual activity. (Chapter 6.6)

Sexually transmitted infection (SEKS-ii-a-lé trins-MIT-ed in-FEK-shon) (STI): Infections typically spread through sexual
contact. (Chapter 6.6)

Sperm (SPURM): Male reproductive cells involved in sexual reproduction. (Chapter 6.5)

Spermatic cord (spur-MAT-ik KORD): A bundle of nerves, ducts, and blood vessels connecting the testicles to the abdominal
cavity. (Chapter 6.4)

Spermatocele (spér-MAT-5-sél): A fluid-filled cyst in the epididymis, often painless and found near the testicles. (Chapter 6.6)
Spermatogenesis (spur-ma-t4-JEN-é-sis): The process of sperm cell development. (Chapter 6.5)

Sterilization (ster-i-li-ZA-shiin): A permanent method of contraception that prevents pregnancy in women and the release of
sperm in men. (Chapter 6.7)

Syphilis (SIF-i-lis): A sexually transmitted infection caused by the bacterium Treponema pallidum, characterized by various stages
including sores, rashes, and potentially serious systemic effects if untreated. (Chapter 6.6)

Targeted therapy (TAR-gét-ed THER-a-pé): Cancer treatment that uses drugs to target specific genes and proteins involved in
the growth and survival of cancer cells. (Chapter 6.6)

Testes (TES-téz): The male reproductive organs that produce sperm and testosterone. (Chapter 6.4)

Testicular cancer (tés-TIK-ii-lir KAN-sér): Cancer that originates in the testicles, typically diagnosed in younger men. (Chapter
6.6)

Testicular torsion (tés-TIK-ii-lir TOR-shon): A medical emergency where the spermatic cord becomes twisted, cutting off blood
supply to the testicle. (Chapter 6.6)

Testosterone (tés-TOS-té-ron): A primary male sex hormone responsible for the development of male secondary sexual
characteristics. (Chapter 6.5)

Torsion (TOR-shon): The twisting of the spermatic cord, which can cut off blood supply to the testicle. (Chapter 6.4)

Transrectal biopsy (trans-REK-til BI-6p-sé): Tissue sample removal from the prostate via the rectum for cancer testing.
(Chapter 6.6)

Transrectal MRI (trans-REK-til ém-AR-AI): Magnetic resonance imaging of the prostate gland through the rectum. (Chapter
6.6)

Transrectal MRI guided biopsy (trans-REK-til MRI GI-ded BI-6p-sé): A procedure that uses magnetic resonance imaging
(MRI) to guide the removal of tissue samples from the prostate through the rectum. (Chapter 6.6)
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Transrectal ultrasound (trans-REK-til UL-tra-sound): A diagnostic procedure using ultrasound inserted through the rectum to
visualize the prostate. (Chapter 6.6)

Transrectal ultrasound guided biopsy (trans-REK-til UL-tra-sound GI-ded BI-op-s&): A procedure in which a probe inserted
into the rectum uses ultrasound to guide the removal of tissue samples from the prostate for analysis. (Chapter 6.6)

Transurethral (trans-ii-RE-thral): Pertaining to going through or across the urethra. (Chapter 6.6)

Transurethral incision of the prostate (trans-iu-RE-thral in-SIZH-tin 6v thé PROS-tat) (TUIP): A surgical procedure to make
incisions in the prostate gland to treat urinary problems due to BPH. (Chapter 6.6)

Transurethral microwave thermotherapy (trans-ii-RE-thral MI-kro-wav THUR-ma-THER-a-pé) (TUMT): A treatment for
BPH using microwave energy to reduce prostate size. (Chapter 6.6)

Transurethral resection of the prostate (trans-ii-RE-thral ri-SEK-shiin 6v thé PROS-tat) (TURP): A surgical procedure to
remove part of the prostate gland to relieve urinary symptoms caused by an enlarged prostate. (Chapter 6.6)

Trichomoniasis (trik-6-mo-NI-a-sis): A common sexually transmitted infection caused by a protozoan parasite, often resulting in
vaginal or urethral discharge. (Chapter 6.6)

Urologist (yii-ROL-6-jist): A physician who specializes in the treatment of disorders of the urinary system and male reproductive
system. (Chapter 6.7)

Urology (yii-ROL-6-jé): Study of the male and female urinary tract systems and the male reproductive system. (Chapter 6.7)
Varicocele (VAR-i-ko-sél): An enlargement of the veins within the scrotum, often associated with infertility. (Chapter 6.6)

Vas deferens (VAS DEF-ér-énz): The duct that conveys sperm from the testicle to the urethra. (Chapter 6.4)

Vasectomy (va-SEK-t6-mé): A surgical procedure for male sterilization involving the cutting and sealing of part of each vas

deferens. (Chapter 6.4, Chapter 6.7)
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7.1: Female Reproductive System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
female reproductive system

o Identify meanings of keyword components of the female reproductive system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the female reproductive system

o Use terms related to the female reproductive system

o Use terms related to the diseases and disorders of the female reproductive system

Introduction to the Female Reproductive System

The female reproductive system produces hormones and matures eggs (called ova) during the monthly menstrual cycle. Every
month, an egg (called an ovum) is released from one of the female’s ovaries with the potential to become fertilized by male sperm.
If fertilization occurs, female hormones develop the fertilized egg into a fetus and, ultimately, a baby ready for delivery in about 40
weeks.

This chapter will review common word components related to the female reproductive system to assist learning how to analyze,
build, and define medical terms. Other female reproductive terms, whose definitions cannot be easily built from word components,
will be described in context based on the anatomy and physiology of the female reproductive system and common diseases and
disorders. Medical specialists, diagnostic tests, and procedures related to the female reproductive system will also be discussed.
Additional information about pregnancy will be discussed in the “Obstetrics Terminology” chapter.

View the following YouTube video  on the anatomy and physiology of the female reproductive system: Reproductive System, Part

1 — Female Reproductive System: Crash Course A&P #40

1. CrashCourse. (2015, October 26). Reproductive system, Part 1 - Female reproductive system: Crash Course Anatomy &
Physiology #40 [Video]. YouTube. https://youtu.be/REDatCchpus?si=1h92ZbG3QUjVHwED ¢
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7.2: Word Components Related to the Female Reproductive System

This section will describe common word components related to the female reproductive system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in
Chapter 1.5.

Common Prefixes Related to the Female Reproductive System
e a-: Absence of, without

e an-: Absence of, without

o dys-: Painful, difficult, abnormal, labored

o endo-: Within

e oligo-: Small amount

e peri-: Surrounding

Common Word Roots With A Combining Vowel Related to the Female Reproductive
System

o arche/o: First, beginning

e cervic/o: Cervix

¢ colp/o: Vagina

o endometri/o: Endometrium
e episi/o: Vulva

e gyn/o: Woman

¢ gynec/o: Woman

¢ hemat/o: Blood

o hymen/o: Hymen

o hyster/o: Uterus

o leuk/o: White

e« mamm/o: Breast

e mast/o: Breast

e men/o: Menstruation

e metr/i: Uterus

o my/o: Muscle

o oophor/o: Ovary

o pelv/i: Pelvis, pelvic bones, pelvic cavity
e perine/o: Perineum

e py/o: Pus

o salping/o: Uterine tube, fallopian tube
¢ son/o: Sound waves

¢ trachel/o: Cervix

e vagin/o: Vagina

o vulv/o: Vulva

Common Suffixes Related to the Female Reproductive System
e -al: Pertaining to
o -atresia: Occlusion, closure

o -cleisis: Surgical closure

e -ectomy: Excision, surgical removal

o -gram: The record, radiographic image

o -graphy: Process of recording, radiographic imaging
o -itis: Inflammation

o -logist: Specialist who studies and treats
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e -logy: Study of

e -osis: Abnormal condition

e -pexy: Surgical fixation, suspension
o -plasty: Surgical repair

o -rrhagia: Rapid flow of blood

o -rrhaphy: Suturing, repairing

o -rrhea: Flow, discharge

o -salpinx: Uterine (fallopian) tube

e -scope: Instrument used for visual examination
e -scopy: Visually examining

e -tomy: Cut into, incision

This page titled 7.2: Word Components Related to the Female Reproductive System is shared under a CC BY 4.0 license and was authored,
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7.3: Examples of Female Reproductive System Terms Easily Defined By Their Word
Components

Here are examples of common medical terms related to the female reproductive system that can be easily defined by breaking the
terms into their word components.

Amenorrhea

1. Break down the medical term into word components: A/men/o/rrhea

2. Label the word components: A = P; men = WR; 0 = CV; rrhea = S

3. Define the word components: A = absence of; men = menstruation; rrhea = flow
4. Create a final definition of the medical term: Absence of menstrual flow

Colposcopy

1. Break down the medical term into word components: Colp/o/scopy

2. Label the word components: Colp = WR; o0 = CV; scopy = S

3. Define the word components: Colp = vagina; scopy = visual examination

4. Create a final definition of the medical term: Visual examination of the vagina

Gynecologist

1. Break down the medical term into word components: Gynec/o/logist

2. Label the word components: Gynec = WR; o0 = CV; logist = S

3. Define the word components: gynec = women; logist = specialist who studies and treats

4. Create a final definition of the medical term: Specialist who studies and treats female disorders and diseases

Interactive Learning Activity: Practice defining and pronouncing female reproductive system medical terms by breaking them
down into word parts.

You can also print this as a Chapter 7 Student Companion Worksheet and check your answers with this Answer Key.

This page titled 7.3: Examples of Female Reproductive System Terms Easily Defined By Their Word Components is shared under a CC BY 4.0
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7.4: Anatomy of the Female Reproductive System

Anatomy of the female reproductive system includes the external genitals, the internal reproductive system, and the breasts.

External Female Genitals

See Figure 7.1" for an illustration of the external female genitals. The external female reproductive structures, referred to
collectively as the vulva (VUL-v4), include the followingm:

o The mons pubis (MONZ PYU-bis) is a pad of fat that is located anteriorly over the pubic bone. After puberty, it becomes
covered in pubic hair.

¢ The labia majora (LA-bé-uh MA-j6r-uh) are larger outer folds of hair-covered skin that begin just posterior to the mons pubis.

¢ The labia minora (LA-bé-uh mi-NOR-uh) are thinner, hairless, and more pigmented folds found medially to the labia majora.

o Although they naturally vary in shape and size from woman to woman, the labia minora serve to protect the female urethra
and the entrance to the female reproductive tract.

o The superior, anterior portions of the labia minora come together to encircle the clitoris (KLIT-3-ris). The clitoris is erectile
tissue that originates from the same fetal cells as the penis and has abundant nerves that are important in sexual sensation
and orgasm.

o The vestibule is the area between the labia minora and behind the clitoris that contains the urethral and vaginal openings. It is
flanked by outlets to the vestibular glands, also known as Bartholin’s glands (BAR-t5-lins glans), that secrete mucus to keep

the vestibular area moist. Read more about the urethra in the “Anatomy of the Urinary System” section in the “Urinary System
Terminology” chapter.

¢ The perineum (pér-I-NE-um) is the area between the vaginal opening and the anus.

Prepuce

Glans clitoris ———

2 N ﬁ Labla minora
g j . 7_ Corpus cavernosum — %
n \ ot Bulb of vestibule —————
\@J al% Urethral opening
. 4 o Labia majora
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Figure 7.1 Vulva, Collective Term for External Female Genitalia

Internal Female Reproductive Organs

. . . . . . . . (3]
The internal female reproductive organs include the vagina, uterus, cervix, ovaries, and Fallopian tubes. See Figure 7.2 " for an
illustration of the internal and external structures of the female reproductive system.

https://med.libretexts.org/@go/page/93903


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93903?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/07%3A_Female_Reproductive_System_Terminology/7.04%3A_Anatomy_of_the_Female_Reproductive_System

LibreTexts"

Utarus
Qvary

Publ: symptiysis — )= ! Fomb ot uleri
Mons pubis Coavig

Urathra

Clitoris —— F - — o

o i Vaging
Labium minora e \‘\_H
Lablum majora =

[a) Human famala reproductive systam: lataral visw

ligamant

Broag
ligamant

Corvi
Vagina -~

Labia majors
{b) Human female reproductive systam: antenar view

Figure 7.2 Female Reproductive System

Vagina
The vagina (vd-JIN-uh) is a muscular canal that is approximately ten centimeters (cm) long. It serves as the entrance to the
reproductive tract, as well as the exit from the uterus during menstruation and childbirth.”

The vagina is composed of smooth muscle that allows for expansion during intercourse and childbirth. The vagina is lined with
mucous membranes that secrete mucus to keep it moist. The superior portion of the vagina meets the cervix (the opening and lower
part of the uterus). The inferior portion of the vagina may have a thin, perforated hymen that partially surrounds the opening to the
Vagina.m

The vagina contains a normal population of healthy bacteria called normal flora that help protect against infection. In a healthy
woman, the most common type of normal flora is lactobacillus that secretes lactic acid. The lactic acid protects the vagina by
maintaining an acidic pH (below 4.5). Lactic acid, in combination with other vaginal secretions, makes the vagina a self-cleansing
organ. However, douching can disrupt the normal balance of healthy microorganisms and increase a woman’s risk for infections
and irritation. It is recommended that women do not douche and that they allow the vagina to maintain its normal healthy

. . (6]
population of protective normal flora.

Uterus and Cervix

The uterus (YU-tér-us) is a muscular, pear-shaped organ that is approximately five cm wide by seven cm long. It is composed of
.
three sections :

e The inferior portion, called the cervix (SER-viks), connects the uterus and the vagina.
¢ The middle section of the uterus is called the corpus (body of the uterus).
o The superior portion is called the fundus.

An opening in the middle of the cervix allows menstrual blood to exit and sperm to enter the uterus. The cervix dilates (opens)
during childbirth to allow the baby to exit the mother’s body. The corpus of the uterus expands during pregnancy. The fundus is the
location of the uterus that is commonly felt by the health care provider during prenatal exams to indirectly measure the growth of
the fetus.

The wall of the uterus is made up of these three layersM:

o Perimetrium (par-i-ME-tré-um): The serous membrane surrounding the uterus.

¢ Myometrium (my-0-ME-tré-um): A thick layer of smooth muscle responsible for uterine contractions.

¢ Endometrium (en-do-ME-tré-um): The innermost layer that provides the site for implantation of a fertilized egg or sheds
during menstruation if an egg is not fertilized.
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Ovaries

The ovary (O-vir-€) is the female reproductive gland located in the pelvic cavity. There are two ovaries, one at the entrance to each
. . . R . [10]
Fallopian tube, which are attached to the uterus via the ovarian ligaments. The ovaries create oocytes (eggs) and hormones. "

Fallopian Tubes

The Fallopian (fi-LOP-g-an) tubes transport oocytes from the ovary to the uterus. Each of the Fallopian tubes is close to, but not
directly connected to, the ovary, so thefimbriae (FIM-bré-&) catch the oocyte like a baseball in a glove. The middle region of the
Fallopian tube, called the ampulla, is where fertilization often occurs. The fertilized egg then moves from the Fallopian tube into

. . . [11]
the uterus, where it implants into the endometrium.

Breasts

Although the breasts are located far from the other reproductive organs, they are considered accessory organs of the female
— 12
reproductive system. The function of female breasts is to supply milk to an infant in a process called lactation (lak—TA-shc')n).[ ‘

The external features of the breast include a nipple surrounded by a pigmented areola. The areolar region is characterized by small,
raised areolar glands that secrete lubricating fluid during lactation to protect the nipple from chafing. When a baby nurses (i.e.,
draws milk from the breast), the entire areolar region is taken into their mouth.

A breast is made up of three main parts: lobules, ducts, and connective tissue. The lobules are the mammary glands composed of
alveoli (tiny sacs) that produce milk. The lactiferous (lak-TIF-&r-us) ducts are tubes that carry milk to the nipple. The connective
tissue (which consists of fibrous and fatty tissue) surrounds and holds everything together.‘ B

An infant can draw milk from the lobules and through the ducts and the nipple by suckling. Alveoli are surrounded by fat tissue,

which determines the size of the breast. Breast size differs between individuals and does not affect the amount of milk produced.‘ B
16
See Figure 7.3 for an illustration of a breast and milk flow.
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Figure 7.3 Breast and Milk Flow

Some women have fibrocystic breasts (fi-bro-SIS-tik brests) with connective tissue that feels lumpy or ropelike in texture.
Fibrocystic breast changes are common and no longer considered a disease, although it was formerly referred to as fibrocystic
breast disease. Some women also experience breast pain, tenderness, and lumpiness, especially in the upper, outer areas of the
breasts, just before menstruation.
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7.5: Physiology of the Female Reproductive System

Menstruation (men-strU-A-shon), also called menses, commonly referred to as a woman’s “period,” is vaginal bleeding that
occurs as part of a monthly cycle. Every month, the female body prepares for possible pregnancy. If no pregnancy occurs, the
uterus sheds the endometrial lining. Menstrual flow is part blood and part endometrial lining that passes out of the uterus, through
the cervix, and into the vagina. Menstruation typically starts in females between the ages of 11 and 14 and continues until
menopause at an average age of 51. In addition to bleeding, females may experience additional emotional and physical symptoms,
which is referred to as premenstrual syndrome (PMS).‘ " Premenstrual syndrome (PMS) is discussed in more detail in the “Diseases
and Disorders of the Female Reproductive System” section of this chapter.

The Menstrual Cycle

The menstrual cycle is driven by a monthly hormonal cycle as the female’s body prepares an egg for fertilization and possible
pregnancy. The menstrual cycle is counted from the first day of a bleeding of one cycle to the first day of the next menstrual cycle.
Menstrual flow usually lasts about three to five days. The typical volume of blood lost during menstruation is approximately 30
milliliters (m‘IT‘). Amounts greater than 80 mL, menstrual flow longer than five days, or bleeding between cycles can be symptoms
of a disorder.

The average menstrual cycle takes about 28 days and occurs in three phases, called the follicular, ovulatory, and luteal phases, also

referred to as menses, proliferative, and secretory uterine cycles. Hormone levels change throughout the menstrual cycle. See
. . . (3]
Figure 7.4 for an illustration of the phases of the menstrual cycle.
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Figure 7.4 Phases of the Menstrual Cycle
Figure 7.5 for an illustration of the progression of a follicle to a corpus luteum.
o View a supplementary MedLine video  on ovulation: Ovulation Video

Other Medical Terms Related to the Female Reproductive System

o Adnexa (3d-NEK-sd): Accessory structures of the uterus, such as the Fallopian tubes and ovaries.

e Amenorrhea (3-men-6-RE-a): Absence of menstrual flow.

« Anovulation (an-ov-yi-LA-shon): Absence of ovulation.

o Contraception (kon-tra-SEP-shén): Intentional prevention of pregnancy.

¢ Dysmenorrhea (dis-men-6-RE-d): Painful menstrual flow.

« Dyspareunia (dis-pd-RU-né-i): Painful sexual intercourse.

o Fistula (FIS-chii-la): An abnormal passageway between two organs or an internal organ and the body surface. Although
uncommon, a vaginal fistula can develop between the vagina and another organ, such as the urinary bladder, colon, or rectum.

o Infertility (in-fér-TTL-i-té): The inability to conceive.

e Mastitis (mas-TIT-is): Inflammation of the breast that tends to occur when a woman is lactating.

¢ Menorrhagia (mén-6-RA-jé-d): Excessive menstrual bleeding.

¢ Menometrorrhagia (mén-6-mét-ro-RA-je-a): Excessive and prolonged uterine bleeding occurring at irregular and/or frequent
intervals.

¢ Metrorrhagia (mé-tro-RA-jd): Bleeding from the uterus between menstrual periods.

o Menarche (mén-AR-ké): The first occurrence of menstruation.
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« Oligomenorrhea (61-i-g6-mén-0-RE-): Infrequent or very light menstruation.

« Polymenorrhea (pol-é-mén-6-RE-): Frequent menstruation in which menstrual cycles are shorter than 21 days in length.

¢ Sexual intercourse (Sék-shii-al in-tér-kors): Sexual contact between individuals that includes insertion of a penis into a vagina.

 Tubal ligation (TOO-bal 1i-GA-shon): Surgical closure or blocking of the Fallopian tubes to prevent pregnancy; also referred to
as sterilization.
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7.6: Diseases and Disorders of the Female Reproductive System

Abnormal Vaginal Bleeding

Abnormal vaginal bleeding (ab-ndr-mal va-ji-nal bled-ing) refers to very heavy menstrual flow during menses, bleeding between
menstrual cycles, or menses that lasts more than seven days. It also refers to bleeding that happens before puberty or after
menopause. Very heavy bleeding during menses and/or bleeding that lasts more than seven days is called menorrhagia (mén-6-
RA-jé-d). For example, women with menorrhagia may bleed enough to soak through one or more tampons or sanitary pads every

[1]
hour.

A common cause of abnormal bleeding is hormone imbalance referred to dysfunctional uterine bleeding (dis-fiink-shiin-al yU-
tér-in bled-ing). Dysfunctional uterine bleeding commonly occurs in teenagers or women approaching menopause (MEN-6-poz) or
the absence of menstruation when an egg is not released from the ovaries as it should (anovulation). Anovulation is a common
condition for teenagers who recently started their menstrual cycles, as well as for women approaching menopause. When
anovulation occurs, extended estrogen release causes the endometrial lining of the uterus to continue to grow until it gets too thick.
When this thickened lining is shed during menstruation, it causes the bleeding to be very heavy. A hormonal imbalance can also
cause t}ﬁ body not to know when to shed the lining, causing irregular bleeding (i-rég-yi-lar bled-ing) or “spotting” between
periods.

Abnormal vaginal bleeding can also be caused by uterine fibroids (benign growths in the uterus), conditions related to pregnancy,
and cancer of the uterus or cervix. Diagnostic testing includes pelvic ultrasounds and procedures such as endometrial biopsy or
hysteroscopy. Treatment is based on the cause of the abnormal bleeding and may include medications, dilation and curettage
(D&C), endometrial ablation, or hysterectomy.‘ ' Endometrial ablation (en-do-ME-tré-dl 3-BLA-shon) is a procedure that destroys
the endometrial lining of the uterus to reduce or stop heavy menstrual bleeding. D&C and hysterectomies are further discussed in
the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Female Reproductive System” section of this chapter.

Medications and medication-secreting devices used to treat dysfunctional uterine bleeding are birth control pills and intrauterine
devices (IN-tra-yU-tér-en di-VIS-iz) (IUDs). An TUD is a small, T-shaped device that typically contains hormones to prevent
ovulation and the thickening of endometrial lining and prevent pregnancy. It is inserted through the cervix by a health care
provider. Birth control pills contain hormones that prevent pregnancy by preventing the thickening of the endometrial lining. They
can also help keep the menstrual cycle regular and reduce cramping during menstruation. However, some types of birth control
pills, especially the progestin-only pill, can cause abnormal bleeding.m

Cancer

Common cancers affecting the female reproductive system include breast, cervical, ovarian, and endometrial.

Breast Cancer

Breast cancer (brest KAN-sér) occurs when breast cells mutate and become cancerous cells that multiply and form tumors. There
are different kinds of breast cancer, depending on which cells in the breast turn into cancer. Most breast cancers begin in the ducts
(called invasive ductal carcinoma) or lobules (called invasive lobular carcinoma). There are also other kinds of breast cancer.
Breast cancer can spread outside the breast to other parts of the body through blood and lymph vessels. When breast cancer spreads
to other parts of the body, it is said to have metastasized (mé-tés—té-sizd).w

People of both genders who have a strong family history of breast cancer or inherited changes in BRCA1 and BRCA?2 genes have a
high risk of getting breast cancer. See Figure 7.6 for an illustration of signs of breast cancer. Warning signs of breast cancer
include the following‘ :

e New lump in the breast or armpit.

o Thickening or swelling of part of the breast.

o [Irritation or dimpling of breast skin.

¢ Redness or flaky skin in the nipple area or the breast.

o Pulling in of the nipple or pain in the nipple area.

¢ Nipple discharge other than breast milk, including blood.
e Any change in the size or the shape of the breast.

¢ Pain in any area of the breast.
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Figure 7.6 Signs of Breast Cancer

The American Cancer Society recommends a mammogram every year for most women starting at age 45" A mammogram
(MAM-o6-gram) is a radiographic image of breast tissue that can detect signs of cancer, often before a lump is felt.

People suspected of having breast cancer or those at high risk may have additional diagnostic tests, such as the followingM:

o Breast ultrasound (brést il-tra-sound): A breast ultrasound uses sound waves to make images, called sonograms, of areas
inside the breast.

o Diagnostic mammogram (di-dg-nos-tik ma-mo-gram): If an area of the breast looks abnormal on a screening mammogram, a
diagnostic mammogram is performed to get a more detailed X-ray of the breast.

o Breast magnetic resonance imaging (brést miag-NET-ik réz-6-NANS IM-a-jing) (MRI): A breast MRI is a kind of body scan
that uses a magnet linked to a computer. The MRI scan makes detailed pictures of areas inside the breast.

« Biopsy (BI-6p-sé): Tissue, fluid, and/or lymph nodes are removed by a health care provider and sent to a laboratory to be
examined under a microscope. There are different kinds of biopsies, such as a fine-needle aspiration, sentinel lymph node
biopsy, core biopsy, or open biopsy.

If breast cancer is diagnosed, other diagnostic tests are performed to check for metastasis, including chest X-rays, CT scans, and
PET scans. Read more information about these types of diagnostic tests in the “Medical Specialists, Diagnostic Testing, and
Procedures Related to the Respiratory System.”

Breast cancer is treated in several ways, depending on the type of breast cancer and how far it has spread in the body. People with
. . . [10]
breast cancer often get more than one kind of treatment. Treatments may include the following :

o Surgery (SUR-jér-¢): There are different types of surgery, depending on how far the cancer has spread in the breasts, lymph
nodes, and surrounding tissue.

o Breast-conserving surgery (brést kon-sér-ving slir-jér-€): Breast-conserving surgery removes the cancer and some normal
tissue around it, but not the breast itself. This type of surgery may also be called lumpectomy, partial mastectomy, segmental
mastectomy, quadrantectomy, or breast-sparing surgery.

o Total mastectomy (t0-tdl mas-TEK-t6-mé): Total mastectomy removes the breast that has cancer and some of the lymph
nodes in the armpit. This procedure is also called a simple mastectomy.

o Modified radical mastectomy (mod-i-fid rad-i-kal mas-TEK-t6-meé): The whole breast that has cancer and most of the
lymph nodes surrounding the breast are removed.

« Chemotherapy (ké-mo-THER-4-pé): Specific medications are prescribed by physicians to shrink or kill specific types of
cancer cells. Chemotherapy may be given as pills or administered intravenously, depending on the type of medication
prescribed.

» Hormonal therapy (hér-MO-nal THER--pé): Special medications are used to block cancer cells from getting the hormones
they need to grow.

« Targeted therapy (TAR-gi-téd THER-4-p&): Targeted therapy works with the body’s immune system to help it fight cancer
cells or to control side effects from other cancer treatments.
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« Radiation therapy (ra-dé-A-shén THER-#-pé): Radiation therapy uses high-energy rays (similar to X-rays) to kill the cancer
cells.

Doctors from different specialties often work together to treat breast cancer. Surgeons (SUR-jons) are doctors who perform
operations. Medical oncologists (méd-i-kal 6n-KOL-6-jists) are physicians who specialize in the treatment of cancer with
medication. Radiation oncologists (rd-dé-A-shon on-KOL-6-jists) are physicians who specialize in the treatments of cancer with
radiation.

Cervical Cancer

Cervical cancer (SER-vi-kil KAN-sér) is mostly caused by the human papillomavirus (HYU-mén pa-pi-16-ma VI-riis) (HPV).
HPV is passed from one person to another during sexual contact. HPV causes cervical cells to change into abnormal cells (called
dysplasia), which over time can become cancer. Cervical cancer is highly curable when found and treated early. Early cervical
cancer does not cause symptoms, so routine PAP smears are recommended to screen for cancer. Most women between the ages of

21 and 65 should have a PAP smear every three to five years, depending upon their risk factors.

The Papanicolaou smear (pip-a-NE-ki-low smér), commonly referred to as a PAP smear, is a cytological study that screens for
cancer in the cervix before symptoms even occur. During a PAP smear, a health care provider inserts a speculum (SPEK-ytii-liim)
into the patient’s vagina to allow visualization of the cervix and obtains samples of cervical cells for laboratory analysis. An HPV
test (H‘-‘P-V tést) is also typically performed during a PAP smear to check for infection with high-risk types of HPV that cause
cancer.

There are several types of abnormal cells that may be found on PAP smears. For example, low-grade squamous intraepithelial
lesions (10-grad SKWA-miis in-tra-é-pi-THE-18-dl LE-zhiins) (LSIL) refer to slightly abnormal changes that are usually caused by
an HPV infection that require additional diagnostic testing. High-grade squamous intraepithelial lesions (hi-grad SKWA-miis in-
tra-8-pi-THE-lé-al LE-zhtins) (HSIL) refer to abnormal cervical cells that could become cancer if not treated. Adenocarcinoma in
situ (ad-&-no-kar-si-NO-ma In SI-tii) means an advanced lesion (i.e., area of abnormal tissue) was found in the tissue of the cervix
and requires a biopsy.H !

Additional diagnostic testing, such as a colposcopy, is performed for abnormal cell changes on PAP smears. A colposcopy (kol-
POS-ko-pé) is a procedure in which a lighted, magnifying instrument called a colposcope is used to visually examine the cervix

and potentially remove tissue for biopsy. -
Treatment for cervical cancers often includes excisional or ablative treatments  :

¢ Cold knife conization (k6n-I-ZA-shon): A scalpel or laser knife is used to remove a cone-shaped section of abnormal tissue in
the cervix. This procedure is done at the hospital and requires general anesthesia.

o Loop electrosurgical excision procedure (166p &-18k-tro-SUR-ji-kil ék-SIZ-shiin pro-SE-jiir) (LEEP): Electrical current is
passed through a thin wire loop to remove abnormal tissue in the cervix. Local anesthesia is used to numb the area, so this
procedure can be performed in the health care provider’s office.

o Cryotherapy (ki1-6-THER-&-pé): A special cold probe is used to destroy abnormal tissue by freezing it. This procedure is done
in the health care provider’s office. It takes only a few minutes and usually does not require anesthesia.

o Laser therapy (LA-zér THER-4-pé): A laser (narrow beam of intense light) is used to destroy abnormal tissue. This procedure
is done at the hospital, and general anesthesia is used.

Endometrial Cancer

The most common type of uterine cancer is endometrial cancer (en-d6-ME-tré-al KAN-sér). A common symptom of endometrial
cancer is postmenopausal vaginal bleeding.‘ .

Diagnostic testing for endometrial cancer includes a transvaginal ultrasound and endometrial sampling. Endometrial sampling
(8n-do-ME-tré-dl sam-pling) is the removal of tissue from the endometrium by a health care provider who inserts a brush, curette,
or thin, flexible tube through the cervix and into the uterus. The tool is used to gently scrape a small amount of tissue from the
endometrium and then remove the tissue samples. A pathologist views the tissue under a microscope to look for cancer cells.
Alternatively, dilation and curettage (D&C) or hysteroscopy may be performed.“i‘ Read more information about D&C and
hysteroscopy procedures in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Female Reproductive

System” section.
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If endometrial cancer is diagnosed, additional diagnostic tests are performed to see if the cancer has spread to other parts of the
body, including chest X-rays, CT scans, MRIs, and PET scans. Read more information about these types of diagnostic tests in the
“Medical Specialists, Diagnostic Testing, and Procedures Related to the Respiratory System.

Treatment for endometrial cancer may include surgery, such as a hysterectomy, bilateral oophorectomy, and lymph node dissection.
Hysterectomy and oophorectomy are discussed in more detail in the “Medical Specialists, Diagnostic Testing, and Procedures
Related to the Female Reproductive System” section. A lymph node dissection (Iimf ndd di-sék-shon) is a surgical procedure in
which the lymph nodes are removed from the pelvic area, and a sample of tissue is examined under a microscope by a pathologist
for signs of metastatic cancer. This procedure is also called lymphadenectomy (Iimf-ad-é-NEK-t6-mg). Other treatments include
radiation therapy, chemotherapy, hormone therapy, and targeted therapy.‘ v

Ovarian Cancer

Ovarian cancer (0-VAR-&-an KAN-sér) is cancer that grows in the tissues of the ovary. Ovarian cancer has few symptoms other
than possible pain and/or swelling in the pelvic area, so it often metastasizes before it is diagnosed. Some types of ovarian cancer
are caused by mutations in genes called BRCA1 or BRCA2, so women who have a family history of ovarian cancer are at an
increased risk. Other types of ovarian cancer are caused by metastatic cancer from other sites, such as breast, cervical, or colon
cancer. Some women who have an increased risk of ovarian cancer may choose to have an oophorectomy to remove healthy
ovaries as a preventative measure.

Diagnostic tests for ovarian cancer include blood tests, a transvaginal ultrasound, or CT scans. After ovarian cancer has been
diagnosed, additional diagnostic tests, such as an MRI or PET scans, are done to determine if cancer cells have spread within the
ovaries or to other parts of the body. Treatment may include surgery, such as a hysterectomy, salpingo-oophorectomy, or
omentectomy. Hysterectomy, salpingo-oophorectomy, and oophorectomy procedures are discussed in more detail in the “Medical
Specialists, Diagnostic Testing, and Procedures Related to the Female Reproductive System” section. An omentectomy (5-mén-
TEK-t6-mé) is removal of tissue in the peritoneum that contains blood vessels, nerves, lymph vessels, and lymph nodes. The
peritoneum (pér-i-t6-NE-tim) is the tissue that lines the abdominal wall and covers most of the organs in the abdomen. Additional
treatments may include chemotherapy, targeted therapy, radiation therapy, and immunotherapy.m

Endometriosis

Endometriosis (en-do-mé-tré-O-sis) is a disorder in which tissue similar to the endometrium grows outside the uterus, typically on
the ovaries, in Fallopian tubes, and in the pelvis. Estrogen causes these implants to thicken, bleed, and break down during
menstrual cycles. Because there is no way for the blood to exit the body, surrounding tissue becomes inflamed and creates scar
tissue, which can interfere with the normal functioning of nearby organs and cause pain. Endometriosis can also cause infertility if
the ovaries are affected.  See Figure 7.7"" for an illustration of endometriosis.

Endometriosis
Fallopian tube

Endometrium

Endometriosis

Figure 7.7 Endometriosis
Symptoms of endometriosis include dysmenorrhea (dis-mén-6-RE-3) or painful menstruation for several days that may include
low back and abdominal pain. Dysparenuria (dis-par-én-UR-g-d) or pain with intercourse is common, as well as pain with bowel
. . . . . . [23
movements or urination. Excessive bleeding or bleeding between menstruation may occur.

Endometriosis may be diagnosed with a transvaginal ultrasound or a laparoscopy. During a laparoscopy (lip-3-ROS-k6-pé), the
patient is under general anesthesia, and a surgeon makes a tiny incision near the navel and inserts a laparoscope, looking for signs
of endometrial tissue outside the uterus. A laparoscopy can be performed to provide information about the location, extent, and size
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of endometrial implants, as well as remove them for biopsy. In severe cases of endometriosis, an oophorectomy (removal of an
Y
ovary) or a hysterectomy may be required.

Menopause

Menopause (MEN-6-poz), the cessation of menstruation, is part of the normal aging process and typically occurs in the 40s or 50s.
A woman has reached menopause when she has not had a period for one year. Menopause occurs because the woman’s ovaries stop
producing the hormones estrogen and progesterone. Menopause can also be triggered by surgical removal of the ovaries because of
their role in producing these hormones.

. [25]
Many women experience symptoms for many years before menopause ~ :

e A change in menses, such as shorter or longer menses, lighter or heavier menstrual flow, or more or less time between
menstrual cycles

o Hot flashes and/or night sweats

o Trouble sleeping

e Vaginal dryness

o Bladder incontinence

e Mood swings

¢ Trouble focusing

e Less hair on head and more on face

For some women, menopausal symptoms can be severe and disruptive, requiring treatment by a health care provider.

Ovarian Cyst

An ovarian cyst (6-VAR-g-an sist) is a fluid-filled sac in the ovary. The two most common types of ovarian cysts are follicle cysts
and corpus luteum cysts. In a normal menstrual cycle, an ovary releases an ovum (egg) each month. The ovum grows inside a tiny
sac called a follicle that breaks open to release the egg. Follicle cysts form when the follicle doesn’t break open to release the egg,
causing it to continue growing into a cyst. Follicle cysts often have no symptoms and typically resolve in one to three months.

During normal ovulation, after the follicle breaks open and releases the egg, the empty follicle sac shrinks into a mass of cells
called a corpus luteum. Corpus luteum cysts form if the empty follicle sac doesn’t shrink as it should, but instead reseals itself and
builds up with fluid. Most corpus luteum cysts go away after a few weeks, but they can grow to ten centimeters (four inches) wide
and cause pain. They may also bleed or cause the ovary to twist, requiring surgery such as a laparoscopy or a laparotomyw:

o Laparoscopy (lap-uh-ROSS-kuh-pee): During this surgery, the physician makes a very small incision above or below the
umbilicus (navel) and inserts instruments with a camera to look inside the pelvic area and remove the cyst, which is then sent to
a pathology lab for analysis. This type of surgery is typically performed for smaller cysts that appear benign (i.e., not cancerous)
on the ultrasound.

o Laparotomy (lap-uh-ROT-uh-mee): A laparotomy is typically performed for large cysts or those that are suspicious on
ultrasound as cancerous. This surgery uses a larger incision in the abdomen to remove the cyst, and then the cyst is sent to a
pathology lab for analysis.

Pelvic Inflammatory Disease

Pelvic inflammatory (PEL-vik in-fli-MA-t5-ré) disease (PID) is inflammation of some or all of the female reproductive organs,
resulting from the spread of bacteria from the cervix and vagina. PID is a serious complication of chlamydia and gonorrhea. The
most common symptoms of PID are the followingm
o Lower abdominal and pelvic pain

e Increased vaginal discharge

e Irregular menstrual bleeding

e Fever (>38° C or >101°F)

o Pain with intercourse

¢ Painful and frequent urination

e Cervical motion tenderness
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Complications of PID include tubo-ovarian abscess, infertility, ectopic pregnancy, and chronic pelvic pain. A tubo-ovarian
abscess (TU-bo 6-VAR-8-dn &b-sés) is an inflammatory mass involving the Fallopian tube and ovary and requires hospital
admission. Treatment includes broad-spectrum antibiotics with or without a drainage procedure. Surgery may be required for
patients with a suspected rupture or who fail to respond to antibiotics. " An ectopic pregnancy (8k-TOP-ik PREG-nin-sé) is the
implantation of an embryo outside of the uterus, typically in the fallopian tube.

Polycystic Ovary Syndrome

Polycystic ovary syndrome (pol-&-SIS-tik O-vi-ré SIN-drom) (PCOS) is a condition characterized by hormone imbalances,
ovulatory dysfunction, and multiple ovarian cysts (i.e., small sacs of fluid). Fluid-filled cysts containing immature eggs are called
follicles. Instead of releasing an egg during ovulation, the follicles (cysts) build up and enlarge. See Figure 7.8 for an illustration
of PCOS.

Polycystic Ovary Syndrome
Figure 7.8 PCOS

PCOS has no known cause, but it is associated with obesity and excessive insulin production. Common symptoms of PCOS include
oligomenorrhea, amenorrhea, polymenorrhea, and enlarged ovaries due to multiple cysts or follicles. High levels of androgen
hormones associated with PCOS can cause hirsutism (HIR-sii-tiz-im) or excess facial and body hair. PCOS can also cause

. . [30]

infertility. ]

PCOS is diagnosed with blood tests and a transvaginal ultrasound. Treatments for PCOS include birth control pills to control
menstrual cycles, diabetes medications to reduce insulin resistance, and medication to promote ovulation.

Premenstrual Syndrome (PMS)

Premenstrual syndrome (pré-MEN-stroo-il SIN-drom) (PMS) is a syndrome involving physical and emotional symptoms
occurring up to ten days before menstruation. Symptoms may include fluid retention (bloating), headaches, nervous tension,
irritability, and breast tenderness. For some women, these symptoms can be so severe it causes them to miss work or school.
Researchers think that PMS happens in the days after ovulation because estrogen and progesterone levels begin falling dramatically
}ﬁ ‘the egg is not fertilized. PMS symptoms go away within a few days after menses begins and hormone levels begin rising again.

Premenstrual Dysphoric Disorder

Premenstrual dysphoric (pré-MEN-strii-il dis-FOR-ik) disorder (PMDD) is a disorder that affects about 5% of menstruating
females. It has similar symptoms as premenstrual syndrome (PMS) but is more serious. PMDD causes severe irritability,
depression, or anxiety in the week or two before the menstrual cycle, and these issues go away two to three days after menstruation
starts. Symptoms can include the followingl -

o Lasting irritability or anger that may affect other people

o Feelings of sadness or despair, or even thoughts of suicide
o Feelings of tension or anxiety

o Panic attacks

e Mood swings or crying often

o Lack of interest in daily activities and relationships

o Trouble thinking or focusing
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e Tiredness or low energy

¢ Food cravings or binge eating

e Trouble sleeping

o Feeling out of control

o Physical symptoms, such as cramps, bloating, breast tenderness, headaches, and joint or muscle pain

Women with PMDD require medications and other treatments such as the following‘ o,

o Antidepressants called selective serotonin reuptake inhibitors (SSRIs) that increase serotonin levels in the brain

o Birth control pills to help regulate hormone levels

o Over-the-counter pain relievers, such as ibuprofen, naproxen, or aspirin to help relieve physical symptoms

o Stress management and relaxation techniques

o Healthy lifestyle changes, such as healthy food choices across the food groups, cutting back on salty and sugary foods, and
getting more physical activity

Prolapse

A prolapse (PRO-laps) is the displacement of an organ or anatomic structure from its normal position. A uterine prolapse (UT-é-
rin PRO-laps) is the downward displacement of the uterus into the vagina. A uterine prolapse occurs when the pelvic floor muscles
and ligaments stretch and weaken until they no longer provide enough support for the uterus. As a result, the uterus slips down into
or protrudes out of the vagina. Uterine prolapse most often affects people after menopause who have had one or more vaginal
deliveries. Surgery may be required to treat the prolapse.“ !

An anterior vaginal prolapse (vi-ji-nil PRO-laps), also known as a cystocele (SIS-t5-sél) or a protrusion of the bladder, is when
the bladder drops from its usual position in the pelvis into the vagina. Anterior vaginal prolapse occurs when the pelvic floor
becomes weak or if too much pressure is put on the pelvic floor. This can happen over time, during vaginal childbirth, or with
chronic constipation, violent coughing, or heavy lifting. Surgery may be required to treat the prolapse.‘ .

A posterior vaginal prolapse, also known as a rectocele (REK-t5-sél) or rectal prolapse, is when the rectum protrudes into the
vagina.

Sexually Transmitted Infections

Sexually transmitted infections (STI), also known as sexually transmitted diseases, can cause serious disease in both men and
women. For brevity of this textbook, STIs are thoroughly discussed in the “Sexually Transmitted Infections” subsection of the
“Diseases and Disorders of the Male Reproductive System” section in the “Male Reproductive System Terminology” chapter.
Review that section for information about signs and symptoms of several STIs in females.

Uterine Fibroid

A uterine fibroid (UT-é-1in FIB-royd) is a benign tumor in the muscular wall of the uterus in women. See Figure 7.9 for an
illustration of fibroids.

Uterine Fibroids
Figure 7.9 Fibroids

The cause of fibroids is unknown. Symptoms of uterine fibroids are as follows  :
e Dysmenorrhea

e Menorrhagia

e Metrorrhagia
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o A feeling of fullness in the lower abdomen

o Frequent urination

e Dyspareunia

¢ Lower back pain

¢ Reproductive problems, such as infertility, multiple miscarriages, or early labor

Symptomatic uterine fibroids may be treated with birth control pills or medications to shrink the fibroids. For women with fibroids
with moderate or severe symptoms, several types of surgery may be used to treat them " :

« Myomectomy (mi-6-MEK-t5-mé): Surgery that removes fibroids without taking out healthy tissue of the uterus. This surgery is
best for women who wish to have children after treatment. It can be major surgery (involving cutting into the abdomen) or
performed with laparoscopy or hysteroscopy.

o Hysterectomy (his-té-REK-t6-mé): Surgery to remove the uterus when fibroids are large, if the women is experiencing very
heavy bleeding, or if the woman is near menopause or does not want future pregnancy. Read more about different types of
hysterectomies in the “Medical Specialties, Diagnostic Testing, and Procedures Related to the Female Reproductive System”
section.

« Endometrial ablation (én-d6-ME-tré-al 4-bla-shon): The lining of the uterus is removed or destroyed to control very heavy
bleeding. This can be done using several methods such as a laser, wire loops, electric current, microwaves, freezing, and other
methods. This procedure usually is considered minor surgery and can be done on an outpatient basis or in a doctor’s office. A
woman cannot have future pregnancies after this procedure.

e Myolysis (mi-OL-0-sis): A needle is inserted into the fibroids, guided by laparoscopy, and electric current or freezing is used to
destroy the fibroids.

¢ Uterine fibroid embolization (UT-é-rin FI-broyd ém-bo-li-ZA-sh6n) (UFE) or uterine artery embolization (UT-é-rin ar-tér-é
8m-bo-1i-ZA-shon) (UAE): A thin tube is threaded into the blood vessels that supply blood to the fibroid, then tiny plastic
particles are injected into the blood vessels to block the blood supply to the fibroid. The lack of blood supply causes the fibroid
to shrink.

Toxic Shock Syndrome

Toxic shock syndrome (TOK-sik SHOK SIN-drom) (TSS) is a severe bacterial infection that has many causes, including
superabsorbent tampon (TAM-pon) use. Tampons are cotton plugs used to absorb menstrual flow. TSS is caused by
Staphylococcus and Streptococcus bacteria, and symptoms include sudden high fever, vomiting or diarrhea, a rash resembling a
sunburn on the palms and soles, confusion, muscle aches, headaches, low blood pressure, and seizures. TSS can cause acute kidney
failure and death. To help prevent TSS, the U.S. Food and Drug Administration requires manufacturers to use standard
measurement and labeling for absorbency and to print guidelines on the boxes. Women should use the lowest absorbency tampon
required for their flow and change tampons at least every four to eight hours.

Vaginal Candidiasis

Vaginal candidiasis (va-ji-ndl kan-di-DI-a-sis), also called a yeast infection, is a common fungal infection of the vagina and the
vulva that causes thick, white discharge and intense itching. It is typically treated with medication inserted vaginally.w
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7.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the Female
Reproductive System

Medical Specialists

Gynecology (g1-né-KOL-6-je) refers to the study of the female reproductive system. A gynecologist (gin-é-KOL-6-jist) (GYN) is a
physician who specializes in the diagnosis and treatment of diseases and disorders of the female reproductive system. Obstetrics
(6b-STET-riks) is a specialty regarding pregnancy, labor, and delivery of a baby. An obstetrician (OB) is a physician who
specializes in providing medical care through pregnancy, labor, and delivery of a baby. Other subspecialties in women’s health
include contraception, reproductive endocrinology, infertility, adolescent gynecology, endoscopy, and gynecological oncology.‘ !

To learn more about obstetrics or gynecology, visit the specialty and subspecialty page of the American Board of Obstetrics and
Gynecology.

Common Diagnostic Tests and Procedures

Many diagnostic tests and procedures are discussed as they apply to female reproductive system disorders in the “Diseases and
Disorders of the Female Reproductive System” section. Common diagnostic tests and procedures used for multiple disorders are
described below.

Dilation & Curettage (D&C)

Dilation & curettage (dI-LA-shon and kiir-8-tdj) (D&C) is a procedure performed by a physician in which the opening of the
cervix is stretched so that a surgical tool can be inserted into the uterus to scrape away the excess endometrial lining. The removed
lining is then biopsied for abnormal tissue. A D&C is performed to determine the cause of abnormal vaginal bleeding, as well as to
treat it.  See Figure 7.10 " for an illustration of a D&C.

Figure 7.10 D&C

Hysterectomy, Oophorectomy, and Salpingectomy

A hysterectomy (his-te-REK-t6-mé) is a surgery used to treat a variety of disorders, such as dysfunctional uterine bleeding,

e . . . . (4] . . .

fibroids, severe endometriosis, endometrial cancer, and ovarian cancer. See Figure 7.11 for an illustration of different types of
. . Il

hysterectomies. There are several types of hysterectomies :

o Total hysterectomy (t6-tal his-té-REK-t6-mé): Surgery to remove the uterus, including the cervix. If the uterus and cervix are
taken out through the vagina, the operation is called a vaginal hysterectomy (va-ji-nal his-té-REK-t6-mé). If the uterus and
cervix are taken out through a large incision in the abdomen, the operation is called a total abdominal hysterectomy (t5-tal ab-
DOM-i-nil his-t8-REK-t5-mé). If the uterus and cervix are taken out through a small incision in the abdomen using a
laparoscope, the operation is called a total laparoscopic hysterectomy (t0-til 1ap-ar-6-SKOP-ik his-t&-REK-t6-mé). A subtotal
hysterectomy (siib-to-tal his-te-REK-t6-mé&) removes part of the uterus but leaves the cervix intact.

¢ Radical hysterectomy (rad-i-kal his-té-REK-t6-mé): Surgery to remove the uterus, cervix, and part of the vagina. The ovaries,
Fallopian tubes, or nearby lymph nodes may also be removed during this procedure, referred to as a total
hysterectomy/bilateral salpingectomy oophorectomy (t6-til his-té-REK-td-mé / bi-LAT-ér-al sil-pin-JEK-t5-mé 6-6-f6-
REK-t6-mé) (TAH/BSO). An oophorectomy (6-6-f0-REK-t6-mé) is the surgical removal of one ovary. A bilateral
oophorectomy (bi-LAT-&r-il 6-6-f6-REK-t5-mé) is the removal of both ovaries. A salpingectomy (sal-pin-JEK-t6-me) is the
removal of a Fallopian tube. A salpingo-oophorectomy (sil-pin-jo-6-6f-6-REK-t5-mé) is removal of one Fallopian tube and
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the associated ovary. Bilateral salpingo-oophorectomy (bi-LAT-ér-il sil-ping-g5-0-5-f3-REK-t6-mé) means removal of both
ovaries and Fallopian tubes.

Body of utens

Vagna

= === subtotal —— total =~ seeeer radical
Hysterectomy

Figure 7.11 Types of Hysterectomies

Hysterosalpingogram

A hysterosalpingogram (his-té-RO-sdl-pinj-0-gram) is a common imaging procedure performed to assess for potential causes of
infertility in women. During the procedure, radiopaque dye is injected into the uterus and fills the uterine cavity, continues into the
Fallopian tubes, and eventually reaches fimbriated ends next to the ovaries. Structures are visualized with an X-ray.

Hysteroscopy

A hysteroscopy (his-t6-ROS-ko-pé) is a procedure to visually examine the uterus for abnormal areas. A hysteroscope is a thin,
tube-like instrument with a light and a lens for viewing and is inserted through the vagina and cervix into the uterus. It may also
have a tool to remove tissue samples, which are examined under a microscope for signs of cancer.” See Figure 7.12" for an
illustration of hysteroscopy.

veging Cervi Ulenus

Hysumasncn -

-
Soeculum-"

Hysteroscopy

Figure 7.12 Hysteroscopy

Mammogram

X - . . .. . . . [8]
A mammogram (MAM-0-gram) is a radiographic image of breast tissue to detect signs of breast cancer. See Figure 7.13 for an
image of a women undergoing a mammogram.
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Figure 7.13 Mammogram

Pap Smear

A Papanicolaou smear (pap-i-NE-ki-low smér) or Pap smear is a diagnostic test that screens for suspicious changes in cells of the
cervix. During a Pap smear, a health care provider inserts a speculum (SPEK-yi-liim) into the vagina to allow visualization of the
cervix. Cells are collected from the cervix using sterile swabs and/or cytobrushes and sent to a lab for analysis for abnormal cells or
cancer. See Figure 7.14" for an image of a cytobrush used to collect cervical cell samples during a PAP smear.

Figure 7.14 Cytobrush

Transvaginal Ultrasound

A transvaginal ultrasound (trins-va-ji-nal UL-tr-sound) is a procedure used to examine the vagina, uterus, Fallopian tubes, and
bladder. An ultrasound transducer (probe) is inserted into the vagina and used to bounce high-energy sound waves (ultrasound) off
internal tissues or organs and make echoes. The echoes form a picture of body tissues called a sonogram. See Figure 7.15 " for an
illustration of the ultrasound transducer placement during a transvaginal ultrasound.

Enlarged avary| | Uterus

Vaginal
transducer
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Tubal Ligation

Tubal ligation (TOO-bil 1I-GA-shon) is surgical procedure performed to prevent pregnancy and is also called female sterilization
and commonly referred to as “getting your tubes tied.” “Tubal” refers to the Fallopian tubes, and “ligation” means to tie off. During
this surgery, both Fallopian tubes are blocked or cut to prevent fertilization of the egg by sperm. The procedure is usually
performed in the hospital or in an outpatient surgical clinic. After the procedure, the woman still has a monthly menstrual cycle and
menstrual flow.
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7.8: Female Reproductive System Learning Activities

Interactive Learning Activity: Label the anatomy of the female reproductive system.

Interactive Learning Activity: Study female reproductive system medical terms discussed in this chapter.
Interactive Learning Activity: Test your knowledge on terms related to the female reproductive system.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 7 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 7.8: Female Reproductive System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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7.9: Glossary

Abnormal vaginal bleeding (ab-nor-mal va-ji-nal bléd-ing): Unusual bleeding from the vagina, including very heavy menstrual
flow, bleeding between cycles, or prolonged bleeding. (Chapter 7.6)

Adenocarcinoma in situ (d-8-ng-kar-si-NO-ma in SI-tii): A condition where advanced, precancerous cells are found in the
glandular tissue of the cervix. (Chapter 7.6)

Adnexa (ad-NEK-si): The accessory structures of the uterus, including the fallopian tubes and ovaries. (Chapter 7.5)
Amenorrhea (a-men-0-RE-a): The absence of menstrual flow. (Chapter 7.5)
Anovulation (an-ov-yi-LA-shon): The absence of ovulation when an egg is not released from the ovaries. (Chapter 7.5)

Bartholin’s glands (BAR-to-lins glans): Glands that secrete mucus to keep the vestibular area moist, located near the vaginal
opening. (Chapter 7.4)

Bilateral oophorectomy (bi-LAT-ér-il 6-6-f6-REK-t6-mé): Removal of both ovaries. (Chapter 7.7)

Bilateral salpingo-oophorectomy (bi-LAT-ér-al sil-ping-go-o-6-fo-REK-t6-mé): Removal of both ovaries and both Fallopian
tubes. (Chapter 7.7)

Biopsy (BI-0p-sé): A diagnostic procedure where tissue, fluid, or lymph nodes are removed for examination under a microscope.
(Chapter 7.6)

Breast cancer (brest KAN-sér): Malignant tumors developing from breast tissue cells. (Chapter 7.6)

Breast-conserving surgery (brést kon-sér-ving siir-jér-&): Surgical procedure removing only the cancerous part of the breast, not
the entire breast. (Chapter 7.6)

Breast magnetic resonance imaging (brést mag-NET-ik réz-6-NANS IM-a-jing (MRI): A diagnostic imaging technique used to
create detailed images of the breast tissue, often used in detecting and evaluating breast abnormalities. (Chapter 7.6)

Breast ultrasound (breést iil-tra-sound): A diagnostic imaging technique using sound waves to create images of the breast tissue.
(Chapter 7.6)

Cervical cancer (SER-vi-kil KAN-sér): Cancer arising from the cervix, often associated with human papillomavirus (HPV)
infection. (Chapter 7.6)

Cervix (SER-viks): The lower part of the uterus, connecting the uterus to the vagina. (Chapter 7.4)
Chemotherapy (ké-ma-THER-a-pé): The use of drugs to destroy or inhibit the growth of cancerous cells. (Chapter 7.6)

Clitoris (KLIT-6-ris): Erectile tissue originating from the same fetal cells as the penis, containing abundant nerves important in
sexual sensation and orgasm. (Chapter 7.4)

Cold knife conization (kén-I-ZA-shén): A procedure using a scalpel or laser to remove a cone-shaped section of abnormal
cervical tissue. (Chapter 7.6)

Colposcopy (kol-POS-ko-pé): A procedure using a lighted magnifying instrument to examine the cervix and potentially remove
tissue for biopsy. (Chapter 7.6)

Conception (kon-sép-shon): The process of a sperm fertilizing an ovum, forming a zygote. (Chapter 7.5)
Contraception (kon-tra-SEP-shén): Methods or devices used to prevent pregnancy. (Chapter 7.5)

Corpus luteum (KOR-pus LU-té-um): A temporary endocrine structure in female ovaries that is involved in the production of
relatively high levels of progesterone and moderate levels of estrogen and inhibin A. (Chapter 7.5)

Cryotherapy (kri-o-THER-a-p&): A treatment method using extreme cold to destroy abnormal tissue. (Chapter 7.6)
Cystocele (SIS-to-sél): A prolapse of the bladder into the vagina, often referred to as an anterior vaginal prolapse. (Chapter 7.6)

Diagnostic mammogram (di-ag-nos-tik ma-mo-gram): An enhanced mammogram used when an area of the breast looks
abnormal on a screening mammogram. (Chapter 7.6)

Dilation & Curettage (di-LA-shon and kiir-é-tij) (D&C): A surgical procedure to remove tissue from the inside of the uterus.
(Chapter 7.7)
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Dysfunctional uterine bleeding (dis-fiink-shiin-al yU-tér-in bléd-ing): Abnormal bleeding from the uterus, often due to
hormonal imbalances. (Chapter 7.6)

Dysmenorrhea (dis-mén-6-RE-a): Painful menstruation, often with cramps. (Chapter 7.5, Chapter 7.6)
Dysparenuria (dis-par-én-UR-g-a): Pain during sexual intercourse. (Chapter 7.5, Chapter 7.6)

Ectopic pregnancy (ék-TOP-ik PREG-nin-sé): A pregnancy where the embryo implants outside the uterus, typically in a
fallopian tube. (Chapter 7.6)

Embryo (Em-bré-6): The early developmental stage of an organism following fertilization. (Chapter 7.5)

Endometrial ablation (en-do-ME-tré-al 4-BLA-shon): A procedure that destroys the lining of the uterus to reduce or stop heavy
menstrual bleeding. (Chapter 7.6)

Endometrial cancer (en-do-ME-tré-al KAN-sér): Cancer that originates in the lining of the uterus (endometrium). (Chapter 7.6)

Endometrial sampling (én-d6-ME-tré-al sam-pling): A procedure to remove tissue from the endometrium for examination under
a microscope. (Chapter 7.6)

Endometriosis (en-do-mé-tré-O-sis): A painful condition where tissue similar to the lining of the uterus grows outside the uterus.
(Chapter 7.6)

Endometrium (en-do-ME-tré-um): The innermost lining of the uterus, providing the site for implantation of a fertilized egg or
shedding during menstruation. (Chapter 7.4)

Estrogen (ES-tro-jen): A hormone produced by the ovaries, playing a key role in the female reproductive system, including the
menstrual cycle and pregnancy. (Chapter 7.5)

Fallopian tubes (fa-L.OP-&-an): Tubes that transport oocytes from the ovary to the uterus. (Chapter 7.4)

Fibrocystic breasts (fi-bro-SIS-tik brests): Condition characterized by lumpy or ropelike breast tissue, often experiencing pain,
tenderness, and lumpiness especially before menstruation. (Chapter 7.4)

Fimbriae (FIM-bré-a): The fringe-like projections at the end of the fallopian tubes, near the ovaries, which help to guide the
ovum into the tube after ovulation. (Chapter 7.4, Chapter 7.5)

Fistula (FIS-chi-la): An abnormal passageway between two organs or between an internal organ and the body surface. In the
context of the female reproductive system, it could be between the vagina and another organ such as the urinary bladder, colon, or
rectum. (Chapter 7.5)

Follicles (FOL-i-klz): In the context of the female reproductive system, these are the fluid-filled sacs in the ovaries, each
containing an immature ovum (egg). (Chapter 7.5)

Follicle stimulating hormone (FOL-i-kl stim-YU-la-ting HOR-mon) (FSH): A hormone released by the brain that stimulates
the growth of ova (eggs) in the ovaries. (Chapter 7.5)

Follicular phase (Fol-ik-yui-lar faz): The menstrual cycle phase where the endometrium thickens, and follicle growth is
stimulated by FSH and LH. (Chapter 7.5)

Gynecologist (gin-é-KOL-0-jist): A physician who specializes in the diagnosis and treatment of disorders of the female
reproductive system and the breasts. (Chapter 7.7)

Gynecology (gi-né-KOL-6-jé): Study of the female reproductive system. (Chapter 7.7)

High-grade squamous intraepithelial lesions (hi-grad SKWA-miis in-trd-é-pi-THE-lg-al LE-zhiins) (HSIL): More serious
changes in the cervical cells that indicate a higher risk of progressing to cervical cancer. (Chapter 7.6)

Hirsutism (HIR-sii-tiz-iim): Excessive hair growth on the face and body, often a symptom of PCOS. (Chapter 7.6)

Hormonal therapy (hér-MO-nal THER-a-p&): Treatment using hormones to block cancer cells from getting the hormones they
need to grow. (Chapter 7.6)

HPYV test (H-P-V tést): A test to check for infection with high-risk types of human papillomavirus that can lead to cervical cancer.
(Chapter 7.6)
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Human papillomavirus (HYU-man pa-pi-l6-ma VI-riis) (HPV): A group of viruses, some of which can cause genital warts and
are associated with an increased risk of cervical and other types of cancers. (Chapter 7.6)

Hysterectomy (his-tée-REK-t6-mé): Surgical removal of the uterus, which may include the cervix, ovaries, fallopian tubes, and
other surrounding structures. (Chapter 7.6, Chapter 7.7)

Hysterosalpingogram (his-té-RO-sal-pinj-6-gram): A common imaging procedure performed to assess for potential causes of
infertility in women. During the procedure, radiopaque dye is injected into the uterus and fills the uterine cavity, continues into the
fallopian tubes, and eventually reaches fimbriated ends next to the ovaries. Structures are visualized with an x-ray. (Chapter 7.7)

Hysteroscopy (his-té-ROS-ko-pé): A procedure to look inside the uterus using a thin, telescope-like device inserted through the
vagina and cervix. (Chapter 7.7)

Implantation (im-plan-TA-shon): The process by which a fertilized egg attaches to the lining of the uterus (endometrium) to
begin pregnancy. (Chapter 7.5)

Infertility (in-fér-TIL-i-té): The inability to conceive after a year or more of regular sexual activity without contraception.
(Chapter 7.5)

Intrauterine devices (IN-tra-yU-tér-én di-VIS-iz): Contraceptive devices inserted into the uterus to prevent pregnancy. (Chapter
7.6)

Irregular bleeding (i-rég-yii-lar bled-ing): Bleeding between menstrual periods or after menopause. (Chapter 7.6)

Labia majora (LA-béuh MA-jor-uh): Larger outer folds of hair-covered skin that begin just posterior to the mons pubis.
(Chapter 7.4)

Labia minora (LA-bé-uh mi-NOR-uh): Thinner, hairless, and more pigmented folds found medially to the labia majora,
protecting the female urethra and the entrance to the female reproductive tract. (Chapter 7.4)

Lactation (lak-TA-shén): The process of producing milk in the mammary glands to feed an infant. (Chapter 7.4)
Lactiferous (lak-TIF-ér-us) ducts: Tubes carrying milk from the mammary glands (lobules) to the nipple. (Chapter 7.4)

Laparoscopy (lap-a-ROS-ko-pé): A surgical procedure using a laparoscope to examine the organs inside the abdomen. (Chapter
7.6)

Laparotomy (lap-uh-ROT-uh-mee): A surgical procedure with a large incision in the abdomen to access the abdominal organs.
(Chapter 7.6)

Laser therapy (LA-zér THER-a-pé): The use of an intense light beam (laser) to treat various medical conditions, including
removing abnormal cervical tissue. (Chapter 7.6)

Loop electrosurgical excision procedure (16op é-1ék-tré-SUR-ji-kal ék-SIZ-shiin pra-SE-jiir) (LEEP): A surgical technique
used to remove abnormal cervical tissue using a thin wire loop that carries an electric current. (Chapter 7.6)

Low-grade squamous intraepithelial lesions (I6-grad SKWA-miis in-trd-é-pi-THE-lé-al LE-zhiins) (LSIL): Changes in the
cervical cells that are often associated with HPV infection and are typically mild, often resolving on their own. (Chapter 7.6)

Luteinizing hormone (LU-té-i-niz-ing HOR-mon) (LH): A hormone involved in triggering ovulation and the development of the
corpus luteum. (Chapter 7.5)

Lymphadenectomy (limf-ad-é-NEK-t6-mé): Another term for lymph node dissection, often used in the context of cancer
treatment. (Chapter 7.6)

Lymph node dissection (limf nod di-sék-shon): Surgical removal of lymph nodes to examine for the presence of cancer. (Chapter
7.6)

Mammogram (MAM-o-gram): An X-ray image of the breast used to detect and diagnose breast abnormalities. (Chapter 7.6,
Chapter 7.7)

Mastitis (mas-TTT-is): Inflammation of the breast, often occurring during lactation. (Chapter 7.5)
Medical oncologists (méd-i-kal 6n-KOL-6-jists): Physicians specializing in treating cancer with medication. (Chapter 7.6)

Menarche (mén-AR-ké): The first occurrence of menstruation in a female. (Chapter 7.5)
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Menometrorrhagia (mén-o-mét-ro-RA-jé-a): Excessive and prolonged uterine bleeding occurring at irregular and/or frequent
intervals. (Chapter 7.5)

Menopause (MEN-6-poz): The end of menstrual cycles in a woman’s life, marking the end of reproductive years. (Chapter 7.6)
Menorrhagia (mén-6-RA-jé-a): Excessive menstrual bleeding. (Chapter 7.5, Chapter 7.6)

Menstruation (men-strU-A-shon): The monthly shedding of the endometrial lining in females, typically involving vaginal
bleeding. (Chapter 7.5)

Metastasized (mé-tas-ta-sizd): The process by which cancer spreads from the primary site to other parts of the body. (Chapter 7.6)
Metrorrhagia (mé-tro-RA-ja): Bleeding from the uterus at any time other than normal menstruation. (Chapter 7.5)

Modified radical mastectomy (mod-i-fid rad-i-kal mas-TEK-t6-mé): Surgery removing the entire breast with cancer, most of
the lymph nodes, and sometimes other tissues. (Chapter 7.6)

Mons pubis (MONZ PYU-bis): A rounded mass of fatty tissue lying over the joint of the pubic bones, becoming covered in hair
after puberty. (Chapter 7.4)

Myolysis (mi-OL-06-sis): A procedure involving the destruction of fibroids using electric current or freezing. (Chapter 7.6)
Myomectomy (mi-6-MEK-t6-mé): Surgical removal of fibroids from the uterus. (Chapter 7.6)

Obstetrics (6b-STET-riks) (OB): The branch of medicine and surgery concerned with childbirth and the care of women giving
birth. (Chapter 7.7)

Oligomenorrhea (61-i-go-mén-o6-RE-a): Infrequent or very light menstruation. (Chapter 7.5)

Omentectomy (0-mén-TEK-t6-mé): Surgical removal of the omentum, a part of the peritoneum in the abdomen. (Chapter 7.6)
Oophorectomy (0-6-fo-REK-to-me): Surgical removal of one or both ovaries. (Chapter 7.7)

Ovarian cancer (0-VAR-é-an KAN-sér): Cancer that originates in the ovarian tissues. (Chapter 7.6)

Ovarian cyst (0-VAR-&-an sist): A fluid-filled sac in the ovary, often part of the normal menstrual cycle or a benign condition.
(Chapter 7.6)

Ovary (O-vir-€): Female reproductive gland responsible for producing oocytes (eggs) and hormones. (Chapter 7.4)

Ovulation (ov-yii-LA-shén): The release of an ovum (egg) from the dominant follicle in the ovary, typically occurring around the
middle of the menstrual cycle. (Chapter 7.5)

Ovum (O-vum): The female reproductive cell, or egg, which, when fertilized by a sperm, can develop into an embryo. (Chapter
7.5)

Papanicolaou smear (pap-a-NE-kid-low smeér) (Pap smear): A screening procedure for cervical cancer and precancerous
conditions, involving the collection of cells from the cervix. (Chapter 7.6, Chapter 7.7)

Pelvic inflammatory disease (PEL-vik in-fli-MA-t6-ré) (PID): An infection of the female reproductive organs, often caused by
sexually transmitted infections. (Chapter 7.6)

Perineum (pér-i-NE-um): The area between the vaginal opening and the anus. (Chapter 7.4)

Peritoneum (pér-i-to-NE-tim): The membrane lining the abdominal cavity and covering most of the abdominal organs. (Chapter
7.6)

Polycystic ovary syndrome (pél-&-SIS-tik O-va-ré SIN-dram) (PCOS): A hormonal disorder causing enlarged ovaries with
small cysts on the outer edges. (Chapter 7.6)

Polymenorrhea (p6l-e-mén-0-RE-a): Condition characterized by frequent menstrual cycles, shorter than 21 days in length.
(Chapter 7.5)

Premenstrual dysphoric disorder (pré-MEN-strii-al dis-FOR-ik) (PMDD): A severe form of PMS characterized by significant
mood disturbances. (Chapter 7.6)

Premenstrual syndrome (pré-MEN-strii-al SIN-drom) (PMS): A group of symptoms that occur in women, typically between
ovulation and a period. (Chapter 7.6)
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Progesterone (pro-JES-tér-on): A hormone released by the corpus luteum in the ovary. It plays a role in the menstrual cycle and
in maintaining the early stages of pregnancy. (Chapter 7.5)

Prolapse (PRO-laps): The slipping down or displacement of an organ or part, such as the uterus. (Chapter 7.6)
Radiation oncologists (ra-dé-A-shon on-KOL-6-jists): Doctors who treat cancer using radiation therapy. (Chapter 7.6)
Radiation therapy (ra-dé-A-shon THER-a-p&): The use of high-energy rays to kill or damage cancer cells. (Chapter 7.6)

Radical hysterectomy (rad-i-kal his-té-REK-to-mé): Extensive surgery to remove the uterus, cervix, part of the vagina, and
sometimes other tissues for cancer treatment. (Chapter 7.7)

Rectocele (REK-td-sél): A posterior vaginal prolapse where the rectum protrudes into the vagina. (Chapter 7.6)
Salpingectomy (sal-pin-JEK-t6-me): Surgical removal of one or both Fallopian tubes. (Chapter 7.7)

Salpingo-oophorectomy (sal-ping-go-0-6f-0-REK-to-mé): Removal of a Fallopian tube and its corresponding ovary. (Chapter
7.7)

Sexual intercourse (Sék-shii-al in-tér-kors): The physical act of sex, involving the insertion of the penis into the vagina. (Chapter
7.5)

Speculum (SPEK-yii-liim): An instrument used to widen the opening of the vagina during medical examinations. (Chapter 7.6,
Chapter 7.7)

Subtotal hysterectomy (siib-to-tal his-té-REK-t0-mé): Removal of part of the uterus, leaving the cervix in place. (Chapter 7.7)
Surgeons (SUR-jons): Medical doctors who perform operations. (Chapter 7.6)

Surgery (SUR-jér-e): Medical procedures involving the manual and instrumental techniques to treat diseases, injuries, or
deformities. (Chapter 7.6)

Tampon (TAM-pon): A plug of soft material inserted into the vagina to absorb menstrual blood. (Chapter 7.6)

Targeted therapy (TAR-gi-téd THER-a-pé): Treatment that uses drugs to target specific molecules involved in cancer growth
and progression. (Chapter 7.6)

Total abdominal hysterectomy (to-til db-DOM-i-nal his-té-REK-t6-mé): Removal of the uterus through an incision in the
abdomen. (Chapter 7.7)

Total hysterectomy (to-tal his-té-REK-t6-me): Removal of the entire uterus, including the cervix. (Chapter 7.7)

Total hysterectomy/bilateral salpingectomy oophorectomy (to-tal his-té-REK-t6-mé / bi-LAT-ér-al sil-pin-JEK-t6-mé 6-6-
fo-REK-t6-mé) (TAH/BSO): A surgical procedure involving the removal of the uterus (hysterectomy), both Fallopian tubes
(salpingectomy), and both ovaries (oophorectomy). (Chapter 7.7)

Total laparoscopic hysterectomy (t6-tal lip-ar-6-SKOP-ik his-té-REK-t6-mé): Removal of the uterus using laparoscopic
techniques, involving small incisions and a camera. (Chapter 7.7)

Total mastectomy (to-tal mas-TEK-to-mé): Surgical removal of the entire breast that has cancer. (Chapter 7.6)

Toxic shock syndrome (TOK-sik SHOK SIN-drom): A rare, life-threatening complication of certain bacterial infections,
associated with tampon use. (Chapter 7.6)

Transvaginal ultrasound (trans-vi-ji-nil UL-tra-sound): An ultrasound procedure where a probe is inserted. (Chapter 7.7)

Tubal ligation (TOO-bal li-GA-shon): A permanent surgical procedure for female sterilization, involving sealing, tying, or
cutting the Fallopian tubes. (Chapter 7.5, Chapter 7.7)

Tubo-ovarian abscess (TU-bo 9-VAR-g-an ab-sés): An inflammatory mass involving the fallopian tube and ovary, often a
complication of PID. (Chapter 7.6)

Uterine artery embolization (UT-é-rin ar-tér-é ém-ba-1i-ZA-shon): Another term for uterine fibroid embolization. (Chapter 7.6)
Uterine fibroid (UT-é-rin FI-broyd): Benign tumors in the muscular wall of the uterus. (Chapter 7.6)

Uterine fibroid embolization (UT-é-rin FI-bréyd ém-ba-li-ZA-shon): A procedure to block blood flow to fibroids, causing them
to shrink. (Chapter 7.6)
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Uterine prolapse (UT-é-rin PRO-laps): A condition where the uterus sags or slips from its normal position into the vaginal canal.
(Chapter 7.6)

Uterus (YU-tér-us): A muscular, pear-shaped organ responsible for housing and nourishing a developing fetus. (Chapter 7.4)

Vagina (va-JIN-uh): A muscular canal serving as the entrance to the reproductive tract and the exit from the uterus during
menstruation and childbirth. (Chapter 7.4)

Vaginal candidiasis (va-ji-nal kan-di-DI-a-sis): A fungal infection in the vagina, commonly known as a yeast infection, causing
itching and a thick, white discharge. (Chapter 7.6)

Vaginal hysterectomy (va-ji-nal his-té-REK-t6-mé): Removal of the uterus through the vagina. (Chapter 7.7)
Vaginal prolapse (va-ji-nil PRO-laps): A condition where the vagina itself sags or slips out of its normal position. (Chapter 7.6)
Vulva (VUL-va): The external part of the female genitalia, which includes the labia majora, labia minora, clitoris, and the opening

of the vagina. (Chapter 7.4)

This page titled 7.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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8.1: Obstetrics Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to
obstetrics

o Identify meanings of key word components related to obstetrics

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to obstetrics

o Use terms related to obstetrics

o Use terms related to obstetric disorders

Introduction to Obstetrics

Obstetrics (6b-STE-triks) (OB) is a medical specialty concerning care of the mother and fetus during pregnancy, childbirth, and
immediately after childbirth. This chapter will review common word components related to fertilization, pregnancy, and childbirth
to assist learning how to analyze, build, and define medical terms. Other terms whose definitions cannot be easily built from word
components will be described in context. Medical specialists, diagnostic tests, and procedures related to fertilization, pregnancy,
and childbirth will also be discussed. Additional information about the female reproductive system is discussed in the “Female
Reproductive System Terminology” chapter.

View this YouTube video ' for an introduction to pregnancy and development: Reproductive System, Part 4 — Pregnancy &
Development: Crash Course A&P #43

1. CrashCourse. (2015, November 23). Reproductive system, Part 4 - Pregnancy & development: Crash Course Anatomy &
Physiology #43 [Video]. YouTube. All rights reserved. https://youtu.be/BtsSbZ85yiQ)?si=DSdQWrT6Gels30xG «

This page titled 8.1: Obstetrics Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources
for Nursing (OpenRN) .
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8.2: Word Components Related to Obstetrics

This section will describe common word components related to fertilization, pregnancy, and childbirth. These word components
help build definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are
described in Chapter 1.5.

Common Prefixes Related to Obstetrics
¢ ante-: Before

o dys-: Painful, labored, difficult

¢ intra-: Within

e micro-: Small

o multi-: Many

e neo-: New

o nulli-: None

e post-: After

o pre-: Before

Common Word Roots With a Combining Vowel Related To Obstetrics
e amni/o, amnion/o: Amnion, amniotic fluid

o cephal/o: Head

e chori/o: Chorion

e embry/o: Embryo

e episi/o: Vulva

o esophag/o: Esophagus

o fet/o or fet/i: Fetus, unborn offspring

o gravid/o: Pregnancy

e hydr/o: Water

¢ lact/o: Milk

e nat/o: Birth

o olig/o: Scanty, few

o omphal/o: Umbilicus, navel

e par/o: To bear, labor, childbirth, give birth to
e part/o: To bear, labor, childbirth, give birth to
e prim/i: First

¢ pseud/o: False

o puerper/o: Childbirth

o pylor/o: Pylorus, pyloric sphincter

e terat/o: Malformations

Common Suffixes Related to Obstetrics
e -a: No meaning, noun ending

o -al: Pertaining to

e -amnios: Amnion, amniotic fluid

o -centesis: Surgical withdrawal of fluid

e -cyesis: Pregnancy

¢ -e: Noun ending, no meaning

e -gen: Substance that produced, agent that produced
e -genic: Producing, originating, causing

o -graphy: Process of recording

e -ic: Pertaining to

o -is: Noun suffix, no meaning

o -itis: Inflammation

https://med.libretexts.org/@go/page/93911
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o -logist: Specialist who studies and treats
o -logy: Study of

e -o0id: Resembling

e -oma: Tumor

o -rrhea: Discharge, flow

o -rrhexis: Rupture

o -stenosis: Constriction, narrowing
e -tocia: Birth, labor

e -tomy: Incision, cut into

e -um: Noun ending, no meaning

e -us: Noun ending, no meaning

This page titled 8.2: Word Components Related to Obstetrics is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by

Open Resources for Nursing (OpenRN) .
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8.3: Examples of Obstetrical Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to obstetrics that can be easily defined by breaking the terms into their word
components.

Amniocentesis

1. Break down the medical term into word components: Amni/o/centesis

2. Label the word components: Amni = WR; o = CV; centesis = S

3. Define the word components: Amni = amniotic fluid; centesis = surgical withdrawal of fluid
4. Create a final definition of the medical term: Surgical withdrawal of amniotic fluid

Postpartum

1. Break down the medical term into word components: Post/part/um

2. Label the word parts: Post = P; part = WR

3. Define the word components: Post = after; part = childbirth; um=no meaning
4. Create a final definition of the medical term: After childbirth

Teratogenic

1. Break down the medical term into word components: Terat/o/genic

2. Label the word parts: Terat = WR; o = CV; genic = S

3. Define the word components: Terat = malformations; genic = producing
4. Create a final definition of the medical term: Producing malformations

Interactive Learning Activity: Practice defining and pronouncing obstetrics medical terms by breaking them
down into word parts.

You can also print this as a Chapter 8 Student Companion Worksheet and check your answers with this Answer Key.

This page titled 8.3: Examples of Obstetrical Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was

authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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8.4: Fertilization, Pregnancy, Labor, Delivery, Newborn Care, and Postpartum Care

Fertilization

There are two types of gametes involved in reproduction: the male gametes, called sperm, and female gametes, called ova. The
male gametes are produced in the testes through a process called spermatogenesis, which begins at about 12 years of age. The
female gametes are present at birth but are immature. They are stored in the ovaries until puberty, when one ovum ripens and is
released about every 28 days in a process called oogenesis (6-6-JEN—é—sIs).‘ !

After the ovum is released from the ovary, it is drawn into the Fallopian tube. If sexual intercourse occurs, millions of sperm are
ejaculated into the vagina, but only a few reach the ovum. Fertilization (fér-ti-1I-za-shon) occurs when a sperm and an ovum
combine, also referred to as conception (kon-SEP-shon). See Figure 8.1 for an image of conception.

Figure 8.1 Conception

After a single sperm has entered the ovum, the wall of the ovum becomes hard and prevents other sperm from entering. The head
of the sperm, containing the genetic information from the father, unites with the nucleus of the ovum, and a new cell is formed.
Reproductive cells are haploid cells containing half of the genetic material needed to form a human being, so their combination
forms a diploid cell called a zygote (ZT—g(’Jt).‘ !

During the first week after conception, the zygote divides and multiplies, going from a one-cell structure to two cells, then four
cells, then eight cells, and so on. This process of cell division is called mitesis (m1-TO-sis). The zygote continues to divide and
travel through the Fallopian tube for about 7-10 days, at which point it arrives in the uterus. Once in the uterus, the zygote implants
itself in the endometrium (en-do-ME-tré-tim), the inner lining of the uterus, where the embryonic stage begins about three weeks
after conception.m

Human chorionic gonadotropin (hi-MAN kor-e-ON-ik g6-ndd-6-TRO-pin) is a hormone produced by cells that will eventually
make up the placenta in the early stages of pregnancy. HCG can be detected by a blood pregnancy test at around 7-12 days after
conception and by a urine pregnancy test about two weeks after conception. HCG increases quickly (almost doubling every three
days) for the first eight to ten weeks of pregnancy.‘ !

View the following YouTube video illustrating conception: Fertilization

Embryonic Stage

An embryo (EM-bré-0) is an organism in its early stages of development, specifically from Day 16 through Week 8. See Figure
8.2 foran image of a human embryo.
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During the embryonic stage, blood vessels grow, forming the placenta. The placenta (pla-SEN-ta) is a structure that connects the
fetus to the uterus, providing oxygen and nutrients from the mother to the developing embryo via the umbilical cord (iim-BIL-i-
kal kord). Basic structures of the embryo start to develop into areas that will become the head, chest, and abdomen. During the
embryonic stage, the heart begins to beat, and organs form and begin to function. At 22 days after conception, the neural tube forms
along the back of the embryo, developing into the spinal cord and brain.

About 20 percent of embryos do not successfully make it through the embryonic stage, usually due to chromosomal abnormalities.
It is during this stage that the major structures of the body are forming, making the embryonic period a vulnerable time if the
embryo is exposed to a harmful substance. Teratogens (tér-AT-0-jénz), agents that cause malformations in a developing embryo,
include alcohol, drugs, diseases, chemicals, and environmental exposures. Many mothers are not aware they are pregnant during
the embryonic period, further increasing the risk of teratogen exposure to the developing ernbryo.[w

Fetal Stage

When the embryo is about nine weeks old until birth, it is called a fetus (FE-tiis). At the beginning of this stage, the fetus is about
10,

the size of a kidney bean and begins to take on the recognizable form of a human being. See Figure 8.3 for an image of an early

fetus.

Figure 8.3 Fetus

Mothers experience quickening (KWIK-&n-ing), the first feeling of movement of the fetus in utero, around 16 to 20 weeks. By the
time the fetus reaches the sixth month of development (23-24 weeks), it weighs up to 1.4 pounds. Hearing has developed, so the
fetus can respond to sounds. The internal organs, such as the lungs, heart, stomach, and intestines, have formed enough that a fetus
born prematurely at this point has a chance of survival with intensive medical care.

Between the seventh and ninth months, the fetus is primarily preparing for birth. It is exercising its muscles, and its lungs begin to
expand and contract. Around 36 weeks, the fetus is almost ready for birth. It weighs about six pounds and is about 18.5 inches
long. By Week 37 all organ systems are developed enough that the fetus could survive outside the mother’s uterus without many of
the risks associated with premature birth. The fetus continues to gain weight and grow in length until approximately 40 weeks. See
Figure 8.4"" for an illustration of fetal growth.m'
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9 weeks 12 weeks 16 weeks
Fetal stage begins Sex organs differentiate Firgers and toes develop
20 weeks 24 weeks 28 weeks
Hearing begins Lungs begin to develop Brain grows rapidly
32 weeks 36 weeks A0 weeks
Bones fully develop Muscles fully develop Full-term development
Figure 8.4 Fetal Growth

View the following TED Talk video showing human development from conception on: Conception to Birth — Visualized

Pregnancy

A full-term pregnancy lasts approximately 270 days (approximately 38.5 weeks) from conception to birth. Because it is easier to
remember the first day of the last menstrual period (last MEN-strii-il PE-ré-6d) (LMP) than to estimate the date of conception,
obstetricians set the due date as 284 days (approximately 40.5 weeks) from the LMP. This assumes that conception occurred on
Day 14 of the woman’s cycle. These 40 weeks of pregnancy are usually discussed in terms of three trimesters (TRI-més-térz),
each trimester lasting approximately 13 weeks.

During the first trimester, it is common for the mother to experience nausea as a result of higher levels of estrogen in her body,

commonly called “morning sickness.” Other symptoms during pregnancy may include heartburn, gas, hemorrhoids, backache, leg
. . . . .4l . [15] X
cramps, insomnia, constipation, and varicose veins. ~ See Figure 8.5 for an image of a pregnant woman.

Figure 8.5 Pregnancy

Labor and Delivery
The process of childbirth, referred to as labor and delivery, is divided into three stages:

o First Stage: Cervical dilation
e Second Stage: Expulsion or birth
o Third Stage: Delivery of the placenta

See Figure 8.6 for an illustration of childbirth.
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Stage 1:
Dilation

Amniotic fluid
within uterus

Cervix

Vagina

Undilated cervix Fully dilated cervix
(=10 cm in diameter)

Stage 2: @ Presentation of head @ Rotation and delivery
Birth ~ of anterior shoulder

(B) Delivery of posterior shoulder (@) Delivery of lower body
and umbilical cord

Stage 3: - Placenta detaches
Afterbirth = and exits through
delivery vagina

First Stage: Cervical Dilation

The first stage of labor begins with uterine contractions that initially last about 30 seconds and are spaced 15 to 20 minutes apart.
Uterine contractions are the rhythmic tightening and shortening of the uterine muscles during labor. These contractions increase in
duration and frequency to more than a minute long and three to four minutes apart. Women are typically advised to go to the
hospital for delivery when contractions are coming about every five minutes. Some women experience Braxton-Hicks (BRAX-ton
HIKS) contractions, which are irregular false contractions that occur before actual labor begins. Women are counseled that real
labor pains typically increase with walking, resulting in the cessation of walking until the contraction stops. Labor may also begin
with clear or pink-tinged mucus discharge (called a mucus plug) or a gush of amniotic fluid.

During labor, the cervix dilates to ten centimeters (just under four inches) so it is wide enough to deliver the newborn’s head.
Dilation may take around 12-16 hours for woman delivering their first child or about 6-9 hours for women who have previously
given birth. However, labor varies widely among women and may take over 24 hours. In each subsequent labor, the labor stage
tends to be shorter.

Second Stage: Expulsion or Birth

The second stage involves the passage of the baby through the birth canal. Parturition (par-ti-RISH-iin) is a medical term for the
act of giving birth. This stage takes about 10-40 minutes. Contractions usually come about every 2-3 minutes, and the mother
pushes and relaxes as directed by the medical staff.

Normally, the head of the baby emerges first, referred to as a cephalic presentation (sé&-FAL-ik pré-zen-TA-shdn). Crowning
(KROWN-ing) refers to the appearance of the baby’s head at the vaginal opening.

The baby’s head is turned when it is in the head-down position, referred to as cephalic version (sé-FAL-ik VER-zh&n), so that one
shoulder can emerge, followed by the other shoulder. The rest of the baby quickly passes through, and then the umbilical cord is
clamped and cut.

In some cases, the baby is not in a head-down position during labor and delivery. Breech (bréch) refers to a feet-first position that
requires additional interventions by medical staff and perhaps delivery by cesarean section.
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Third Stage: Delivery of Placenta

The third stage is relatively painless in comparison to the other stages. During this stage, the placenta is delivered. This typically
occurs within 20 minutes after delivery of the baby.w Following delivery, if the mother experienced tearing of the perineum, it is
repaired by the obstetrician or midwife. The perineum (pér-i-NE-iim) is the area between the vagina and the anus. An episiotomy
(ép-i-zé-OT-0-me) is a surgical incision of the vulva to widen the vaginal opening to prevent ripping or tearing of the perineum
during delivery.

View the following YouTube video  on childbirth: Patient Education Animation: Labor and Vaginal Birth

Cesarean Section

Cesarean section (si-ZAR-8-an SEK-shon), also known as C-section, is delivery of the fetus through an abdominal incision made
by the obstetrician. Cesarean sections are performed when a vaginal delivery would put the baby or mother at risk. Common
reasons for C-sections include obstructed labor based on the shape of the mother’s pelvis, breech presentation of the baby,
complications with the placenta or umbilical cord, twin pregnancy, or high blood pressure in the mother.

Newborn Assessment

The average newborn weighs approximately 7.5 pounds. In the minutes following birth, a newborn must undergo dramatic body
system changes to be able to survive outside the womb. The Apgar score (AP-gar skor) is an evaluation of a newborn’s physical
condition within one to five minutes after birth and was developed by and named for Virginia Apgar (making this an eponym).

The technique for determining an Apgar score is quick, easy, painless, and does not require any instruments except for a
. ) . Lo . 231
stethoscope. A convenient way to remember the five scoring criteria is to apply the mnemonic APGAR

e Appearance (skin color)
o Pulse (heart rate)

e Grimace (reflex)

e Activity (muscle tone)

e Respiration

Skin color, heart rate, reflex, muscle tone, and respiration are assessed, and each criterion is assigned a score of 0, 1, or 2. Scores
are taken at one minute after birth and again at five minutes after birth. After each time the scores are taken, the five scores are
added together. High scores (out of a p0551b1e 10) indicate the baby has made the transition well, whereas lower scores indicate that
the baby may be in distress. See Figure 8. 7" for APGAR criteria.

APGAR Evaluation of newborn infants

SIGN 0 1 2
Heart rate Absent Below 100 QOver 100
Respiratory effort | Absent Slow, irregular | Good, crying.
Muscle tone Limp Some flexion Active motion
Color Blue, Pale BodY i, Completely pink

Extremities blue

*Response to catheter in nostrils

Figure 8.7 APGAR

Of the five Apgar criteria, heart rate and respiration are the most critical. Poor scores for either of these measurements may indicate
the need for immediate medical attention to resuscitate or stabilize the newborn. In general, any score lower than 7 at the five-
minute mark indicates that medical assistance may be needed. A total score below 5 indicates an emergency situation. Normally, a
newborn will get an intermediate score of 1 for some of the Apgar criteria and will progress to a 2 by the five-minute assessment.
Scores of 8 or above are normal.

Many newborns are covered with lanugo (13-NOO-go), a fine, downy hair and vernix (VER-niks), a white, waxy substance
covering the skin. Within 24-48 hours of birth, newborns pass their first stool, called meconium (mé-KO-né-tim). Meconium is
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dark, thick, and sticky. Sometimes a fetus passes meconium if they are stressed during labor and delivery. If the fetus inhales
meconium into the lungs in utero, it can cause severe respiratory complications. This condition is called meconium aspiration
(mé-KO-né-im AS-pi-RA-shon).

Postpartum Period

The postpartum (post-PAR-tlim) period begins immediately after childbirth as the mother’s body, including hormone levels and
uterus size, returns to a nonpregnant state. The terms puerperium, puerperal period, or postpartum period are commonly used to
refer to the first six weeks following childbirth. During this time, the mother is monitored for bleeding, bowel and bladder function,
and baby care. The infant’s health is also monitored, and vaccines are administered. The postpartum period can be divided into
three stages“ J

e Acute phase: Six to 12 hours after childbirth

e Subacute postpartum period: Two to six weeks after childbirth

¢ Delayed postpartum period, which can last up to six months.

Acute Phase

The first 6 to 12 hours after childbirth is the initial or acute phase of the postpartum period. During this time the mother is
monitored by nurses or midwives for potential complications such as postpartum hemorrhage. Immediately after childbirth, the
infant is placed directly on the mother’s chest whenever possible. See Figure 8. 8" foran image of chest-to-chest positioning of the
mother and infant.

Figure 8.8 Postpartum Chest to Chest Positioning

The greatest health risk during the acute phase is postpartum bleeding. Following delivery, the area where the placenta was
attached to the uterine wall bleeds, and the uterus must contract to prevent blood loss. After contraction takes place, the fundus
(top) of the uterus can be palpated as a firm mass at the level of the navel. It is important that the uterus remains firm, and nurses or
midwife will make frequent assessments of both the fundus and the amount of bleeding. Uterine massage is commonly used to help
the uterus contract and prevent postpartum hemorrhage.‘ .

Subacute Postpartum Period

The subacute postpartum period lasts two to six weeks. During this time, lochia (LO-ké-3), vaginal discharge after birth, will turn
color from bright red, to brownish, to yellow. It will gradually decrease in amount and cease at around five or six weeks. "

At two to four days postpartum, a woman’s breast milk will generally come in and is called lactation (13k-TA-shdn). Mothers are
encouraged to breastfeed their babies every three hours during the day and night. During pregnancy and the first few days after
delivery, colostrum (k3-LOS-triim), a thin, milky fluid, is secreted by the breast. Colostrum is rich in immunoglobulin A (IgA),
which helps protect the infant from infection. Colostrum also helps to establish a normal gut microbiome in the infant and further
protects against infection. Human colostrum is ideal for newborns and is preferable over formula or milk from other animals.

Approximately 70-80% of postpartum women will experience the “baby blues” for a few days due to the rapid change in hormone
levels. However, some women experience more serious clinical depression during pregnancy or after childbirth, referred to as
peripartum depression (pér-I-PAR-tiim di-PRESH-iin), also known as postpartum depression. They may feel depressed, anxious,
guilty, agitated, or weepy. They may not want to hold or care for their newborn, even in cases in which the pregnancy was desired

and intended. Family and friends who recognize these symptoms in a pregnant or postpartum woman should encourage them to see
33]
a health care provider for treatment.
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Delayed Postpartum Period

The delayed postpartum period starts after the subacute postpartum period and lasts up to six months. During this time, the

mother’s muscles and connective tissue return to a pre-pregnancy state. During this period, infant sleeping during the night
. . [3

gradually increases and maternal sleep generally improves. !

Other Definitions Related to Obstetrics

¢ Abortion (3-BOR-shon) (AB): Termination of pregnancy before the fetus is viable. Medically, this term refers to spontaneous
miscarriages, as well as elective termination of pregnancy.

o Ectopic pregnancy (ek-TOP-ik PREG-ndn-s€): Pregnancy occurring outside the uterus, commonly in the Fallopian tube.

¢ Gestation (jés-TA-shon): The period of development during pregnancy.

o Gravida (GRAV-i-di): A woman who is or has been pregnant, regardless of outcome.

« Induction (in-DUK-shon): A process of bringing on or starting labor through medical interventions such as a membrane sweep
and/or the intravenous administration of oxytocin to the mother.

o Multigravida (miil-ti-GRAV-i-di): A woman who has been pregnant two or more times regardless of outcome.

o Multipara (miil-TIP-&-rd): A woman who has given multiple births to an offspring after 20 weeks, live or stillborn.

¢ Neonate (NE-6-nat): An infant from birth to four weeks of age.

o Nulligravida (niil-i-GRAV-i-dd): A woman who has never been pregnant.

« Oligohydramnios (5l-ig-6-hi-DRAM-n&-6s): Minimal amniotic fluid within the placental sac that can restrict the fetus from
movement and growth.

¢ Oxytocin (6k-sé-TO-sin): A hormone that stimulates contractions during labor and the secretion of milk.

o Para (PAR-i): A woman who has given birth to an offspring after 20 weeks, live or stillborn.

« Placenta abruptio (pli-SENT-a 4-BRUP-shé-6): Premature separation of the placenta from the uterine wall.

« Placenta previa (pli-SENT-a PRE-vé-d): An abnormally low implantation of the placenta on the uterine wall, which can result
in hemorrhage. Mothers with placenta previa may require a C-section.

« Prenatal (pré-NAT-il): Pertaining to before birth.

¢ Stillborn (STIL-born): The birth of an infant who has died in the uterus.
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8.5: Complications of Pregnancy and Delivery

Several complications may occur during pregnancy, labor, delivery, and postpartum.

Complications of Pregnancy
There are several complications that can occur during pregnancy that pose health risks to mother and child. Common complications
include the following‘ .

 Gestational diabetes (jés-TA-shon-il di-a-BE-tis): High blood sugar levels that develop in a woman during pregnancy who has
not been previously diagnosed with diabetes. After pregnancy, blood sugars typically return to normal although the mother has
increased risk of developing type 2 diabetes mellitus later in life.

o Hyperemesis gravidarum (HI-pér-ém-E-sis GRAV-i-dar-lim): Severe, persistent vomiting during pregnancy causing
dehydration and weight loss. It is more severe than nausea associated with “morning sickness.”

o Preeclampsia (pré-8-KLAMP-sé-a): High blood pressure during pregnancy with additional signs like edema and protein in the
urine. If not effectively treated, preeclampsia can evolve into eclampsia (6-KLAMP-sg-a), severe complication characterized by
seizures and a risk of coma and death.

o Deep vein thrombosis (dép van throm-BOH-sis): The formation of a blood clot in a deep vein, most commonly in the legs.

o Postpartum hemorrhage (post-PAR-tiim HEM-o6r-ij): Cumulative blood loss greater than 1,000 mL with signs and symptoms
of hypovolemia within 24 hours of the birth process, regardless of the route of delivery. Hypovolemia (hi-p6-vo-LE-meé-3) is a
life-threatening condition where the plasma (liquid portion of the blood) is too low, resulting in the organs not receiving enough
oxygenated blood flow. The most common cause of postpartum hemorrhage is lack of effective contraction of the uterus after
childbirth.

 Pregnancy-related death (PREG-nin-sé ri-LA-tid déth): The Centers for Disease Control and Prevention defines a pregnancy-
related death as the death of a woman during pregnancy or within one year of the end of pregnancy from a pregnancy
complication, a chain of events initiated by pregnancy, or the aggravation of an unrelated condition by the physiologic effects of
pregnancy. Most of these pregnancy-related deaths are preventable. It is important for all women of reproductive age to adopt
healthy lifestyles (e.g., maintain a healthy diet and weight, be physically active, quit all substance use, prevent injuries) and
address any health problems before getting pregnant. A healthy pregnancy begins before conception and continues with prenatal

. o o .13
care, along with early recognition and management of complications if they arise.

Congenital Anomaly

A congenital anomaly (kdn-JEN-I-tdl &-NOM-4-18) is an abnormality in a baby that is present at birth. Many congenital anomalies
are caused by teratogens (tér-AT-0-jénz), substances toxic to a developing fetus. For example, excessive alcohol intake by the
mother can cause fetal alcohol spectrum disorder. Maternal diseases during pregnancy can also cause a birth defect or a chronic
health problem. Some diseases that are known to potentially have an adverse effect on the fetus include diabetes, cytomegalovirus,
toxoplasmosis, rubella, varicella, hypothyroidism, and infections caused by streptococcus B. For example, if an unvaccinated
mother contracts rubella during the first three months of pregnancy, damage can occur to the baby’s eyes, ears, heart, or brain.

Fetal Alcohol Spectrum Disorders

One of the most commonly used teratogens is alcohol. Because half of all pregnancies in the United States are unplanned, it is
recommended that women of child-bearing age take great caution against drinking alcohol when not using birth control and when
pregnant. Alcohol consumption, particularly during the second month of prenatal development, but at any point during pregnancy,
may lead to neurocognitive and behavioral difficulties that can last a lifetime. K

There is no acceptable safe limit for alcohol use during pregnancy, but binge drinking (five or more drinks on a single occasion) or
having seven or more drinks during a single week places a child at particularly high risk. In extreme cases, alcohol consumption
can lead to fetal death, but more frequently it can result in fetal alcohol spectrum disorders (FE-tdl AL-ko-hdl SPEK-triim dis-
OR-dérz) (FASD). This terminology is now used when looking at the effects of exposure and replaces the term fetal alcohol
syndrome. It is preferred because it recognizes that symptoms occur on a spectrum and that all individuals do not have the same
characteristics. Children with FASD share certain physical features such as flattened noses, small eye openings, small heads,
intellectual developmental delays, and behavioral problems. See Figure 8.9" for an image of a child with FASD."
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Figure 8.9 Fetal Alcohol Spectrum Disorder

Premature Labor and Premature Infant

Preterm labor (PRE-tirm LA-bor) is defined as labor occurring between 20 and 37 weeks of gestation. There are many potential
causes of preterm labor, such as stress, infection, placental abruption, placenta previa, substance use, history of preterm birth or
abortion, inadequate prenatal care, smoking, maternal age <18 or >40, poor nutrition, low body mass index, fetal congenital
anomaly, fetal growth restriction, oligohydramnios, polyhydramnios, vaginal bleeding, premature preterm rupture of
membranes (pré-mi-CHUR pré-tiirm RUP-chér v MEM-branz) (PPROM), and other environmental factors.

The main concern with premature labor is the prematurity of the infant, which can cause respiratory distress and impaired
neurological development. A premature infant (pré-ma-CHUR IN-fant) refers to an infant who is born before completing 37
weeks of gestation. Treatment of premature labor is based on the gestational age at which the mother presents to the hospital and
may include medications to stop labor from progressing, such as magnesium sulfate.”

Cerclage (sér-KLAZH) is a procedure typically performed during the second semester of pregnancy to prevent preterm labor and
miscarriage. During the procedure, the cervix is sewed shut with sutures to prevent dilation and premature delivery. It is performed
in women whose cervix isn’t strong enough to stay closed as the pregnancy grows. The suture is removed when the fetus is full-
term, which allows vaginal delivery to proceed. v

Miscarriage and Stillbirth

Pregnancy loss is experienced in over ten percent of pregnancies, typically due to chromosomal abnormalities before the 12th week
of pregnancy. Miscarriage (MIS-kar-ij) refers to loss of a fetus before the 20th week of pregnancy. It typically causes cramping
and bleeding, similar to heavy menses. In some cases, a surgical procedure called dilation and evacuation (D&E) is required.
Normal menstrual cycles generally return within a few months.

Stillbirth (STIL-biirth), also known as intrauterine fetal demise (IN-tri-YU-ta-rin FET-il d&-MIZ), refers to the loss of a fetus

after 20 weeks’ gestation. About 24,000 babies are stillborn every year in the United States. Although many times the cause of the
12

stillbirth is unknown, there are several potential causes, such as infection, chromosomal abnormalities, placental plroblerns.l J
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8.6: Medical Specialists, Diagnostic Testing, and Procedures Related to Pregnancy

Medical Specialists

Obstetrics (0b-STE-triks) (OB) is a medical specialty dealing with pregnancy, childbirth, and postpartum, also known as
puerperium (pi-ér-PE-ré-iim), the period from delivery until the reproductive organs return to normal (approximately six weeks).

An obstetrician (ob-sté-TRISH-an) is a physician who specializes in obstetrics (OB) and gynecology (GYN) and are commonly
referred to as “OB/GYNs.”

Midwifery (mid-WIF-8r-g) is the practice of assisting in childbirth. A midwife (MID-wif) is an individual who practices
midwifery. A certified nurse-midwife (SER-ti-fid NURS mid-wif) (CNM) is a type of advanced practice registered nurse who has
completed advanced education and training. CNMs provide health care to women, including family planning, gynecological
checkups, prenatal care, delivery of babies, and postpartum care.

A pediatrician (péd-e-a-TRISH-an) is a doctor who focuses on the health of infants, children, and adolescents. Pediatric care starts
at birth. Neonatologists (né-6-na-TOL-0-jists) are physicians who specialize in the care of newborns. Newborns can present a
unique set of health challenges that require special medical expertise, especially premature newborns and those with
underdeveloped organs.

Diagnostic Testing

Amniocentesis

Amniocentesis (am-né-o-sen-TE-sis) is a procedure that removes a small amount of amniotic fluid from the uterus under
. s . o . (1] i . . .

ultrasound guidance. The fluid is tested for potential fetal abnormalities. See Figure 8.10 for an illustration of amniocentesis.
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Figure 8.10 Amniocentesis

Chorionic Villus Sampling

Chorionic villus sampling is performed to diagnose chromosome problems or other genetic diseases in a fetus by checking
chorionic villi, the tiny finger-like growths found in the placenta. Chorionic villi contain the same chromosomes as the fetus, so this
test can show if an extra chromosome, missing chromosomes, or damaged chromosomes are present that can cause serious health
problems.m

Contraction Stress Test

A contraction stress test (kon-TRAK-shon STRES test) involves monitoring the baby’s heart rate while inducing contractions in
the mother. This diagnostic test may be performed if there are abnormal results from a nonstress test. Fetal heart monitoring is used
while oxytocin is administered to the mother, causing the uterus to contract. Every contraction means the baby gets less blood and
oxygen for a short while. A contraction stress test shows how the baby’s heart rate reacts to the stress of contractions. If the baby’s
heart rate slows down rather than speeds up after a contraction, the baby may have problems during labor. If the results are
abnormal, delivery may be induced.  Induction (in-DUK-shon) is when a provider administers medicine or uses other methods to
artificially start labor before it begins naturally.
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Noninvasive Prenatal Testing

Noninvasive prenatal testing (ndn-in-VA-siv pré-NA-til TES-ting), sometimes called noninvasive prenatal screening, is a method
of determining the risk that the fetus will be born with certain genetic abnormalities. This testing analyzes small fragments of DNA
that are circulating in a pregnant woman’s blood. It is considered noninvasive because it requires drawing blood only from the
pregnant woman and does not pose any risk to the fetus. !

Nonstress Test

A nonstress test (NON-strés tést) is a safe, noninvasive test that measures the heart rate of the fetus as it moves within the uterus.
In most healthy babies, the fetal heart rate increases during their movement in the uterus. If nonstress test results show the fetal
heart rate is not normal, it may mean that the baby is not getting enough oxygen. If this happens, additional testing may be
performed, or delivery may be induced.

Pelvic Ultrasound

A pelvic ultrasound, also called pelvic sonography (PEL-vik s6-NOG-ra-fg), is the process of recording sound waves pertaining to
the pelvis. It is performed during pregnancy to check the growth and wellness of the fetus and to estimate a due date. A prenatal
ultrasound evaluation of fetal well-being is also referred to as a biophysical profile (BI-56-FIZ-i-kil PRO-fil).

Procedures

Fetal Heart Monitoring

Fetal heart monitoring (FE-til HART MON-it-or-ing) refers to tracking the heart rate of the fetus. The most common form of
monitoring is external electronic fetal monitoring. Sensors are strapped to the mother’s abdomen, and instruments record the baby’s

heartbeat. If the mother is in labor, the contractions are also monitored to see how the baby is responding to the contractions.

Internal monitoring uses an electrode attached to a wire that is placed directly on the baby’s scalp to monitor the heartbeat. The
electrode is threaded through the cervix and into the uterus, where it is attached to the baby’s scalp. A small tube can also be
inserted to measure contractions. The two devices can provide more accurate measurements of the baby’s heartbeat and the
mother’s contractions.

In Vitro Fertilization

In vitro fertilization (in VI-tr6 FER-ti-li-ZA-shén) (IVF) is an assisted reproductive technology. There are many different
indications for IVFE. For example, a woman may produce normal eggs, but the eggs cannot reach the uterus because the uterine
tubes are blocked or otherwise compromised. A man may have a low sperm count, low sperm motility, sperm with an unusually
high percentage of morphological abnormalities, or sperm that are incapable of penetrating the zona pellucida of an egg. There are
five basic steps of IVF :

o Stimulation (STIM-yii-LA-shén) (also called superovulation): Medicines, called fertility drugs, are given to the woman to
boost egg production.

o Egg retrieval (Eg ri-TREE-val): A minor surgery, called follicular aspiration, is done to remove the eggs from the woman’s
ovaries. The health care provider inserts a thin needle through the vagina into the ovary and into the follicles containing mature
eggs. The needle is connected to a suction device, which pulls the eggs and fluid out of each follicle, one at a time. If a woman
does not produce any eggs, donated eggs may be used.

« Insemination (in-sem-i-NA-shon) and fertilization (fér-ti-Ii-ZA-shdn): Sperm is mixed with the best quality eggs, called
insemination. The sperm most often enters (fertilizes) an egg a few hours after insemination. If the chance of fertilization is low,
the sperm may be directly injected into the egg, called intracytoplasmic sperm injection.

o Embryo culture (EM-bré-6 Kiil-char): The retrieved egg is maintained and monitored under stable conditions promoting cell
division until it is ready to be transferred into the uterus. The process usually takes 3-5 days.

o Embryo transfer (EM-bré-6 TRANS-far): Embryos are placed into the woman’s uterus 3 to 5 days after egg retrieval and
fertilization. The doctor inserts a thin tube containing the embryos into the vagina, through the cervix, and up into the uterus. If
an embryo implants in the endometrium and grows, pregnancy results. More than one embryo may be placed into the uterus at

the same time, which can lead to twins, triplets, or more. Unused embryos may be frozen and implanted or donated at a later
date.
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8.7: Obstetrics Learning Activities
Interactive Learning Activity: Study the obstetrics medical terms discussed in this chapter.
Interactive Learning Activity: Test your knowledge on terms related to obstetrics.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

This page titled 8.7: Obstetrics Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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8.8: Glossary

Abortion (a-BOR-shon) (AB): The termination of pregnancy by the removal or expulsion of an embryo or fetus before it is viable.
(Chapter 8.4)

Amniocentesis (am-ng-o-sen-TE-sis): A procedure that removes and tests amniotic fluid for fetal abnormalities. (Chapter 8.6)

Apgar score (AP-gar skor): A quick test performed on a newborn baby at 1 and 5 minutes after birth to assess the baby’s heart
rate, respiration, muscle tone, skin color, and reflexes. (Chapter 8.4)

Biophysical profile (BI-5-FIZ-i-kal PRO-fil): Fetal well-being assessment combining nonstress test results and ultrasound
findings. (Chapter 8.6)

Braxton-Hicks (BRAX-ton HIKS): Irregular, often painless contractions that occur throughout pregnancy, also known as false
labor. (Chapter 8.4)

Breech (bréch): A fetal position where the buttocks or feet are positioned to be delivered first rather than the head. (Chapter 8.4)

Cephalic presentation (sé-FAL-ik pré-zen-TA-shon): The common childbirth position where the baby’s head comes out first.
(Chapter 8.4)

Cephalic version (sé-FAL-ik VER-zhon): A procedure used to turn a fetus from a breech position or side-lying position into a
head-down (cephalic) position before labor begins. (Chapter 8.4)

Cerclage (sér-KLAZH): A procedure in which the cervix is stitched shut to prevent dilation and premature delivery. (Chapter 8.5)

Certified nurse-midwife (SER-ti-fid NURS mid-wif) (CNM): An advanced practice registered nurse who provides prenatal,
delivery, postpartum and gynecological care. (Chapter 8.6)

Cesarean section (si-ZAR-é-an SEK-shon) (C section): A surgical procedure in which one or more incisions are made through a
mother’s abdomen (laparotomy) and uterus (hysterotomy) to deliver one or more babies. (Chapter 8.4)

Colostrum (ko-LOS-triim): A form of milk produced by the mammary glands of mammals in late pregnancy and the few days
after giving birth. (Chapter 8.4)

Conception (kon-SEP-shon): The moment when a sperm cell successfully fertilizes an ovum, leading to the beginning of a
pregnancy. (Chapter 8.4)

Congenital anomaly (kon-JEN-i-tal -NOM-a-lé): A structural, functional, or metabolic abnormality present at birth that can
lead to physical or mental disabilities. (Chapter 8.5)

Contraction stress test (kon-TRAK-shon STRES test): A test that monitors the fetal heart rate in response to induced
contractions. (Chapter 8.6)

Crowning (KROWN-ing): The appearance of the baby’s head at the vaginal opening during childbirth. (Chapter 8.4)

Deep vein thrombosis (dép van throm-BOH-sis) (DVT): The formation of a blood clot in a deep vein, predominantly in the legs,
which can be a risk in pregnancy due to increased blood clotting. (Chapter 8.5)

Eclampsia (é-KLAMP-sé-a): A severe complication of preeclampsia, involving seizures or coma in the pregnant woman.
(Chapter 8.5)

Ectopic pregnancy (ek-TOP-ik PREG-nan-sé): A pregnancy in which the fertilized egg implants outside the uterus, often in the
Fallopian tube. (Chapter 8.4)

Egg retrieval (Eg ri-TREE-val): A minor surgery to collect mature eggs from the ovaries. (Chapter 8.6)

Embryo (EM-bré-0): An organism in early stages of development, specifically from day 16 through week 8 of human pregnancy.
(Chapter 8.4)

Embryo culture (EM-bré- Kiil-char): Maintaining and monitoring embryos until ready for transfer in IVF. (Chapter 8.6)
Embryo transfer (EM-bre-6 TRANS-far): Placing embryos into the uterus in IVF. (Chapter 8.6)

Endometrium (en-do-ME-tré-iim): The mucous membrane lining the uterus, which thickens during the menstrual cycle in
preparation for possible implantation of an embryo. (Chapter 8.4)
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Episiotomy (ép-i-zé-OT-6-mé): A surgical incision of the vulva to widen the vaginal opening to prevent ripping or tearing of the
perineum during delivery. (Chapter 8.4)

Fertilization (fér-ti-li-ZA-shon): The union of a male sperm cell and a female egg cell to form a zygote, initiating the
development of a new individual. (Chapter 8.4, Chapter 8.6)

Fetal alcohol spectrum disorders (FE-til AL-ko-hol SPEK-triim dis-OR-dérz) (FASD): The effects caused by maternal
alcohol intake during pregnancy, ranging from physical, mental, and behavioral disabilities. (Chapter 8.5)

Fetal heart monitoring (FE-til HART MON-it-or-ing): Tracking the fetal heart rate during pregnancy and labor. (Chapter 8.6)

Fetus (FE-tiis): A developing human from roughly the end of the eighth week after conception to the moment of birth. (Chapter
8.4)

Gestation (jés-TA-shon): The period of development of the fetus in the mother’s uterus, typically lasting from conception to birth.
(Chapter 8.4)

Gestational diabetes (jés-TA-shon-al di-a-BE-tis): A form of diabetes that occurs only during pregnancy and usually resolves
after delivery. (Chapter 8.5)

Gravida (GRAV-i-di): A pregnant woman; often used in medical contexts to specify a woman’s number of pregnancies. (Chapter
8.4)

Human chorionic gonadotropin (hii-MAN kor-é-ON-ik gé-nid-6-TRO-pin): A hormone produced during pregnancy by cells
that will eventually form the placenta. (Chapter 8.4)

Hyperemesis gravidarum (HI-pér-ém-E-sis GRAV-i-dar-iim): A severe form of nausea and vomiting in pregnancy that can lead
to dehydration and weight loss. (Chapter 8.5)

Hypovolemia (hi-po-vo-LE-mé-d): A decrease in the volume of blood plasma, which can be a critical condition following
postpartum hemorrhage. (Chapter 8.5)

In vitro fertilization (in VI-tro FER-ti-li-ZA-shén) (IVF): An assisted reproductive technology in which eggs are fertilized
outside the body and transferred to the uterus. (Chapter 8.6)

Induction (in-DUK-shén): The process of artificially initiating childbirth by stimulating uterine contractions. (Chapter 8.4,
Chapter 8.6)

Insemination (in-sem-i-NA-shén): Mixing eggs with sperm in IVF. (Chapter 8.6)

Intrauterine fetal demise (IN-tra-YU-ta-rin FET-al dé-MIZ): Fetal death that occurs after 20 weeks of pregnancy. (Chapter 8.5)
Lactation (lik-TA-shon): The secretion of milk by the mammary glands. (Chapter 8.4)

Lanugo (1a-NOO-go): Fine, soft hair, especially that which covers the body and limbs of a human fetus or newborn. (Chapter 8.4)

Last menstrual period (last MEN-strii-il PE-ré-6d) (LMP): The first day of a woman’s last menstrual cycle, used as a marker to
estimate the date of conception. (Chapter 8.4)

Lochia (LO-ke-a): Vaginal discharge after giving birth (puerperium), containing blood, mucus, and uterine tissue. (Chapter 8.4)
Meconium (mé-KO-né-iim): The first stool of a newborn. (Chapter 8.4)

Meconium aspiration (mé-KO-né-iim AS-pi-RA-shon): A medical condition affecting newborns in which meconium is ingested
into their lungs in utero. (Chapter 8.4)

Midwife (MID-wif): An individual who practices midwifery. (Chapter 8.6)
Midwifery (mid-WIF-ér-€): The practice of assisting women in childbirth. (Chapter 8.6)
Miscarriage (MIS-kir-ij): Loss of a fetus before the 20th week of pregnancy. (Chapter 8.5)

Mitosis (mi-TO-sis): A type of cell division that results in two daughter cells each having the same number and kind of
chromosomes as the parent nucleus. (Chapter 8.4)

Multigravida (miil-ti-GRAV-i-da): A woman who has been pregnant more than once. (Chapter 8.4)

Multipara (miil-TIP-a-ra): A woman who has given birth to more than one child. (Chapter 8.4)
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Neonate (NE-6-nat): A newborn child, specifically within the first four weeks after birth. (Chapter 8.4)
Neonatologists (né-6-na-TOL-0-jists): Physicians who specialize in the medical care of newborns. (Chapter 8.6)

Noninvasive prenatal testing (nén-in-VA-siv pré-NA-tal TES-ting): A blood test of the mother to determine risk of fetal genetic
abnormalities. (Chapter 8.6)

Nonstress test (NON-strés tést): A test that monitors the fetal heart rate in response to fetal movement. (Chapter 8.6)
Nulligravida (niil-i-GRAV-i-dd): A woman who has never been pregnant. (Chapter 8.4)
Obstetrician (ob-stée-TRISH-an): A physician who specializes in obstetrics (OB) and gynecology (GYN). (Chapter 8.6)

Obstetrics (0b-STE-triks) (OB): A medical specialty concerning care of the mother and fetus during pregnancy, childbirth, and
immediately after childbirth. (Chapter 8.1, Chapter 8.6)

Oligohydramnios (61-ig-6-hi-DRAM-né-os): A condition in pregnancy characterized by a deficiency in amniotic fluid, which can
compromise the fetus’s development. (Chapter 8.4)

Oogenesis (0-0-JEN-é-sis): The process in female reproduction where ova (egg cells) are produced in the ovaries. (Chapter 8.4)

Oxytocin (0k-sé-TO-sin): A hormone that causes the uterus to contract during labor and stimulates the mammary glands to release
milk. (Chapter 8.4)

Para (PAR-i): A term used in obstetrics to indicate the number of live births a woman has had. (Chapter 8.4)
Parturition (par-ti-RISH-iin): The act of giving birth; the process of childbirth. (Chapter 8.4)
Pediatrician (péd-e-a-TRISH-an): A doctor who focuses on the health of infants, children, and adolescents. (Chapter 8.6)

Pelvic sonography (PEL-vik s6-NOG-ra-fé): An ultrasound of the pelvic region, used during pregnancy to evaluate fetal growth
and well-being. (Chapter 8.6)

Perineum (pér-i-NE-tim): The area between the anus and the vulva in females, and between the anus and the scrotum in males.
(Chapter 8.4)

Peripartum depression (pér-i-PAR-tiim di-PRESH-iin): Depression that occurs during pregnancy or within four weeks of
childbirth. (Chapter 8.4)

Placenta (pla-SEN-ta): An organ that develops in the uterus during pregnancy, providing oxygen and nutrients to the growing
baby and removing waste products. (Chapter 8.4)

Placenta abruptio (pli-SENT-a a-BRUP-shé-6): A condition in which the placenta separates from the wall of the uterus
prematurely during pregnancy. (Chapter 8.4)

Placenta previa (pla-SENT-a PRE-vé-a): A condition in which the placenta covers the cervix, often leading to severe bleeding
before or during delivery. (Chapter 8.4)

Postpartum (post-PAR-tiim): The period after childbirth when the mother’s body, including hormone levels and uterus size,
returns to a pre-pregnancy state. (Chapter 8.4)

Postpartum hemorrhage (post-PAR-tiim HEM-6r-ij): Heavy bleeding after giving birth, which can be a serious complication.
(Chapter 8.5)

Preeclampsia (pre-é-KLAMP-sé-a): A pregnancy complication characterized by high blood pressure and signs of damage to
another organ system, often the kidneys. (Chapter 8.5)

Pregnancy-related death (PREG-niin-sé ri-LA-tid déth): The death of a woman during pregnancy, childbirth, or shortly after,
due to complications from the pregnancy. (Chapter 8.5)

Premature infant (pré-ma-CHUR IN-fant): An infant born before completing 37 weeks of gestation. (Chapter 8.5)

Premature preterm rupture of membranes (pré-ma-CHUR pré-tiirm RUP-chér 6v MEM-branz) (PPROM): Rupture of the
amniotic sac before 37 weeks of pregnancy. (Chapter 8.5)

Prenatal (pré-NAT-al): Pertaining to the period before birth, during pregnancy. (Chapter 8.4)
Preterm labor (PRE-tiirm LA-boér): Labor occurring between 20 and 37 weeks of gestation. (Chapter 8.5)
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Puerperium (pii-ér-PE-ré-iim): The period from delivery until the reproductive organs return to normal, approximately six
weeks. (Chapter 8.6)

Quickening (KWIK-én-ing): The first feeling of movement of the fetus in utero, typically experienced by the mother around 16 to
20 weeks of pregnancy. (Chapter 8.4)

Stillbirth (STIL-biirth): Loss of a fetus after 20 weeks’ gestation, also called intrauterine fetal demise. (Chapter 8.5)

Stillborn (STIL-born): The birth of a fetus that has died in the uterus, typically after surviving at least the first 28 weeks of
pregnancy. (Chapter 8.4)

Stimulation (STIM-yii-LA-shén): Also called superovulation, this therapy refers to administering fertility medication to boost
egg production. (Chapter 8.6)

Teratogens (tér-AT-6-jénz): Agents that cause malformations in a developing embryo, including alcohol, drugs, diseases,
chemicals, and environmental exposures. (Chapter 8.4, Chapter 8.5)

Trimesters (TRI-més-térz): Three periods of approximately three months each, into which a typical pregnancy is divided for
medical purposes. (Chapter 8.4)

Umbilical cord (iim-BIL-i-kal kérd): A flexible cord-like structure containing blood vessels, connecting the fetus to the placenta.
(Chapter 8.4)

Vernix (VER-niks): A greasy deposit covering the skin of a baby at birth. (Chapter 8.4)

Zygote (ZI-got): The initial cell formed when a sperm cell fertilizes an ovum, representing the earliest developmental stage of the
embryo. (Chapter 8.4)

This page titled 8.8: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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9.1: Cardiovascular System Introduction

1. CrashCourse. (2015, July 6). The heart, Part 1 - Under pressure: Crash Course Anatomy & Physiology #25 [Video]. YouTube.
All rights reserved. https:/youtu.be/X9ZZ6tcxArl?si=IDbroqj9mvinGdar «
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9.2: Word Components Related to the Cardiovascular System

This section will describe common word components related to the cardiovascular system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in
Chapter 1.5.

Common Prefixes Related to the Cardiovascular System
e a-: Absence of, without

e bi-: Two

o brady-: Slow

o dys-: Bad, abnormal, painful, difficult
o endo-: Within, in

¢ epi-: On, upon, over

o hyper-: Above, excessive

o hypo-: Below, deficient

o inter-: Between

o pan-: All, total

e peri-: Surrounding, around

o poly-: Excessive, over, many

o tachy-: Fast, rapid

o tri-: Three

Common Word Roots With a Combining Vowel Related to the Cardiovascular
System

e angi/o: Vessel

e aort/o: Aorta

o arteri/o: Artery

o ather/o: Yellowish, fatty plaque
e atri/o: Atrium

e card/i or cardi/o: Heart

e coron/o: Heart, crown, or circle
¢ ech/o: Sound

o electr/o: Electricity

o isch/o: Deficiency, blockage

e my/o or myos/o: Muscle

o plasm/o: Plasma

e symptomat/o: Symptom

¢ thromb/o: Clot

¢ valv/o or valvul/o: Valve

¢ vas/o: Vessel

e ven/o: Vein

¢ ventricul/o: Ventricle

Common Suffixes Related to the Cardiovascular System
e -ac: Pertaining to

e -ade: Process of

o -al: Pertaining to

o -apheresis: Removal

e -ar: Pertaining to

e -centesis: Surgical puncture to aspirate fluid

e -dynia: Pain

https://med.libretexts.org/@go/page/93920
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e -ectomy: Excision, surgical removal

o -emia: Condition of blood

e -genic: Producing, originating, causing

e -gram: Record, radiographic image

o -graph: Instrument used to record

o -graphy: Process of recording, radiographic imaging
o -ia: Condition of, diseased state, abnormal state
e -ic: Pertaining to

e -ion: Process

o -itis: Inflammation

o -lgia: Pain

o -logist: Specialist who studies and treats
o -lysis: Loosening, dissolution, separating
o -megaly: Enlarged, enlargement

e -oma: Tumor

e -osis: Abnormal condition

e -ous: Pertaining to

o -pathy: Disease

e -penia: Abnormal reduction in number

e -pexy: Surgical fixation, suspension

o -plasty: Surgical repair

e -poiesis: Formation

o -sclerosis: Hardening

e -scope: Instrument used to view

e -scopy: Process of viewing

e -stasis: Stop, stopping, controlling

o -stenosis: Narrowing, constriction

e -tomy: Cut into, incision

This page titled 9.2: Word Components Related to the Cardiovascular System is shared under a CC BY 4.0 license and was authored, remixed,
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9.3: Examples of Cardiovascular Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the cardiovascular system that can be easily defined by breaking the terms
into their word components.

Cardiologist

1. Break down the medical term into word components: Cardi/o/logist

2. Label the word components: Cardi = WR; o = CV; logist = S

3. Define the word components: Cardi = heart; logist = specialist who studies and treats

4. Create a final definition of the medical term: A specialist who studies and treats diseases of the heart

Bradycardia

1. Break down the medical term into word components: Brady/cardi/a

2. Label the word components: Brady = P; card = WR; ia =S

3. Define the word components: Brady = slow; card = heart; ia=condition of
4. Create a final definition of the medical term: Condition of slow heart (rate)

Electrocardiogram

1. Break down the medical term into word components: Electr/o/cardi/o/gram

2. Label the word components: Electr = WR; o0 = CV; cardi = WR; 0 = CV; gram = S

3. Define the word components: Electr = electricity; cardi = heart; gram = record

4. Create a final definition of the medical term: A record of electrical (activity) of the heart

Interactive Learning Activity: Practice defining and pronouncing cardiovascular system medical terms by breaking them down
into word parts.

Interactive Learning Activity: Practice defining and pronouncing cardiovascular system medical terms by
breaking them down into word parts.

You can also print these flashcard activities as a Chapter 9 Student Companion Worksheet and check your answers with this
Answer Key.

This page titled 9.3: Examples of Cardiovascular Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
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9.4: Anatomy of the Cardiovascular System

The Heart

The heart is located within the thoracic cavity, medially between the lungs, and in the space known as the mediastinum. The great
veins (the superior and inferior venae cavae) and the great arteries (the aorta and pulmonary artery) are attached to the superior
surface of the heart called the base. See Figure 9.1" for an illustration of the heart in the thoracic cavity.m The inferior tip of the
heart, the apex (A-peks), lies just to the left of the sternum between the junction of the fourth and fifth ribs. Health care
professionals must know the position of the heart when placing a stethoscope (STETH-6-skop) to listen to heart and lung sounds,
referred to as auscultation (os—kl“ll—TA—sh('Jn).BJ

1=t rib

Arch af aorta
Superior vens cava

Right lung Pulmenary trunk
Right auricle Left auricle
Hight atrium Laft lung
Right ventricle Laft ventricle
Ribs {cut) Pericardial cavity

Apex of haart

Diaphragm

Edge of parietal Edye of pariatal
pleurs (ot paricardium [ct)

Figure 9.1 Position of the Heart in the Thoracic Cavity
See Figure 9.2"" for an illustration of the heart. The heart consists of four chambers: two atria and two ventricles. The right atrium
receives deoxygenated blood from the body via the inferior and superior vena cava. The right ventricle pumps the deoxygenated
blood to the lungs. The left atrium receives oxygenated blood from the lungs and propels it into the left ventricle. The left ventricle
pumps blood to the rest of the body.bJ
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arte:
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N . Left pulmonary
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Alrioventricular

Atrioventricular {mitral) valve
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Chordae tendineae Wy Septum
Right ventricle

Infarior vena cava

Figure 9.2 Anatomy of the Heart

Blood Vessels
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After blood is pumped out of the left ventricle through the aorta, it is carried throughout the body via systemic arteries. An artery
(AR-tér-¢) is a blood vessel that carries blood away from the heart. Arteries branch into ever-smaller vessels called arterioles (ar-
TER-8-0lz) and eventually into tiny vessels called capillaries. See Figure 9.3" for an illustration of the systemic arteries that carry
oxygenated blood throughout the body to organs and tissues, as indicated by the red color.

b I Right common caretid
Right subclavian 4 Left commen caratid

. Left subclavian
Brachiocephalic trunk

Al
Aartic arch 4

Pulmonary trunk

Ascending aorta Descending aorta

Coliac trunk ‘ \
f Fa | (L~ Renal
J

Superior mesenteric
Gonadal

Inferior mesenteric
Comman ifiac

Descending
Papliteal genicular

Pasterior tibial

Antarior tibial

Fibular

Figure 9.3 Arteries

Oxygen and nutrients are exchanged with cells at the capillary (KAP-i-lar-€) level. A capillary is a microscopic channel that
supplies blood to the tissue cells. Capillaries connect arterioles and venules (VEN-yoolz), small veins (VANZ). See Figure 94"
for an illustration of capillaries supplying blood to tissue cells.”

Capillaries Arterinle ‘enule

Artery capillaries Tissue cells ein

Figure 9.4 Capillaries

Veins return blood to the heart. Two large veins, the inferior vena cava and superior vena cava (VE-nd KA-vi), connect to the
. (9] . . . . g .

heart. See Figure 9.5 for an illustration of the systemic veins that carry deoxygenated blood back to the heart, indicated in blue.

Medications may be administered by health care professionals into veins, referred to intravenous (in-trd-VE-niis) (IV)
[10]

medications.

https://med.libretexts.org/@go/page/93922


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93922?pdf

LibreTexts*

Radial Lumbar
Median anlebinchial / N LB - ) Right an la1
Ulnar - comman lliac

Extemal ilizs
Palmar vonous Intemal disc.
arcl

Great saphonous

Pepitenl

Small Postasior tibinl
Anterier skl

Fibular

Plantar venaus arch.

Dorsal vaness arch

Figure 9.5 Systemic Veins

View the following YouTube video ' on blood vessels: Blood Vessels, Part 1 — Form and Function: Crash Course Anatomy &
Physiology #27

Coronary Arteries and Veins

Coronary arteries are arteries that branch off the aorta and carry oxygenated blood to the heart muscle itself. Coronary veins bring

deoxygenated blood back to the right atrium. Blood circulates through the coronary arteries and veins with each heartbeat. See
. [12] . . . .

Figure 9.6  for an illustration of the coronary arteries and veins.
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Figure 9.6 Coronary Arteries in the Heart
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When a person has a myocardial infarction (mi-6-kar'de-al in-FARK-shon) (MI), a blockage in a coronary artery causes a lack of
oxygenated blood flow to the heart muscle. If a significant area of the heart’s muscle tissue dies from lack of oxygenation, the heart
is no longer able to pump.

1. “2001_Heart_Position_in_ThoraxN.jpg” by OpenStax College is licensed under CC BY 3.0 ¢
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9.5: Physiology of the Cardiovascular System

Pulmonary and Systemic Circulation
There are two distinct but linked circuits in the human circulation called pulmonary and systemic circuits.

The pulmonary circuit transports oxygenated blood from the right ventricle to the lungs, where carbon dioxide is delivered for
exhalation, oxygen is picked up, and this newly oxygenated blood returns to the left atrium of the heart.

The systemic circuit transports oxygenated blood from the left ventricle of the heart, through the aorta, and into the systemic
arteries throughout the body where it diffuses into the tissues at the capillaries. Deoxygenated blood travels back to the heart by
entering small Vems that merge and eventually drain into the superior and inferior vena cava and into the right atrium of the heart.
See Figure 9. 7" for an illustration of blood flow through the pulmonary and systemic circuits.
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Figure 9.7 Blood Flow Through the Heart and the Pulmonary and Systemic Circuits

Transportation

The systemic and pulmonary circuits transport blood and its components for physiological processes that occur throughout the
(4]

body :

o The right ventricle pumps deoxygenated blood through the pulmonary arteries away from the heart to the lungs. (Note this is the
only place in the body where arteries carry deoxygenated blood.) Oxygen from air inhaled into the lungs diffuses into the
pulmonary capillaries through the thin walls of the alveoli. At the same time, carbon dioxide diffuses out of the pulmonary
capillaries into the alveoli and then exhaled out of the body. The pulmonary veins return oxygenated blood to the left atria of the
heart, which moves into the left ventricle where it is pumped out to the rest of the body via the aorta to the systemic arteries.

o Nutrients from the foods eaten are absorbed in the small intestine, where they diffuse into the systemic circulation and are
transported to the liver through the hepatic portal vein and then throughout the rest of the body.

o Systemic arteries carry oxygenated blood to the liver where it mixes with the nutrient-rich blood coming in from the hepatic
portal vein. Wastes and toxins are filtered out of the blood, bile is produced to help remove wastes and break down fats,
medications are metabolized, and nutrients are broken down.

o Systemic arteries carry blood to the kidneys, where wastes are filtered out and urine is created.

¢ Endocrine glands scattered throughout the body release hormones into the bloodstream where they are transported to distant
target cells.
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Heart Rate

Heart rate (HART RAT) (HR) is the number of heart beats per minute (bpm). HR can vary considerably among people based on
their age, as well as their fitness level. For an adult, normal resting HR is 60-100 bpm. Although similar to the pulse, the heart rate
is auscultated directly using a stethoscope and is a more accurate measurement than the pulse.‘ !

Abnormal heart rates are referred to as bradycardia and tachycardia. Bradycardia (brad-i-KARD-&-3) refers to a slow heart rate,
less than 60 bpm in an adult. Tachycardia (tak-e-KARD-&-d) refers to a fast heart rate, greater than 100 bpm in an adult. Read
more about bradycardia and tachycardia in the “Diseases and Disorders of the Cardiovascular System” section.

Pulse

Each time the heart pumps, ejecting blood forcefully into the circulation, the arteries expand and recoil to accommodate the surge
of blood moving through them. This expansion and recoiling of the arterial wall are called the pulse (PULS) and allow for the
measurement of heart rate. The pulse can be palpated manually by placing the tips of the fingers across an artery that runs close to
the body surface, such as the radial artery (on the thumb side of the wrist) or the common carotid artery (in the neck).[el These sites
and other pulse sites are shown in Figure 9.8 below.
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Figure 9.8 Pulse Sites

Both the rate and the strength of the pulse are important clinically. A high pulse rate can be temporarily caused by physical activity,
but an extended fast or irregular pulse may indicate a heart condition. The pulse strength indicates the strength of ventricular
contraction, cardiac output, and perfusion. Cardiac output (KAR-dé-ak OUT-put) is the amount of blood pumped by the heart per
minute. Perfusion (pér-FU-zhon) is the passage of blood through the blood vessels.”

If the pulse is strong, then cardiac output is high and perfusion to that site is good. If the pulse is weak, cardiac output is low or
perfusion is impaired, and medical intervention may be warranted.

Cardiac Cycle

The period of time that begins with contraction of the atria, continues through ventricular contraction, and ends with ventricular
relaxation is known as the cardiac cycle. The phase of the cardiac cycle when ventricles contract and eject blood is called systole
(SIS-to-le). The phase of the cardiac cycle where the heart muscles relax, allowing the chambers to fill with blood, is called
diastole (di-AS-t5-18).
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Blood Pressure

Blood pressure (BLUD PRESH-iir) (BP) is the force of the blood against the vessel walls. In clinical practice, blood pressure is
typically measured using a sphygmomanometer (sfig-m6-min-OM-é&t-&r), commonly called a blood pressure cuff. The cuff is
placed over the brachial artery of the patient’s upper arm and inflated with air to temporarily occlude (6-KLOOD) (block) blood
flow and measure blood pressure. Blood pressure is recorded as a ratio of two numbers expressed as systolic pressure over diastolic
pressure, measured in millimeters of mercury (mm Hg). For example, 120/80 mm Hg is a normal adult blood pressure. The systolic
pressure is the higher value and reflects the arterial pressure resulting from the ejection of blood during ventricular contraction
called systole. The diastolic pressure is the lower value and represents the arterial pressure of blood during ventricular relaxation
called diastole.

Low blood pressure, called hypotension (hi-po-TEN-shoén), has several causes, such as dehydration, vomiting, diarrhea, or
medications used to treat hypertension. Treatment for hypotension typically includes fluid replacement. High blood pressure is
called hypertension (hi-pér-TEN-shon) (HTN). Hypertension has a variety of causes, with risk factors such as obesity, lack of
exercise, smoking, high salt diet, diabetes, and kidney disease.
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9.6: Diseases and Disorders of the Cardiovascular System

Aneurysm

An aneurysm (AN-yi-rizm) is a dilation or bulging of a blood vessel caused by weakened vessel walls. Aneurysms can occur in

vessels throughout the body but are more commonly found in arteries due to their increased pressure. Aneurysms can be caused by
. . . . . . . . (1] . [2]

a variety of factors, including smoking, atherosclerosis (fatty plaque buildup in a vessel), and hypertension. See Figure 9.9 for

an illustration of thoracic and abdominal aneurysms.

Thoracic
aortic

aneurysm

Abdominal
aortic

” aneurysm

Figure 9.9 Thoracic and Abdominal Aneurysms

Aneurysms are often asymptomatic and detected incidentally during diagnostic tests that are being done for other reasons. The
force of blood pumping through the vessel with an aneurysm can split the layers of the artery wall, allowing blood to leak in
between them, called a dissection. An aneurysm can burst completely, called a rupture, and cause severe, life-threatening bleeding.
Aneurysms are managed with antihypertensive medications or may require surgical repair.m

Arrhythmia

A heart rhythm that follows the regular conduction system of the heart is called normal sinus rhythm (SI-niis RITH-tim). For
example, bradycardia and tachycardia that occurs during normal sinus rhythm have abnormally slow or fast rates but have a regular
rhythm.

« A congenital (kon-JEN-i-tdl) condition means it is present at birth. There are several types of congenital heart disorders. Some
i8]
are caused by openings present in the heart that do not close as they should after birth. See Figure 9.13 for an illustration of
common congenital cardiac disorders.
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Figure 9.13 Examples of Congenital Heart Disorders
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o Heart failure (HART FAL-yiir) (HF) occurs when the heart loses its effectiveness in pumping blood. When the heart is not
pumping effectively, symptoms of fatigue, shortness of breath, edema, or lung congestion can occur. Chronic HF is a
progressive disorder that can be represented on a continuum. The continuum ranges from individuals who are at risk for HF
but are asymptomatic, to individuals who have end-stage heart failure and require end-of-life care. Treatments may include
medication, a low sodium diet, and fluid restrictions. ' See Figure 9.16 "'for an illustration of common symptoms of heart
failure.
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Pumping action
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Pleural effusion — grows weaker
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around lungs)
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Figure 9.16 Heart Failure

Hypertension

Hypertension (hi-pér-TEN-shon) refers to elevated blood pressure greater than 120/80 mm Hg in an adult. Hypertension is
very common, affecting millions of individuals worldwide. See Figure 9.17"" for an image of a sphygmomanometer (sfig-
mo-ma-NOM-ét-ér) used to obtain blood pressure readings.

Figure 9.17 Sphygmomanometer

Risk factors for developing hypertension include age, ethnicity, family history, and lifestyle factors. Individuals with obesity,
diets high in sodium, excessive alcohol intake, chronic stress, and limited physical activity are at higher risk for developing
hypertension. Many people with hypertension do not have symptoms, so they are unaware they have the disorder until a
complication like a myocardial infarction, stroke, or heart failure occurs. Treatment includes medications and healthy
lifestyle changes like adopting a heart-healthy diet, exercising regularly, stopping smoking, getting good sleep, losing

. . (18]
weight, and managing stress.

Myocardial Infarction

Myocardial infarction (mi-6-kar'dé-al in-FARK-shon) (MI), commonly called a heart attack, is caused by blockage of blood
flow to the heart tissue, resulting in death of the cardiac muscle cells. Acute coronary syndrome (3-KYUT KOR-6-na-ré
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SIN-drom) (ACS) is a general term used for medical situations in which blood supplied to the heart muscle is suddenly
insufficient. An MI is commonly caused by atherosclerosis causing a blockage in a coronary artery. It can also occur when a
piece of an atherosclerotic plaque breaks off and travels through the coronary arterial system until it lodges in one of the
smaller vessels. See Figure 9.18"" for a depiction of an individual experiencing an MI and the damage occurring to the
cardiac muscle as a result of the coronary artery blockage.

Myocardial Infarct
(Heart Attack)

Figure 9.18 Myocardial Infarction

A classic symptom of an MI includes sudden crushing pain beneath the sternum called angina (an-JI-nd) that may radiate
down the left arm. Individuals often describe angina as “it feels as if something is sitting on my chest.” Other common
symptoms include dyspnea, diaphoresis, nausea, and light-headedness. Diaphoresis (di-i-f6-RE-sis) means profuse

(excessive) sweating. However, females may not experience these symptoms and only have a feeling similar to indigestion.
[20]

An MI is a medical emergency. The faster the response, the more cardiac muscle cells that can be saved, so anyone who is
suspected of having an MI should call 911. An MI is diagnosed with an electrocardiogram (&-18k-tr5-KAR-d&-6-grim)
(ECG) and blood tests called cardiac enzymes Cardiac enzymes include creatine kinase and cardiac troponin, both of which
are released by damaged cardiac muscle cells.

Immediate treatment typically includes administration of oxygen, aspirin (to stop the plaque from growing), and a
medication called nitroglycerin (to help dilate the blood vessels to get more oxygenated blood to the cardiac muscle). Based
on the results of the ECG and cardiac enzyme tests, the individual may undergo thrembelysis (throm-BOL-i-sis), a
procedure that involves administering a clot-dissolving medication to restore blood flow in a coronary artery. An alternative
to thrombolysis is angioplasty (AN-jee-0-plas-t€) or coronary artery bypass graft surgery (KOR-6-na-ré AR-tér-€ bi-pas
graft Stir-jér-e) (CABG). Read more about these procedures in the “Medical Specialists, Diagnostic Testing, and Procedures
Related to Cardiovascular System” section of this chapter.m

Valvular Heart Disease

The heart has four valves that open and close at spec1f1c times during the cardiac cycle to control or regulate the blood
flowing into and out of the heart. See Figure 9. 19" for an illustration of the heart valves including the tricuspid, pulmonary,
mitral, and aortic. Three of the heart valves (tricuspid, pulmonary, and aortic valves) are composed of three leaflets or flaps
that work together to open and close to allow blood to flow forward and not backwards through the opening. The mitral
valve (also known as the bicuspid valve) only has two flaps that open and close.
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Figure 9.19 Heart Valves

Healthy heart valves fully open and close during the heartbeat, but patients with valvular heart disease (val'-vyu-lar hart di-
z8z") have diseased valves that do not fully open and close. Diseased valves that become “leaky” and don’t completely close
cause a condition called regurgitation (ré-glr'-ji-ta’-shiin). When regurgitation occurs, blood flows backwards and not
enough blood is pushed forward through the heart. Aortic insufficiency (a-OR-tik in-si-FISH-én-s&) (Al) is a valvular heart
disease that occurs when the aortic valve does not close properly and allows regurgitation of blood back into the left
ventricle.

Another type of valve disorder occurs when the opening of the valve is narrowed and stiff, causing it to not open fully when
blood is trying to pass through. This disorder is called stenosis (sté—NO—sIs).HJ

There are several causes of valvular heart disease, including congenital heart conditions, infections, degenerative conditions
(i.e., they wear out with age), and conditions linked to other types of heart disease. A murmur (MUR-miir), an abnormal
heart sound heard on auscultation by a stethoscope, is a classic 51gn of a valvular heart disorder. Other symptoms include

(2]
shortness of breath, chest pain, fatigue, dizziness, and palpitations.

Valvular heart disease is diagnosed by echocardiography. Treatment may include medications to treat the symptoms or

. [26] . . . 1s . . .
surgery to repair or replace the valves. " Read more about these procedures in the “Medical Specialists, Diagnostic Testing,
and Procedures Related to the Cardiovascular System.”

Varicose Veins

Varicose veins (VAR-i-kos VANZ) are a common condition caused by weak or damaged vein walls and valves. Veins have
one-way valves that open and close to keep blood ﬂowmg toward the heart. Weak or damaged valves or walls in the veins
can cause blood to pool and even flow backward.  See Figure 9. 20" for an image of varicose veins.

Symptoms include bulging, bluish veins, and a feeling of heaviness or discomfort in the legs and feet. Without treatment,
they tend to grow worse over time. The use of compression stockings (commonly known as TED hose), as well as elevating
the feet and legs whenever possible, may be helpful in alleviating the symptoms of varicose veins. However, severe cases
may require resolution through medical procedures.

[29]
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Procedures used to treat varicose veins include the following :
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Figure 9.20 Varicose Veins

]

Endovenous laser ablation (én'-dd-vé'-niis 1a'-zor ab-1a'-shiin) to close off a varicose vein. A health care provider uses
laser or radiofrequency energy to heat the inside of the vein and close it off.

Sclerotherapy (sklér-6-THER-a-pé) to seal off a varicose vein. The health care provider injects liquid or foam chemicals
into the vein to create a plug that seals it shut.

Phlebectomy (flé-BEK-t6-mé) to remove small varicose veins. The health care provider makes small cuts to remove
smaller veins near the skin.

Surgery to tie off and remove large varicose veins in a procedure called vein ligation or stripping.
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9.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Cardiovascular System

Medical Specialists

Cardiology (kdr-de-61'0-j€) is the study of the heart. Specialty roles related to cardiology include cardiologists, cardiovascular
surgeons, electrophysiologists, cardiovascular technologists and technicians, cardiovascular perfusionists, cardiac care nurses,
cardiology nurse practitioners, and cardiology physician assistants.

Cardiologists

A cardiologist (kar-dé-OL-6-jist) is a physician who specializes in the diagnosis and treatment of heart disease. Cardiovascular
surgeons surgically treat heart disorders. An electrophysiologist is a physician who specializes in the diagnosis and treatment of
issues related to the heart’s electrical conduction system.

Read more information about cardiologists on the American Medical Association’s Cardiovascular Disease Specialty web page.

Vascular Surgeon

Vascular surgery includes repair and replacement of diseased or damaged blood vessels, removal of plaque from vessels, and
insertion of venous catheters, and traditional surgery.‘ :

Vascular Sonographer

Vascular sonographers use ultrasound machines to produce images of patients’ veins and arteries using high-frequency sound
. . . . L. 2]
waves. Physicians use these images that show the movement of blood through vessels to diagnose and treat various conditions.

Cardiovascular Technologists and Technicians

Cardiovascular technologists and technicians perform cardiovascular diagnostic tests and procedures such as electrocardiography,
stress testing, Holter monitor testing, ambulatory blood pressure (BP) testing, and pacemaker monitoring.

Read more about cardiovascular technologist and technician positions on the U.S. Bureau of Labor Statistics 29-2031
Cardiovascular Technologists and Technicians page.

Cardiovascular Perfusionist

Cardiovascular perfusionists operate circulation equipment that artificially support or temporarily replace a patient’s circulatory or
respiratory function. An example of such equipment is a heart-lung machine used during some types of coronary artery bypass
surgery.

Visit the Mayo Clinic: Cardiovascular Perfusionist web page for more information.

Cardiac Care Nurses

Cardiac care nurses provide care for patients with a variety of heart diseases or conditions in a cardiac care unit (CCU) in hospitals.
They administer heart medications, help patients recover from heart surgery, or perform emergency care like assisting in
defibrillation.

Cardiology Nurse Practitioners

Cardiology nurse practitioners (NPs) are registered nurses with advanced education and clinical experience to provide care for
patients with chronic and acute cardiac diseases. Many cardiology NPs work in private practices, in-patient hospitals, outpatient
clinic settings, or multiple practice settings where they assess the health status of patients, prescribe pharmacological and
nonpharmacological treatments, and collaborate with an interdisciplinary team.

Read more information on “A Day in the Life of a Cardiology Nurse Practitioner (NP)” web page by the American Association of
Nurse Practitioners.
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Cardiology Physician Assistants

Cardiology physician assistants (PAs) work in collaboration with cardiologists and cardiovascular surgeons. They provide a broad
range of medical care to patients with varied clinical duties depending on the subspecialty and setting. PAs take medical histories,
perform physical examinations, order and interpret laboratory and diagnostic tests, diagnose illness, develop and manage treatment
plans for their patients, prescribe medications, perform procedures, and assist in surgery.

Read more information about cardiology PAs on the “PAs in Cardiology” PDF from the American Academy of Physician
Assistants website.

Radiology Technologist

A radiology technologist (rd-d&-OL-6-jé t&k-nOL-6-jist), commonly called an X-ray tech, is a health care professional who is
specially trained to perform medical imaging like X-rays, CT scans, MRIs, and PET scans. To become a radiology technologist or
MRI technologist, a person completes an associate degree and passes a certification exam.

Read more information about the occupational outlook for radiology technologists on the U.S. Bureau of Labor Statistics webpage.

Diagnostic Testing

Cardiac Catheterization and Angiogram

Cardiac catheterization (kir'de-ak kith-8-tér-i-ZA-shon) is a valuable diagnostic procedure in the evaluation and management of
cardiovascular disorders. Cardiac catheterization, performed in association with a coronary angiogram, is a diagnostic procedure
used to visualize the coronary arteries, heart chambers, and great vessels. It involves the insertion of a thin, flexible tube (catheter)
into the blood vessels, usually through the femoral or radial artery, to access the inside of the heart and its surrounding structures.

During a coronary angiogram (KOR-6-na-ré AN-jee-0-gram), dye is injected into the blood vessels of the heart, and then a series
of X-ray images (angiograms) are taken to view the coronary arteries. If a blockage is discovered, an angioplasty can be performed.
Read more about angioplasty under the “Procedures” subsection later in this section.

See Figure 9.21" for an image of a cardiac catheterization procedure showing the image of the patient’s coronary arteries and heart
chambers displayed on the monitor during the angiogram.

5:

Figure 9.21 Angiogram and Cardiac Catheterization

Cardiac Stress Test

A cardiac stress test (kir'-de-ak strés tést), also known as an exercise stress test or treadmill test, is a diagnostic procedure used to
evaluate the performance and function of the heart during physical activity. It helps identify potential heart problems, such as
coronary artery disease (CAD), arrhythmias, and heart valve issues. During a cardiac stress test procedure, a patient is asked to
walk on a treadmill or pedal a stationary bicycle to evaluate the heart’s function during strenuous activity. In patient circumstances
where walking on a treadmill is not appropriate, medication is administered intravenously to mimic the stress on the heart induced
by exercise, referred to as a chemical stress test. See Figure 9.22 "' for an image of a cardiac stress test.
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Figure 9.22 Cardiac Stress Testing

Electrocardiogram

An electrocardiogram (¢-18k-tro-KAR-de-6-grim) (EKG or ECG) is a diagnostic test that records the electrlcal activity of the
heart. It is performed to diagnose a myocardial infarction (MI) or cardiac rhythm abnormalities. See Figure 9. 23" for an image of a
patient undergoing an ECG.

Figure 9.23 ECG Test

During an ECG, surface electrodes are placed on specific anatomical sites on the body to record electrical activity. An example of a
6
12-lead ECG is presented in Figure 9.24."
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Echocardiogram

An echocardiogram (ek-6-KAR-dé-0-gram) (ECHO) is a noninvasive diagnostic test that uses sound waves (ultrasound) to create
real-time images of the heart’s structure and function. A trained sonographer or cardiologist applies a gel and a transducer to the
patient’s chest. The transducer is moved to different areas of the chest to obtain various views of the heart, including the heart
chambers, valves, walls, and blood flow patterns. Doppler ultrasound is also used during echocardiography to determine the speed
and direction of blood flow through the valves and chambers of the heart. An echocardiogram is often used to diagnose heart
failure and valve disorders impacting the flow of blood through and out of the heart.

A transesophageal echocardiogram (trin-sé-sof-a-JE-dl ek-6-KAR-dé-6-gram) (TEE) uses an ultrasound probe placed in the
patient’s esophagus to provide a more direct view of heart structures.

Holter Monitor

A Holter monitor (HOL-tér MON-i-t0r) is a portable device that continuously records a patient’s heart rhythm and electrical
activity over an extended period, typically 24 to 48 hours. See Figure 9.25" for an illustration of a Holter monitor. Its primary
purpose is to detect and document irregularities in the heart’s electrical patterns, such as arrhythmias, which may not be captured
during brief in-office ECGs. Additionally, patients may activate a trigger on a Holter device to denote the occurrence of cardiac
symptoms, such as increased shortness of breath, fatigue, or dizziness. A cardiologist reviews ECG tracings to identify arrhythmias.

Electrdes

Iér Monitor

Holter Monitor
Figure 9.25 Holter Monitor

SPECT Scan

A single-photon emission computerized tomography scan (sing’-giil fo'-ton é-mish’-tin kom-pyi'-to-rizd t6-mog'-ro-fé skan)
(SPECT) analyzes the function of the body’s organs, tissues, and bones. For example, a SPECT scan can show how well blood is
flowing in the coronary arteries or arteries in the brain. It can also show how completely the heart chambers empty during
contractions. A SPECT scan is a type of nuclear imaging test, which means it uses a radioactive substance and a special camera to
create 3D pictures. A radioactive substance is administered via intravenous (in-trd-VE-nlis) (IV) infusion (i.e., into a vein). The
SPECT machine is a large circular device containing a camera that detects the radioactive tracer the body absorbs. During the scan,
the patient lies on a table while the SPECT machine rotates around them and takes images of their internal organs and other
structures. The pictures are sent to a computer that uses the information to create 3D images of the body.M

Procedures

Cardiac Ablation

Cardiac ablation (kir'de-ik 3-BLA-shon) uses heat or cold energy to create tiny scars in the heart to block irregular electrical
signals and restore a typical heartbeat. This procedure is used to correct various types of arrhythmias. Cardiac ablation is most often

done using thin, flexible tubes called catheters inserted through veins or arteries but can also be performed during cardiac surgery.
[10]
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Angioplasty

During a cardiac catheterization, if a blockage is found, an angioplasty (AN-jee-0-plas-t€) may be performed, also referred to as a
percutaneous transluminal coronary angioplasty (pér-kyG-TA-né-lis trans-LOO-mi-nil KOR-6-na-ré AN-jee-0-plas-té)
(PTCA). During an angioplasty, a catheter with a balloon at the tip is inserted into the narrowed coronary artery. The balloon is
inflated to widen the artery and improve blood flow. A small mesh device, known as a stent, is often inserted to help keep the
coronary artery open after the procedure is completed. See Figure 9.26 "' for an illustration of an angioplasty with stent placement.

Figure 9.26 Angioplasty with Stent Placement

Coronary Artery Bypass Surgery

Coronary artery bypass (KOR-6-na-ré AR-tér-é bi-pas) surgery, also called coronary artery bypass graft (KOR-6-na-ré AR-tér-
& bi-pas graft) (CABG), creates a new path for blood to flow around a blocked or partially blocked coronary artery. The surgery
involves taking a healthy blood vessel, often from the chest or leg area, and connecting it underneath the blocked artery to improve
blood flow to heart muscle. During surgery, a heart-lung machine may be used to artificially keep oxygenated blood flowing
through the patient’s body. CABG doesn’t cure the heart disease, but it can reduce symptoms and may reduce the risk of heart
disease-related death. ' See Figure 9.27"" for an illustration of a CABG.

Aorta

Leftinternal
mammary artery

COROMARY ARTERY BYPASS SURGERY

Figure 9.27 Coronary Artery Bypass Surgery

Heart Transplant

A heart transplant (hért trans’-plant) replaces a patient’s failing heart with a donor heart. The failing heart may be a result of end-
stage heart failure, arrhythmias, a congenital heart condition, or other severe heart condition. A healthy heart is donated via organ
donation from someone who died. During the transplant procedure, the surgeon removes the patient’s failing heart and then
connects the donor heart by sewing together the recipient’s and donor vena cavae, aorta, pulmonary artery, and left atrium. In
patients with congenital heart disease, the surgeon might also transplant the lungs with the heart. For the rest of the patient’s life,
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they are prescribed immunosuppressive and other medications to prevent their body from rejecting the donated heart.”' See Figure
9.28 " for an illustration of a heart transplant.

Pulmanary

Vena cava Aorta artery

Left
atrium

Donor heart

Figure 9.28 Heart Transplant

Pericardiocentesis

Pericardiocentesis (per-i-kar-dé-6-sen-TE-sis) is a procedure that involves draining fluid from the pericardial sac around the heart.
It involves the cardiologist inserting a needle into the patient’s chest until the tip of the needle is inside the pericardium and then
draining fluid or placing a drain that can remove fluid slowly over time. Before inserting the needle, the physician and the imaging
technician use ultrasound guidance via an echocardiogram to help insert the needle at the specific point needed and prevent injury
to the heart. "' See Figure 9.29 " for an illustration of pericardiocentesis.

Figure 9.29 Pericardiocentesis

Valvuloplasty

A valvuloplasty (val-VU-16-plas-t€) is a procedure performed by a cardiovascular surgeon to repair a heart valve that has a
narrowed opening, referred to as stenosis. Valvuloplasty is performed during a cardiac catheterization. Similar to an angioplasty, a
soft, thin tube with a balloon at the tip is inserted into a blood vessel, usually in the groin. The catheter is carefully guided to the
narrowed valve in the heart. Once in position, the balloon is inflated to widen the valve, improving blood flow. The balloon is then
deflated, and the catheter with balloon is removed.  See Figure 930" for an illustration of a valvuloplasty on the aortic valve.
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Figure 9.30 Valvuloplasty

Valve Replacement

If a malfunctioning heart valve can’t be repaired, the valve may be surgically replaced, referred to as a valve replacement (valv ré-
plas’-mént). The cardiovascular surgeon removes the heart valve and replaces it with a mechanical valve, or a valve made from
cow, pig, or human heart tissue (called a biological valve). Biological valves often need to be replaced because they break down
over time. Mechanical valves are more durable but require the patient to take blood-thinning medications for the rest of their life to
prevent blood clots.”” See Figure 9.31"" for an illustration of valve replacement with a mechanical valve.

Figure 9.31 Valve Replacement With a Mechanical Valve
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9.8: Cardiovascular Learning Activities

Interactive Learning Activity: Label the parts of the heart using this drag and drop activity.

Interactive Learning Activity: Study cardiovascular system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge of the cardiovascular system by completing this activity.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 9 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 9.8: Cardiovascular Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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9.9: Glossary

Acute coronary syndrome (3-KYUT KOR-6-na-ré SIN-drom) (ACS): A term used to describe a range of conditions associated
with sudden, reduced blood flow to the heart, including myocardial infarction. (Chapter 9.6)

Aneurysm (AN-yti-rizm): A dilation or bulging of a blood vessel caused by weakened vessel walls, potentially leading to rupture.
(Chapter 9.6)

Angina (an-JI-na): Chest pain caused by reduced blood flow to the heart muscle, often associated with coronary artery disease.
(Chapter 9.6)

Angioplasty (AN-jee-o-plas-t€): A procedure to restore blood flow through the artery by inserting and inflating a tiny balloon; it
may also involve placing a stent to keep the artery open. (Chapter 9.6, Chapter 9.7)

Aortic insufficiency (a-OR-tik in-si-FISH-én-s€): A condition where the aortic valve does not close tightly, allowing blood to
flow backward into the heart. (Chapter 9.6)

Apex (A-peks): The inferior tip of the heart, located just to the left of the sternum between the junction of the fourth and fifth ribs.
(Chapter 9.4)

Arrhythmia (a-RITH-mé-a): An abnormal heart rhythm resulting from variations in the normal sequence of electrical impulses.
(Chapter 9.6)

Arterioles (ar-TER-&-6lz): Small branches of an artery leading into capillaries. (Chapter 9.4)

Artery (AR-tér-é): A blood vessel that carries blood away from the heart, branching into smaller vessels called arterioles. (Chapter
9.4)

Atherosclerosis (a-thér-6-sklé-RO-sis): Hardening and narrowing of arteries due to the buildup of cholesterol and other fats,
known as plaque, within the lining of the arteries. (Chapter 9.6)

Atrial fibrillation (A-tré-al fib-ri-LA-shon) (A Fib): A common type of arrhythmia characterized by rapid and irregular beating
of the atrial chambers of the heart. (Chapter 9.6)

Atrial septal defect (A-tre-al SEP-til di-FEKT): A congenital heart defect characterized by an opening in the septum between
the left and right atria. (Chapter 9.6)

Auscultation (os-kiil-TA-shon): The process of listening to the internal sounds of the body, typically with a stethoscope, used in
diagnosing conditions of the heart and lungs. (Chapter 9.4)

Automated external defibrillator (aw-t6-mat’-éd eks-tér'nal de-fib’-ri-la-tor) (AED): A portable device used in emergencies to
treat sudden cardiac arrest by administering an electric shock. (Chapter 9.6)

Blood pressure (BLUD PRESH-iir) (BP): The force of blood against the walls of arteries, typically measured in millimeters of
mercury (mm Hg). (Chapter 9.5)

Bradycardia (brad-e-KAR-dé-a): A heart rate that is slower than normal, less than 60 bpm in adults, which can be normal or
indicative of an underlying condition. (Chapter 9.5, Chapter 9.6)

Bruit (BRWE): An abnormal sound or murmur heard during auscultation of an artery, often due to atherosclerosis or narrowing.
(Chapter 9.6)

Capillary (KAP-i-lar-€): A microscopic channel that supplies blood to the tissue cells and connects arterioles with venules.
(Chapter 9.4)

Cardiac ablation (kir'dé-dk a-BLA-shon): A procedure used to destroy problematic heart tissue that causes irregular heartbeats.
(Chapter 9.7)

Cardiac arrest (KAR-dé-ak ar-REST): A sudden cessation of heart function, often due to arrhythmias. (Chapter 9.6)

Cardiac catheterization (kir’'dé-ak kath-é-tér-i-ZA-shon): A diagnostic procedure in which a catheter is inserted into a large
blood vessel that leads to the heart. (Chapter 9.7)

Cardiac output (KAR-dé-ak OUT-put): The amount of blood pumped by the heart per minute. (Chapter 9.5)
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Cardiac stress test (kdr'-dé-ak strés tést): A test that measures the heart’s ability to respond to external stress in a controlled
clinical environment. (Chapter 9.7)

Cardiologist (kar-dé-OL-0-jist): A physician who specializes in the diagnosis and treatment of heart diseases and conditions.
(Chapter 9.7)

Cardiology (kar-dé-ol'o-jé): The study of the heart and its functions in health and disease. (Chapter 9.7)

Cardiomyopathy (kar-dé-o-my-OP-a-thé): A group of diseases that affect the heart muscle, leading to impaired cardiac function.
(Chapter 9.6)

Cerebrovascular disease (sér’-brdo-VAS-kyii-lir di-ZEZ) (CVD): A group of conditions affecting the blood vessels and blood
supply to the brain, including stroke. (Chapter 9.6)

Coarctation (ko-ark-TA-shon): A congenital condition characterized by the narrowing of the aorta, leading to reduced blood
flow. (Chapter 9.6)

Congenital (kén-JEN-i-til): A conditions present at birth, which can include a variety of heart disorders. (Chapter 9.6)

Coronary angiogram (KOR-6-na-ré AN-jee-6-gram): A procedure that uses X-ray imaging to see the heart’s blood vessels.
(Chapter 9.7)

Coronary artery bypass (KOR-6-na-ré AR-tér-é bi-pas): A type of surgery that improves blood flow to the heart. (Chapter 9.7)

Coronary artery bypass graft surgery (KOR-6-na-ré AR-tér-é bi-pas graft Siir-jér-&) (CABG): A surgical procedure used in
coronary artery disease where blood flow is rerouted around a blocked artery. (Chapter 9.6)

Coronary artery disease (KOR-6-na-ré AR-tér-é di-ZEZ) (CAD): A condition where plaque buildup occurs in the coronary
arteries, leading to reduced blood flow to the heart muscle. (Chapter 9.6)

Deep vein thrombosis (dép van THROM-bo-sis) (DVT): A blood clot in a deep vein, usually in the legs, which can be life-
threatening if it dislodges and travels to the lungs. (Chapter 9.6)

Defibrillator (de-FIB-ri-la-tor): A device used to deliver an electric shock to the heart to restore a normal rhythm. (Chapter 9.6)

Diaphoresis (di-a-f6-RE-sis): Excessive sweating, commonly associated with some cardiovascular events like a myocardial
infarction. (Chapter 9.6)

Diastole (di-AS-to-l€): The phase of the cardiac cycle when the heart muscles relax and the chambers fill with blood. (Chapter 9.5)

Echocardiogram (ek-6-KAR-dé-6-gram): A sonographic imaging test that uses sound waves to produce images of the heart.
(Chapter 9.7)

Edema (e-DE-ma): Swelling caused by excess fluid trapped in the body’s tissues, often occurring in the legs and ankles. (Chapter
9.6)

Electrocardiogram (&-lék-tro-KAR-dé-o-gram) (EKG or ECG): A test that measures the electrical activity of the heartbeat to
show abnormalities in the heart rhythm and structure. (Chapter 9.6, Chapter 9.7)

Endovenous laser ablation (én’-do-vé'-niis 1a’-zor ab-la’-shiin): A minimally invasive procedure used to treat varicose veins
using laser energy. (Chapter 9.6)

Heart block (hart blok): A condition where the electrical signals in the heart are partially or completely blocked. (Chapter 9.6)

Heart failure (HART FAL-yiir) (HF): A condition where the heart can’t pump blood efficiently to meet the body’s needs, leading
to symptoms like shortness of breath and edema. (Chapter 9.6)

Heart rate (HART RAT) (HR): The number of heartbeats per minute, with normal resting HR for an adult being 60—100 bpm.
(Chapter 9.5)

Heart transplant (hdrt trans’-plant): A surgical procedure to replace a diseased and nonfunctioning heart with a healthy heart
from a donor. (Chapter 9.7)

Holter monitor (HOL-tér MON-i-tor): A portable device worn to continuously monitor the heart’s rhythms and electrical
activity. (Chapter 9.7)
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Hypertension (hi-pér-TEN-shon) (HTN): Elevated blood pressure, typically defined as greater than 120/80 mm Hg in adults.
(Chapter 9.5, Chapter 9.6)

Hypotension (hi-po-TEN-shon): Abnormally low blood pressure. (Chapter 9.5)

Implantable cardioverter defibrillator (im-plant’-a-biil kar’'dé-6-viir’'-tor de-fib'-ri-la-tor) (ICD): A device implanted in the
chest to monitor heart rhythms and provide appropriate electrical therapy to correct arrhythmias. (Chapter 9.6)

Inferior vena cava (VE-na KA-vi): A large vein that carries deoxygenated blood from the lower body to the heart. (Chapter 9.4)

Intravenous (in-trd-VE-niis) (IV): Pertaining to within a vein, often referring to the administration of medications or fluids.
(Chapter 9.4, Chapter 9.7)

Ischemia (is-KEE-mé-a): A condition where blood flow and oxygen are restricted or reduced in a part of the body, often due to
narrowed or blocked arteries. (Chapter 9.6)

Murmur (MUR-miir): A sound heard during heartbeat that may be a normal or an abnormal finding, often caused by turbulent
blood flow. (Chapter 9.6)

Myocardial infarction (mi-6-kar’dé-al in-FARK-shon) (MI): Commonly known as a heart attack, caused by blockage of blood
flow to the heart tissue resulting in death of cardiac muscle cells. (Chapter 9.4, Chapter 9.6)

Normal sinus rhythm (SI-nits RITH-iim) (NSR): The regular, natural rhythm of the heart, characterized by coordinated electrical
activity. (Chapter 9.6)

Occlude (0-KLOOD): To block or close a blood vessel or passage. (Chapter 9.5)

Palpitations (pal-pi-TA-shonz): A sensation where an individual feels that their heart is racing, pounding, fluttering, or skipping a
beat. (Chapter 9.6)

Patent ductus arteriosus (PA-tént DUK-tiis dr-tér'--d-siis): A congenital heart defect where the ductus arteriosus fails to close
after birth, allowing blood to flow between the aorta and pulmonary artery. (Chapter 9.6)

Patent foramen ovale (PA-tént f6-ra’-mén o6-va’-Ié): A congenital heart defect where a hole in the septum between the heart’s
atria does not close at birth. (Chapter 9.6)

Percutaneous transluminal coronary angioplasty (pér-kyii-TA-né-iis trins-LOO-mi-nil KOR-6-na-ré AN-jee-o-plas-t€)
(PTCA): A procedure to open up blocked coronary arteries, allowing blood to circulate unobstructed to the heart muscle. (Chapter
9.7)

Perfusion (pér-FU-zhon): The passage of blood through the blood vessels to supply organs and tissues. (Chapter 9.5)
Pericardiocentesis (per-i-kar-dé-o-sen-TE-sis): A procedure to remove fluid from the sac surrounding the heart. (Chapter 9.7)

Peripheral artery disease (pér-IF-ér-il AR-tér-é di-ZEZ) (PAD): A condition characterized by narrowed arteries in the
peripheral parts of the body, often leading to pain and muscle cramps. (Chapter 9.6)

Phlebectomy (flé-BEK-t6-mé): A surgical procedure to remove varicose veins. (Chapter 9.6)

Pulse (PULS): The rhythmic expansion and recoil of arteries resulting from heart contraction; can be felt over arteries close to the
body’s surface. (Chapter 9.5)

Regurgitation (ré-giir'-ji-ta’-shiin): The backward flow of blood through a heart valve, indicating that the valve isn’t closing
properly. (Chapter 9.6)

Sclerotherapy (sklér-o-THER-a-pé): A procedure used to treat varicose veins and spider veins by injecting a solution directly
into the vein. (Chapter 9.6)

Single-photon emission computerized tomography scan (sing’-giil fo'-ton é-mish’-tin kom-pyii'-t9-rizd t6-mog’'-ro-fé skan)
(SPECT): A type of nuclear medicine scan that provides detailed images of internal organs, including the heart. (Chapter 9.7)

Sphygmomanometer (sfig-mo-man-OM-ét-ér): An instrument used to measure blood pressure, commonly referred to as a blood
pressure cuff. (Chapter 9.5, Chapter 9.6)

Stenosis (sté-NO-sis): The abnormal narrowing of a passage in the body, such as a blood vessel or a heart valve. (Chapter 9.6)

Stethoscope (STETH-6-skop): An instrument used to listen to heart and lung sounds, referred to as auscultation. (Chapter 9.4)
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Superior vena cava (VE-na KA-va): A large vein that carries deoxygenated blood from the upper body to the heart. (Chapter 9.4)

Syncope (SING-ko-pé): A temporary loss of consciousness or fainting, often related to insufficient blood flow to the brain.
(Chapter 9.6)

Systole (SIS-to-1€): The phase of the cardiac cycle in which the ventricles contract and eject blood. (Chapter 9.5)

Tachycardia (tak-e-KAR-dé-a): A condition where the heart rate is faster than normal, over 100 bpm in adults. (Chapter 9.5,
Chapter 9.6)

Tetralogy of Fallot (tét'ra-lo-jé of fa-L.O): A serious congenital heart condition that includes four heart defects, leading to mixed
blood flow and reduced oxygenation. (Chapter 9.6)

Thrombolysis (throm-BOL-i-sis): A treatment to dissolve dangerous clots in blood vessels, improve blood flow, and prevent
damage to tissues and organs. (Chapter 9.6)

Transesophageal echocardiogram (tran-se-sof-a-JE-al ek-6-KAR-dé-6-gram): An imaging test that uses sound waves to create
detailed pictures of the heart via the esophagus. (Chapter 9.7)

Valve replacement (valv ré-plas’-mént): A surgical procedure to replace one or more of the heart’s valves with either an artificial
or a biological valve. (Chapter 9.7)

Valvular heart disease (val'-vyii-lar hart di-zéz'): A condition in which one or more of the heart’s valves do not function
properly, affecting blood flow within the heart. (Chapter 9.6)

Valvuloplasty (val-VU-lo-plas-t€): A procedure to repair a narrowed heart valve. (Chapter 9.7)

Varicose veins (VAR-i-kés VANZ): Enlarged, swollen, and twisting veins, often appearing blue or dark purple as a result of faulty
valves in the veins. (Chapter 9.6)

Veins (VANZ): Blood vessels that return blood to the heart, including the inferior vena cava and superior vena cava. (Chapter 9.4)

Ventricular fibrillation (ven-TRIK-yii-lar fib-ri-LA-shén) (V Fib): A life-threatening heart rhythm where the ventricles quiver,
instead of contracting, resulting in no cardiac output. (Chapter 9.6)

Ventricular septal defect (ven-TRIK-yii-lir SEP-til di-FEKT): A congenital heart defect where an opening exists in the septum
between the left and right ventricles. (Chapter 9.6)

Ventricular tachycardia (ven-TRIK-yii-lir tak-i-KAR-dé-d) (V Tach): A life-threatening rapid heart rhythm that originates
from the ventricles. (Chapter 9.6)

Venules (VEN-yoolz): Small veins that receive blood from capillaries and transport it to larger veins. (Chapter 9.4)

This page titled 9.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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10.1: Blood Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
blood

o Identify meanings of key word components of the blood

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the blood

o Use terms related to the blood

o Use terms related to the diseases and disorders of the blood

Introduction

Hematology (hém-3-TOL-6-j¢) is the study of blood, blood components, and blood-forming organs and their impact on an
individual’s health and well-being. The hematology system consists of the blood, the bone marrow, and accessory organs, including
the spleen and the liver. Blood components consist of erythrocytes (red blood cells), leukocytes (white blood cells), thrombocytes
(platelets), and clotting factors.

In the “Cardiovascular System Terminology” chapter, we learned how the heart serves as a pump to transport blood throughout the
body via a network of arteries and veins. This chapter will discuss how components in the blood carry oxygen. The chapter will
also discuss how the blood components participate in the immune response and how they help stop bleeding by forming a clot
when there is an injury. Immune system function will be further discussed in the “Lymphatic & Immune Systems Terminology”
chapter.

This chapter will review common word components related to the hematology system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the hematology system and common diseases and disorders. Medical specialists,
diagnostic tests, and procedures related to the hematology system will also be discussed.

View the following YouTube video ' overview about blood: Blood, Part 1 — True Blood: Crash Course Anatomy & Physiology #29

1. CrashCourse. (2015, August 3). Blood, Part 1 - True blood: Crash Course Anatomy & Physiology #29 [Video]. YouTube. All
rights reserved. https://youtu.be/HQWIcSp9Sls?si=bCZ1640INAy4ESqc «

This page titled 10.1: Blood Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for
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10.2: Word Components Related to Blood

This section will describe common word components related to the hematology system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in
Chapter 1.5.

Prefixes Related to the Hematology System
e a-: Absence of, without

o endo-: Within, in

e epi-: On, upon, over

¢ hyper-: Above, excessive

¢ hypo-: Below, deficient

o inter-: Between

o pan-: All, total

o peri-: Surrounding, around

¢ poly-: Many, much

Word Roots With a Combining Vowel Related to the Hematology System
e chrom/o: Color

o coagul/o: Clotting

e cyt/o: Cell

e eosin/o: Red, dawn, rosy

o erythr/o: Red

o fibrin/o: Fibrin

e hem/o: Blood

¢ hemat/o: Blood

¢ hepat/o: Liver

o is/o: Same, equal

o isch/o: Deficiency, blockage

o leuk/o: White

o lymph/o: Lymph, lymph tissue

e mon/o: One, single

« myel/o: Bone marrow, spinal cord
o neutr/o: Neutral; neither base nor acid
o phag/o: Eat, swallow

o phleb/o: Vein

o plasm/o: Plasma

o poikil/o: Varied, irregular

o therm/o: Heat

o thromb/o: Clot

¢ splen/o: Spleen

e ven/o: Vein

Suffixes Related to the Hematology System
e -ac: Pertaining to

o -apheresis: Removal, carrying away

e -ar: Pertaining to

o -blast: Immature cell, embryonic

o -centesis: Surgical puncture to aspirate fluid

o -cyte: Cell

e -cytosis: Abnormal condition of cells (increase in cells)

o -ectomy: Excision, surgical removal
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e -emia: In the blood

e -genic: Producing, originating, causing
o -globin: Protein

¢ -ia: Condition of, diseased state, abnormal state
e -ic: Pertaining to

o -ism: State of

o -itis: Inflammation

o -logist: Specialist who studies and treats
e -logy: Study of

o -lysis: Loosening, dissolution, separating
o -megaly: Enlarged, enlargement

o -oid: Resembling

e -oma: Tumor

o -osis: Abnormal condition

e -ous: Pertaining to

o -pathy: Disease

e -penia: Abnormal reduction in number
e -pexy: Surgical fixation, suspension

o -phage: Eat, swallow

o -plasty: Surgical repair

e -poiesis: Formation

o -rrhage or -rrhagia: Excessive flow

o -stasis: Stop, stopping, controlling

e -tomy: Cut into, incision

e -us: No meaning

This page titled 10.2: Word Components Related to Blood is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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10.3: Examples of Blood Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the hematology system that can be easily defined by breaking the terms
into their word components.

Hematologist

1. Break down the medical term into word components: Hemat/o/logist

2. Label the word components: Hemat = WR; o = CV; logist = S

3. Define the word components: Hemat = blood; logist = specialist who studies and treats

4. Create a final definition of the medical term: A specialist who studies and treats diseases of the blood

Hemostasis

1. Break down the medical term into word components: Hem/o/stasis

2. Label the word components: Hem = WR; o = CV; stasis = S

3. Define the word components: Hem = blood; stasis = stopping

4. Create a final definition of the medical term: Stopping blood (bleeding)

Leukocytopenia

1. Break down the medical term into word components: Leuk/o/cyt/o/penia

2. Label the word components: Leuk = WR; o0 = CV; cyt = WR; 0 = CV; penia = S

3. Define the word components: Leuk = white (blood cell); cyt = cell; penia = abnormal reduction in number
4. Create a final definition of the medical term: Abnormal reduction of white blood cells

Interactive Learning Activity: Practice defining and pronouncing terms related to blood by breaking them into
word parts.

You can also print these flashcard activities as a Chapter 10 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 10.3: Examples of Blood Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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10.4: Anatomy of the Hematology System

The hematology system consists of the blood and the bone marrow that create the cellular elements of the blood, as well as
accessory organs, including the spleen and the liver.

Blood

Blood is made of formed elements (cells) and plasma. The formed elements include erythrocytes (ér-I-thro-sitz), leukocytes
(LOO-ko-sitz), and thrombocytes (THROM-bo-sltz), all suspended in a liquid called plasma. In diagnostic reports, erythrocytes
are referred to as red blood cells (RBCs), leukocytes are referred to as white blood cells (WBCs), and thrombocytes are referred to
as platelets.

When a blood sample is taken from a patient and sent to the laboratory for analysis, the sample is centrifuged to separate the
components of blood from one another so they can be measured. As the heaviest elements in blood, red blood cells (RBCs) settle at
the very bottom of the tube. RBCs make up about 45% of the volume of the blood, measured in a blood test called hematocrit.
Hematocrit (he-MAT-0-krit) (HCT) is the ratio of the volume of red blood cells to the total volume of blood. The normal
hematocrit for men is 40 to 54%, and for women it is 36 to 48%.\ B

Above the RBC layer in a centrifuged sample is a layer of white blood cells (WBCs) and platelets, which together make up less
than 1% of the sample of whole blood. Above this buffy layer is plasma (PLAZ-ma), the liquid part of blood. Plasma is a pale,
straw-colored fluid that constitutes 55% of a blood sample. Plasma is mostly water with dissolved proteins, including albumin,
immunoglobulins, and clotting factors. It also contains nutrients, electrolytes, and cellular wastes. Plasma suspends RBCs WBGCs,
and platelets, enabling them to circulate throughout the body within the cardiovascular systern " See Figure 10. 1" for an
illustration of the composition of blood in a blood sample.

Albumin
Immunoglobuling
Clotting factors

Other

(55% of total bload) | Water 92% Wastes

Plasma proteins: 7% Electrolytes (e.g. Nat, K+)
Plasma Other solutes: 1% _ Mutrients
Other

Buffy Coat Leukocytes

leukocytes & Flalelet;{(white blood cells)

(=1% of tofal blood) platelets

Enythracytes Erythrocytes

(45% of total blead) | [red blood cells)
[if serum, includes
clotting factors)

Figure 10.1 Composition of a Blood Sample

Phlebotomy (flé-BOT-6-mé) refers to the opening or puncture of a vein in order to withdraw a blood sample for analysis.
Hemolysis (he-MOL-i-sis) refers to the breaking down of red blood cells due to the mishandling of blood samples during routine
blood collection and transport.

Bone Marrow

Formation of the formed elements of the blood takes place primarily in the red bone marrow. Bone marrow (bon MAR-0) is the

soft tissue inside bones that produces red blood cells (RBC), white blood cells (WBC), and platelets. Red bone marrow is primarily
1

located in flat bones such as the sternum, skull, and pelVis.l J

In the red bone marrow, stem cells are undifferentiated and have the remarkable capacity to become any type of cell. As these stem
cells differentiate, they require specific growth factors for specialization. For example, erythropoietin (&r-I-thro-poi-E-tin) (EPO)
is a hormone that stimulates the production of erythrocytes (red blood cells) that is produced by the kidneys.w During a stem cell
transplant, donated healthy stem cells are provided to a patient and, if successful, take over production of their blood cells in their
bone marrow. Read more about stem cell transplants in the “Medical Specialists, Diagnostic Testing, and Procedures Related to
Blood.”
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Red Blood Cells

Red blood cells (réd blid séls) (RBCs) transport oxygen and carbon dioxide between tissues and the lungs. RBCs are packed with
hemoglobin (HEM-6-glo-bin) (Hgb), a protein molecule that carries oxygen. For this reason, deficiency in RBCs results in
symptoms related to decreased oxygenation of the body’s tissues and organs.M See Figure 102" for an illustration of RBCs
containing hemoglobin that carries oxygen molecules.

{n) Pl biboo! cellss (b} Hemoglobin
Figure 10.2 Red Blood Cells
Production of RBCs in the red bone marrow occurs at the staggering rate of more than 2 million cells per second. For this
production to occur, raw materials, including iron, folic acid, and B12, must be present in adequate amounts. RBCs live only 120
. i8]
days on average and must be continually replaced.

Old RBCs and hemoglobin are broken down by white blood cells in a process called phagocytosis. When hemoglobin breaks down,
a yellow substance called bilirubin (bil-i-ROO-bin) is released. If the body cannot adequately metabolize bilirubin, a symptomatic

[9]
yellow discoloration called jaundice occurs in the skin, mucus membranes, and eyes.

White Blood Cells

White blood cells (wit bliid séls) (WBCs), also called leukocytes, provide immune functions and defenses against disease. WBCs
protect the body against invading microorganisms, as well as its own cells that have mutated DNA, and they also clean up cellular
debris. There are five main types of WBCs called neutrophils (NU-tr6-filz), lymphocytes (LIM-f5-sitz), monocytes (MON-6-
sitz), eosinophils (8-0-SIN-0-filz), and basophils (BAS—c')-filz).l " See Figure 103" for an illustration of these types of WBCs.

Eosinophil Basophil

\.,.,_—,a!‘ Lymphocytes Neutrophil
White Blood Cells

Figure 10.3 Types of White Blood Cells
Table 10.4 summarizes the main functions of the different types of WBCs.

)

Table 10.4. Types of WBCs and Functions

Type of WBC Percentages in Total WBC Count Function

Neutrophils 40 -70% Engulf and destroy bacteria during acute
P ° bacterial infections and inflammation.

Lvmphocvtes 20-45% Important role in adaptive immunity with
= 0
ymphocy the production of antibodies.
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Transformed into macrophages in acute

Monocytes 2-10% . . .
infections to clear debris and pathogens.
Defend against parasites and cause allergic

Eosinophils 1-6% reactions by releasing histamine and other
chemicals.

Basophils 0.5-1% Rele.ase histarlline and other infla1jnrnatory
mediators during an allergic reaction.

Platelets

Platelets (PLAT-litz), also called thrombocytes, help form a clot when there is bleeding. Platelets serve a critical function in
hemostasis (hé-m6-STA-sis), the process by which the body seals a broken blood Vessel and prevents further blood loss. During
hemostasis, platelets become activated and create a platelet plug 'See Figure 10. 4" for an illustration of platelets and activated
platelets. Hemostasis and blood clot formation are further discussed in the “Physiology of the Hematology System.”

Activated platelets

Platelets

Figure 10.4 Platelets and Activated Platelets

Accessory Organs

The spleen and liver are accessory organs for blood production and clotting regulation.

Spleen

The spleen (splén) produces and stores WBCs, filters and stores RBCs and platelets, and plays a role in the filtration and
destruction of old RBCs. There are two types of tissue in the spleen: white pulp and red pulp. White pulp, the lymphatic tissue of
the spleen, produces some WBCs, although most WBCs are produced in the red bone marrow. Red pulp serves as a storage site for
RBCs and platelets The spleen also filters antigens and plays a role in the destruction of old RBCs and the breakdown of
hemoglobin 'See Figure 10. 5" for an illustration of the location of the spleen.

Spleen

Blood
vessels

Stomach

Spleen

Blood
vessels

Stomach

Figure 10.5 Spleen
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Because the spleen serves as a reservoir for blood, injury to the spleen can result in excessive, life-threatening bleeding called
hemorrhage (HEM-6-r3j). For this reason, patients who have experienced blunt abdominal trauma undergo rapid diagnostic testing
to check for and rapidly treat splenic damage and prevent hemorrhage.

Enlargement of the spleen, called splenomegaly (sple-no-MEG-&-1€), can occur due to a variety of reasons, such as systemic
infection, sickle cell disease, or cancer. Patients who undergo splenectomy (splé-NEK-t6-mé), the removal of the spleen,

. . . . . . . 07
experience reduced immune function and have an increased risk of infection.

Liver

The liver (LIV-ér) serves as a storage site for blood and blood cells. It also produces prothrombin and other clotting factors. See
Figure 10.6 " for an illustration of the location of the liver.

spleen

stomach

colon

small intestine

appendix

bladder

Figure 10.6 Liver

The liver also plays a significant role in the breakdown of hemoglobin. The liver receives bilirubin from the breakdown of RBCs,
where it undergoes a chemical change called conjugation so it can be filtered and excreted by the kidneys. If the liver becomes
impaired and cannot adequately metabolize bilirubin, jaundice occurs. Jaundice (JAWN-dis) refers to yellowish discoloration of
the skin and eyes.

Enlargement of the liver is called hepatomegaly (hep-a-t6-MEG-3-18). Hepatomegaly can be caused by liver disease, cancer, and
excess alcohol intake.

Blood Types

There are four blood types called A, B, AB, and O. These blood types are genetically determined for
every individual. Each type is determined by the presence or absence of specific antigens called “A” or

“B” on the individual’s red blood cells.w

Based on the presence or lack of A or B antigens on an individual’s red blood cells, antibodies are
present in their blood that recognize these antigens as foreign and stimulate their immune response. For
example, an individual with Type A blood has an A antigen on their RBC but has antibodies to the B
antigen in their blood. For this reason, if an individual requires a blood transfusion, it is vital for the
donated blood to be compatible with their blood type or a life-threatening reaction will occur.” A blood
transfusion (bliid tran-SFU-zhon) is a procedure that enables the transfer of blood products from one person to another. Figure
10.7"" shows the different blood types and associated antigens and antibodies, as well as their
compatible blood types.
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Figure 10.7 Blood Types

Rh Blood Group

In addition to the A, B, AB, or O blood type, individuals may have another antigen on their red blood cells called Rh factor (Ar
ach FAK-t6r). Individuals who have the antigen on their RBCs are described as Rh positive (Ar-ach POZ-I-tiv) (Rh+), and those
who lack the antigen are described as Rh negative (Ar-ach NEG-a-tiv) (Rh—-). When identifying a patient’s blood type, the Rh
factor is designated by adding the word positive or negative to the ABO type. For example, A positive (A+) means A blood type
with the Rh antigen present, and AB negative (AB—) means AB blood type without the Rh antigen. Individuals receiving blood
transfusions must receive donated blood that matches their Rh type, or a serious, life-threatening reaction will occur.””

During pregnancy, the fetus can be significantly affected if the mother has a different Rh factor. If an Rh- mother conceives a Rh+
baby, her Rh antibodies can cross the placenta and destroy the fetal RBCs. This condition is known as hemolytic disease of the
newborn (hé-mo-LIT-ik di-zéz ov the NU-born) and can be so severe that without treatment the fetus may die in the womb or
shortly after birth. A medication known as RhoGAM (RO-gim) can temporarily prevent the development of Rh antibodies in an
Rh- mother, thereby averting this potentially serious disease for the fetus if it is Rh+. RhoGAM is administered to Rh- mothers
during weeks 26-28 of pregnancy and within 72 hours following birth.
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10.5: Physiology of the Hematology System

Functions of Blood

The primary functions of blood are the transportation of oxygen, carbon dioxide, nutrients, and hormones, as well as moving
cellular wastes so they can be eliminated from the body. Other functions of blood include thermoregulation, defense against
infection, and hemostasis.

Transportation

The blood transports oxygen, carbon dioxide, nutrients, electrolytes, and hormones. Oxygen from the air you breathe diffuses into
the blood in the lungs and then moves to the heart where it is pumped out to the tissues of the body. From the tissues, blood picks
up carbon dioxide and moves it to the lungs for removal by exhalation.

Nutrients from the foods you eat are absorbed in the digestive tract. Most of these travel in the bloodstream to the liver, where they
are metabolized and released back into the bloodstream for delivery to body cells. Various waste products are also picked up from
the cells in the blood and then transported to the kidneys and liver for excretion from the body in the form of urine or bile.

Finally, endocrine glands scattered throughout the body release hormones into the bloodstream, where they are transported to
distant target cells they affect.

Thermoregulation

Body temperature is regulated via a negative-feedback loop referred to as thermoregulation. For example, if you exercise on a hot
day, your rising core body temperature triggers several mechanisms, including the increased transportation of blood from your core
to the surface of your body, which is typically cooler. As blood passes through the vessels of the skin, heat is dissipated to the
environment, and the blood returning to your core is cooler. In contrast, on a cold day, blood is diverted away from the skin to
maintain a warm core. In extreme cold, if the extremities are not protected adequately, this process can result in frostbite.

Defense Against Infection

Many types of WBCs protect the body from infection by microorganisms that enter the body. Other WBCs seek out and destroy
internal threats, such as cells with mutated DNA that could multiply to become cancerous. Read more about the function of WBCs
in the “Lymphatic and Immune Systems Terminology” chapter.

Hemostasis

When damage occurs to blood vessels that results in bleeding, platelets and clotting factors form a clot to stop the bleeding,
referred to as hemostasis (hé-mo-STA-sis). There are three steps to the hemostasis process: vascular spasm called vasoconstriction,
the formation of a platelet plug, and blood clotting called coagulation (ko-ag-yi-L.A-shon). Failure of any of these steps will result
in hemorrhage. Figure 10.8" summarizes the steps of hemostasis.
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Figure 10.8 Hemostasis

During hemostasis, a protein called fibrin (FI-brin) is produced to form a blood clot.

Fibrinolysis (fi-bri-NOL-i-sis) is the process in which a clot is degraded in a healing vessel. An anticoagulant (an-t1-k6-AG-yi-
lant) is a substance or medication that prevents coagulation. Examples of commonly prescribed anticoagulant medications are

warfarin and heparin.

Three commonly performed blood tests related to blood clotting are prothrombin time (PRO-thrdm-bin tim) (PT), international
normalized ratio (in-tér-NASH-ii-nil NOR-ma-lizd RA-shio) (INR), and partial thromboplastin time (pér-shal thrém-bo-PLAS-
tin ttm) (PTT). PT measures the time it takes for plasma to clot. INR is a standardized measurement of PT, so a normal reference
range can be used for all individuals. PTT measures a specific group of clotting factors. These tests may be performed to diagnose
clotting disorders or monitor patients who are receiving anticoagulants.”J

1. This work is a derivative of Anatomy & Physiology by OpenStax and is licensed under CC BY 4.0. Access for free at

https://openstax.org/details/books/anatomy-and-physiology-2e «

2. “1909_Blood_Clotting.jpg” by OpenStax College is licensed under CC BY 3.0 <
3. MedlinePlus [Internet]. Bethesda (MD): National Library of Medicine (US); [updated 2022, Sep. 21]. Prothrombin time test and
INR (PT/INR); [cited 2023, Nov. 5]. https://medlineplus.gov/lab-tests/prothrombin-time-test-and-inr-ptinr/ ¢

This page titled 10.5:

Physiology of the Hematology System is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .

https://med.libretexts.org/@go/page/93933



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93933?pdf
https://openstax.org/
https://openstax.org/details/books/anatomy-and-physiology-2e
https://commons.wikimedia.org/wiki/File:1909_Blood_Clotting.jpg
https://medlineplus.gov/lab-tests/prothrombin-time-test-and-inr-ptinr
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/10%3A_Blood_Terminology/10.05%3A_Physiology_of_the_Hematology_System
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/10%3A_Blood_Terminology/10.05%3A_Physiology_of_the_Hematology_System?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts"

10.6: Diseases and Disorders of the Blood

Anemia (3-NE-mé-i) is a blood disorder in which there is a deficiency of red cells and/or hemoglobin. Anemia is diagnosed when
a blood test shows a hemoglobin value of less than 13.5 gm/dL in a man or less than 12.0 gm/dL in a woman. The lack of RBCs
and hemoglobin causes a decreased amount of oxygen to be delivered to body tissues, resulting in commonly occurring symptoms
of fatigue, weakness, shortness of breath, palpitations, and pale skin. See Figure 10.9 "' for an illustration of common symptoms of

anemia.
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Figure 10.9 Anemia Symptoms
There are three basic causes of anemia: blood loss, decreased RBC production, and excessive destruction of RBCs. In addition to

. . . (2]
these causes, various diseases and cancers can also cause anemia.

Anemia from Blood Loss

Anemia from blood loss can result from excessive bleeding from wounds or other lesions, such as ulcers and gastrointestinal
cancer. Excessive menstruation and blood loss during childbirth can also cause this type of anemia.

Faulty or Decreased RBC Production

Iron deficiency anemia (irdn dé-FI-shén-sé a-NE-mé-i) is the most common type of anemia. It is caused by a lack of dietary iron
needed for the sufficient production of hemoglobin.

Sickle cell anemia (SIK-1 s&l a-NE-me-#) is genetic disorder that causes red blood cells to assume a sickle (i.e., crescent) shape
3

that can block blood flow and cause serious problems in organs throughout the body. See Figure 10.10 ' for an image of a sickled

red blood cell.

Figure 10.10 Sickled Red Blood Cell in Sickle Cell Anemia

Aplastic anemia (3-PLAS-tik a-NE-meé-3) is a bone marrow condition causing an insufficient production of RBCs. This condition
can be inherited, or it can be caused by radiation, medication, chemotherapy, or infection.

Other Types of Anemia
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Megaloblastic anemia (mé-giih-16-pli-stik a-NE-meé-3) involves a deficiency of vitamin B12 and/or folate, often due to inadequate
dietary intake. Pernicious anemia (pér-nish-é-lis a-NE-mé-a) is caused by poor absorption of vitamin B12 in the gastrointestinal
tract. Thalassemia (thal-i-SEM-g-4) is an inherited condition typically occurring in individuals from the Middle East, the
Mediterranean, Africa, and Southeast Asia in which maturation of the RBCs does not proceed normally. Pancytopenia (pan-si-to-
PEN-€-3) is reduction of all types of blood components, including red and white blood cells and platelets.l !

Hematoma

A hematoma (hém-3-TO-m4d) is a collection (or pooling) of blood outside the blood vessel caused by an injury. Trauma is the
primary cause of a hematoma. Trauma can be the result of a car accident, fall, broken bones, gunshot wound, or head injury. People
with bleeding disorders or those taking anticoagulant medication are at higher risk for developing hematomas from injuries.
Symptoms of a hematoma include redness, warmth, swelling, inflammation, and pain and require medical treatment. )

Hematomas differ from bruises. A bruise, also known as a contusion (kon-TU-zhun), occurs when the small veins and capillaries

under the skin break, releasing blood into the surrounding tissue. Bruises are dark blue or purple tender patches that appear on the
. . 1e .. 5]

skin within a few hours after injury. ‘

Hemophilia
Hemophilia (hé-mo-FEL-8-3) is a genetic disorder in which blood doesn’t clot normally due to deficient or abnormal clotting
factors. Patients with hemophilia can bleed excessively and hemorrhage from even minor internal and external injuries. .

Hemorrhage

Hemorrhage (HEM-06-13j) is excessive bleeding that cannot be controlled by hemostasis. A hemorrhage is a medical emergency.

Leukemia

Leukemia (lG-KEM-é-3) is cancer of the bone marrow, the body’s blood-forming tissues. It includes an abundance of
nonfunctional leukocytes (i.e., white blood cells), reducing the individual’s ability to fight off infection.  Leukemia is diagnosed
with a bone marrow biopsy. Treatment may include chemotherapy and a bone marrow/stem cell transplant.

Leukocytosis

Leukocytosis (10-ko-s1-TO-sis) is excessive leukocyte (white blood cell) production. Although leukocyte counts are high, the cells
themselves are often nonfunctional, leaving the individual at increased risk for infection.

Leukopenia

Leukopenia (1G-ko-PEN-€-3) is a condition in which too few leukocytes (white blood cells) are produced, which impact the
individual’s ability to fight off disease.

Lymphoma

Lymphoma (lim-FO-mad) is a type of cancer in which masses of malignant lymphocytes (white blood cells) collect in lymph nodes,
the spleen, the liver, and other tissues. As in leukemia, the malignant leukocytes do not function properly, and the patient is
vulnerable to infection. Two main types of lymphoma are Hodgkin lymphoma and non-Hodgkin lymphoma. Hodgkin lymphoma
progresses slowly and responds well to treatment if found early. Non-Hodgkin lymphoma can progress quickly and may require
aggressive treatment. Symptoms of lymphoma include swollen lymph nodes, fever, drenching night sweats, weight loss, and

[1 l
fatigue. Treatment may include chemotherapy, radiation therapy, and immunotherapy.

Polycythemia

Polycythemia (pol-&-si-THEM-é-d) refers to an elevated RBC count. A mild form of polycythemia is normal for people living at
high altitudes because their bodies create a greater number of red blood cells to carry oxygen due to decreased pressure of oxygen
at high altitudes. Some elite athletes even train at high elevations specifically to induce this phenomenon. However, a bone marrow
disease called polycythemia vera (pol-&-si-THEM-&-3 vee-ruh) causes an excessive production of immature RBCs and other blood
components _increasing the viscosity of blood. Viscosity (vis-KOS-i-t€) refers to the state of being thick, sticky, and easily
Coagulable )

https://med.libretexts.org/@go/page/93934



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93934?pdf

LibreTexts*

Thrombosis, Thrombus, and Embolus

Thrombosis (throm-BO-sis) is the formation of a thrombus. A thrombus (THROM-biis) is a collection of platelets, red blood
cells, and white blood cells trapped within a mass of fibrin strands, commonly referred to as a “blood clot.” While the formation of
a clot is a normal step in hemostasis, the development of a thrombus can cause decreased blood flow in a blood vessel or a life-
threatening obstruction of a blood vessel in the heart or brain.

When a portion of a thrombus breaks free from the vessel wall and travels through the bloodstream, it is referred to as an embolus
(EM-bo-liis). An embolus that is carried through the bloodstream can be large enough to block a vessel critical to a major organ.
When it becomes trapped, an embolus is called an embolism (EM-bo-lizm). In the heart, brain, or lungs, an embolism can cause a

. . . [14]
life-threatening heart attack, stroke, or pulmonary embolism.

Thrombolysis (thrdm-BOL-i-sis) refers to the dissolution of a clot. Medications like tissue plasminogen activator (tPA), commonly
referred to as “clot busters,” are used to dissolve severe clots causing heart attacks, strokes, or pulmonary embolism.

Thrombocytosis

Thrombocytosis (throm-bo-si-TO-sis) refers to an abnormally high number of platelets (thrombocytes) in the blood, which can
cause thrombosis.

Thrombocytopenia

Thrombocytopenia (throm-bo-si- to PEN-e -a) refers to an insufficient number of platelets, causing ineffective blood clotting and
the potential for excessive bleedmg ! Common symptoms of thrombocytopenia include bleeding gums, blood in the urine or stool,
or petechiae and purpura. Petechiae and purpura are red or purple spots on the skin caused by microscope hemorrhages that do not
turn lighter in color when pressure is applied. See Figure 10.11 " for an image of petechiae and purpura.

Figure 10.11 Petechiae and Purpura
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10.7: Medical Specialists, Diagnostic Testing, and Procedures Related to Blood

Medical Specialists

Hematologist
A hematologist (hé-ma-TOL-0-jist) is a physician who specializes in diagnosing and treating blood disorders.

To learn more about a career as a hematologist, visit the American Medical Association’s specialty profile on hematology.

Phlebotomist

A phlebotomist (flé-BOT-6-mist) is medical professional trained to withdraw blood or perform blood transfusions. After the blood
is collected, it is analyzed by a medical laboratory technician.

Read more about a career as a phlebotomist at Cleveland Clinic’s web page titled Phlebotomist.

Medical Laboratory Technologist/Scientist/Assistant
Medical laboratories employ a variety of individuals in technical positions. Specialized positions are as follows:

o Medical technologist (Méd-i-cal Ték-nol-6-jist) (MT): A medical professional who tests and analyzes blood, other body fluids,
and tissue samples.

o Medical laboratory scientists (Méd-i-cil LAB-6r-a-tdr-& Si-EN-tists) (MLS): A medical professional who performs complex
analyses of tissue, blood, and other body fluids.

o Medical laboratory assistants (Méd-i-cil L AB-or-a-tor-é &-Sis-tants) (MLA): A medical professional who assists in
receiving, preparing, testing, and processing specimen samples.

Read more information about these careers at the American Society for Medical Laboratory Science’s web page called What is a
Medical Laboratory Professional?

Diagnostic Testing and Procedures

Apheresis

In traditional blood donation, a unit of whole blood is taken from a donor and sent to a laboratory, where it is separated into its four
components: red blood cells, white blood cells, platelets, and plasma. The components are stored and administered to patients who
need blood products transfused after surgery, after a severe injury/trauma, or to treat a severe disease or hematological condition. In
contrast, during apheresis (af-8-RE-sis), a specific component is removed from a donor’s blood, and the remaining components are
returned to the donor while they are still connected to the machine.

Donor apheresis takes longer than a whole blood donation but is easy and painless and has many benefits. For example, an
apheresis double red-cell donation (called erythropheresis) separates red blood cells and returns the remaining “non-targeted”
plasma and platelets to the volunteer donor. This allows for the collection of twice as many red blood cells from one donation as
they would in a whole-blood donation. As another example, a platelet apheresis donation can provide as many platelets as those
obtained in four to six whole-blood donations.” See Figure 10.12" for an image of an erythropheresis machine.
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Blood Product Transfusion

A blood product (blid prah-DUHKT) is any therapeutic substance derived from human blood. Types of blood products include
whole blood, packed red blood cells (PRBCs), individual factor concentrates, fresh frozen plasma (FFP), platelet concentrates, and
cryoprecipitate (i.e., plasma rich in proteins). Transfusion of blood products is a common procedure with nearly 16 million blood
components transfused each year in the United States.  Nurses typically provide blood transfusions after they are prescribed by a
health care provider.

In severe cases of symptomatic, severe anemia (i.e., dyspnea or chest pain) or hemoglobin levels less than 7 g/dL, transfusions of
red blood cells are prescribed to rapidly increase hemoglobin levels. See Figure 10.13" for an illustration of a bag of red blood
cells. Note the blood type (i.e., A, B, AB, or O) and the Rh factor positive or negative) are indicated on the label to compare with
the patient’s lab results. Health care agencies have strict safety procedures that nurses and other health care personnel follow when
providing a blood transfusion to prevent the administration of incompatible blood to a patient.

TT-Blood type

Labeled Blood Bag
Figure 10.13 Labeled Bag of Red Blood Cells

Bone Marrow Aspiration and Biopsy

Bone marrow aspiration (BOn MAR-16w &-spi-RA-shon) involves the extraction of a small sample of liquid bone marrow from
the center of a patient’s bone. Common sites for bone marrow aspiration include the pelvic bone and sternum. The procedure is
typically performed after local anesthesia is administered, and then the provider inserts a needle into the bone marrow space and
draws out a liquid sample. The aspiration allows for laboratory analysis of the cellular components of the bone marrow (i.e., red
blood cells, white blood cells, and platelets). Bone marrow aspiration is helpful for determining the presence of severe blood
disorders, such as leukemia, and is also used to monitor disease progression or treatment effectiveness.

Bone marrow biopsy (BOn MAR-row BI-8p-sé) involves obtaining a small core of bone and marrow tissue from the bone marrow
space. The procedure is often performed in conjunction with bone marrow aspiration.

See Figure 10.14 ' for an illustration of a bone marrow biopsy.

@ 0 10.7.2 https://med.libretexts.org/@go/page/93935



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93935?pdf

LibreTexts*

Bone Marrow Biopsy

Figure 10.14 Bone Marrow Biopsy

In contrast to the bone marrow aspiration procedure, the provider uses a larger needle during bone marrow biopsy to remove a
cylindrical section of both the bone and marrow. See Figure 10.15" for an image of a bone marrow biopsy needle. Bone marrow
biopsy provides a comprehensive evaluation of the bone marrow, allowing for a closer assessment of the bone marrow’s cellular
density, structure, and the presence of any abnormal or diseased cells. It helps diagnose a wider range of conditions, including non-
hematological disorders like metastatic cancers and immune diseases that may infiltrate the bone marrow.

Figure 10.15 Bone Marrow Biopsy Needle

Bone Marrow Transplant/Stem Cell Transplant

Bone marrow transplant (BOn MAR-row TRANS-plint), also called stem cell transplant (STEM Sél TRANS-plant), is a
potentially curative treatment for severe hematological diseases like sickle cell disease, as well as cancer like leukemia. It typically
involves the administration of chemotherapy to destroy the patient’s existing bone marrow and then replacing the bone marrow
with healthy stem cells donated from a compatible donor. If successful, transplantation can be curative and result in the patient’s
bone marrow taking over the production of healthy red blood cells, white blood cells, and platelets. However, patients undergoing
this procedure with donated stem cells must take immunosuppressive medication for the remainder of their lives.

Complete Blood Count

A complete blood count (kém-PLET BLUD kownt) (CBC) is a blood test performed in a laboratory that provides a
comprehensive assessment of various blood components, including RBCs, WBCs, platelets, hematocrit (HCT), and hemoglobin
(Hgb). These parameters help evaluate the overall health of the hematological system and can indicate anemia, infection, or other
blood disorders. A CBC with differential (CBC with Dif-é-REN-shal) includes an additional measurement of the different types
of white blood cells (i.e., neutrophils, lymphocytes, monocytes, eosinophils, and basophils). See Figure 10.16 " for an illustration
of CBC with differential test results indicated behind a tube of drawn blood.
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Figure 10.16 CBC With Differential Test Results
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10.8: Blood Learning Activities
Interactive Learning Activity: Study medical terms related to the blood that are discussed in this chapter using these flashcards.

Interactive Learning Activity: Review terms related to the blood.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 10 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 10.8: Blood Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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10.9: Glossary

Anemia (a-NE-mé-a): A blood disorder characterized by a deficiency of red blood cells and/or hemoglobin, leading to decreased
oxygen delivery to body tissues and symptoms like fatigue, weakness, shortness of breath, and pale skin. (Chapter 10.6)

Anticoagulant (an-ti-ko-AG-yii-lant): A substance or medication that prevents or reduces coagulation of blood, thereby
prolonging the clotting time. (Chapter 10.5)

Apheresis (af-8-RE-sis): A procedure where a specific component of blood is removed from a donor, and the remaining
components are returned to the donor. (Chapter 10.7)

Aplastic anemia (a-PLAS-tik a-NE-meé-d): A bone marrow condition causing insufficient production of red blood cells. (Chapter
10.6)

Basophils (ba-so-fils): The least common type of white blood cell, playing a role in inflammatory responses, particularly those
involving allergic reactions. (Chapter 10.4)

Bilirubin (bil-i-r66-bin): A yellow compound that occurs in the normal catabolic pathway that breaks down heme in vertebrates.
High levels in the bloodstream can lead to jaundice. (Chapter 10.4)

Blood product (bliid prah-DUHKT): Components of blood, such as red blood cells, white blood cells, platelets, and plasma, used
for transfusions. (Chapter 10.7)

Blood transfusion (blitd tran-SFU-zhon): A procedure that enables the transfer of blood products from one person to another.
(Chapter 10.4)

Bone marrow (bon MAR-0): The soft, spongy tissue found inside bones, responsible for the production of blood cells. (Chapter
10.4)

Bone marrow aspiration (BOn MAR-row &-spi-RA-shén): The extraction of a small sample of liquid bone marrow for
laboratory analysis to diagnose severe blood disorders like leukemia. (Chapter 10.7)

Bone marrow biopsy (BOn MAR-row BI-6p-s€): Obtaining a core of bone and marrow tissue for examining the bone marrow
space, often performed with bone marrow aspiration. (Chapter 10.7)

Bone marrow transplant (BOn MAR-row TRANS-plint): A treatment for severe hematological diseases or cancers like
leukemia, involving the replacement of a patient’s bone marrow with healthy stem cells from a donor. (Chapter 10.7)

CBC with differential (CBC with Dif-é-REN-shal): A CBC test that includes an additional measurement of the different types of
white blood cells, such as neutrophils, lymphocytes, monocytes, eosinophils, and basophils. (Chapter 10.7)

Coagulation (kd-ag-yii-LA-shon): The process of blood clotting, an essential part of hemostasis, involving the transformation of
blood from a liquid to a gel to stop bleeding. (Chapter 10.5)

Complete blood count (kém-PLET BLUD kownt) (CBC): A blood test that provides a comprehensive assessment of various
blood components, including red and white blood cells, platelets, hematocrit, and hemoglobin. (Chapter 10.7)

Contusion (kon-TU-zhun): A bruise that occurs when small veins and capillaries under the skin break, releasing blood into the
surrounding tissue. (Chapter 10.6)

Embolism (EM-bé-lizm): A condition where an embolus becomes trapped in a blood vessel, potentially causing a heart attack,
stroke, or pulmonary embolism. (Chapter 10.6)

Embolus (EM-bé-liis): A piece of a thrombus that has broken free and travels through the bloodstream, potentially causing
blockage in blood vessels of major organs. (Chapter 10.6)

Eosinophils (&-0-sin-0-fils): White blood cells involved in the response to allergic reactions, asthma, and infection with parasites.
(Chapter 10.4)

Erythrocytes (é-rith-ro-sits): Red blood cells, which are responsible for carrying oxygen from the lungs to the body’s tissues and
carbon dioxide as a waste product, away from the tissues and back to the lungs. (Chapter 10.4)

Erythropoietin (é-rith-ro-poi-E-tin) (EPO): A hormone produced by the kidneys that promotes the formation of red blood cells
by the bone marrow. (Chapter 10.4)
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Fibrin (FI-brin): A fibrous protein formed during blood clotting, essential for the formation of a stable blood clot. (Chapter 10.5)

Fibrinolysis (fi-bri-NOL-i-sis): The process that breaks down fibrin in blood clots, playing a crucial role in preventing blood clots
from growing and becoming problematic. (Chapter 10.5)

Hematocrit (hé-mat-o-krit) (HCT): A blood test that measures the percentage of the volume of whole blood that is made up of
red blood cells. (Chapter 10.4)

Hematologist (hé-ma-TOL-6-jist): A physician who specializes in the diagnosis and treatment of blood disorders. (Chapter 10.7)

Hematology (hém-a-TOL-6-jé): The study of blood, blood components, and blood-forming organs, focusing on their role in
health and disease. (Chapter 10.1)

Hematoma (heém-a-TO-ma): A collection or pooling of blood outside the blood vessel caused by an injury. (Chapter 10.6)

Hemoglobin (hé-ma-glé-bin) (Hgb): A protein in red blood cells that carries oxygen from the lungs to the rest of the body and
returns carbon dioxide from the body to the lungs. (Chapter 10.4)

Hemolysis (hé-MOL-i-sis): The destruction or breakdown of red blood cells, leading to the release of hemoglobin into the
surrounding fluid. (Chapter 10.4)

Hemolytic disease of the newborn (hé-mo-LIT-ik di-zéz @v the NU-born): A condition occurring when an Rh-negative
mother’s immune system attacks Rh positive fetal red blood cells, potentially leading to fetal death without treatment. (Chapter
10.4)

Hemophilia (hé-md-FEL-8-3): A genetic disorder in which blood doesn’t clot normally due to deficient or abnormal clotting
factors. (Chapter 10.6)

Hemorrhage (HEM-0-raj): Excessive bleeding that cannot be controlled by hemostasis and is considered a medical emergency.
(Chapter 10.4, Chapter 10.6)

Hemostasis (hé-mo-STA-sis): The process of blood clot formation at the site of vessel injury. It involves three steps: vascular
spasm, formation of a platelet plug, and blood clotting (coagulation). (Chapter 10.4, Chapter 10.5)

Hepatomegaly (hep-at-6-MEG-a-1&): Enlargement of the liver, which can be caused by liver disease, cancer, and excess alcohol
intake. (Chapter 10.4)

International normalized ratio (in-tér-NASH-ii-nil NOR-ma-lizd RA-shig) (INR): A calculation based on the PT used to
ensure test results from different labs are comparable; it’s particularly important for patients on anticoagulant medication like
warfarin. (Chapter 10.5)

Iron deficiency anemia (irén dé-Fi-shén-sé a-NE-me-a): The most common type of anemia, caused by a lack of dietary iron
needed for sufficient production of hemoglobin. (Chapter 10.6)

Jaundice (JAWN-dis): A yellowish discoloration of the skin and eyes, usually caused by impaired liver function that affects the
metabolism of bilirubin. (Chapter 10.4)

Leukemia (la-KEM-&-a): Cancer of the bone marrow and the body’s blood-forming tissues, characterized by an abundance of
nonfunctional leukocytes (white blood cells). (Chapter 10.6)

Leukocytes (lii-ko-sits): White blood cells, which are part of the immune system and help the body to fight infection and other
diseases. (Chapter 10.4)

Leukocytosis (li-ko-si-TO-sis): Excessive leukocyte (white blood cell) production, often with nonfunctional cells, leading to
increased risk of infection. (Chapter 10.6)

Leukopenia (la-ko-PEN-8-a): A condition where too few leukocytes (white blood cells) are produced, impacting the individual’s
ability to fight off disease. (Chapter 10.6)

Liver (LIV-ér): A vital organ that plays multiple roles in digestion, metabolism, and hemostasis, including the production of bile
and the storage of blood and blood cells. (Chapter 10.4)

Lymphocytes (lim-fo-sits): A subtype of white blood cells found in the lymphatic system, playing a large role in the immune
response. (Chapter 10.4)
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Lymphoma (lim-FO-mai): A type of cancer where masses of malignant lymphocytes (white blood cells) collect in lymph nodes,
the spleen, the liver, and other tissues. (Chapter 10.6)

Medical laboratory assistants (méd-i-cil LAB-6r-a-tor-é a-Sis-tants) (MLA): Professionals who assist in preparing, testing, and
processing specimen samples. (Chapter 10.7)

Medical laboratory scientists (méd-i-cil LAB-6r-a-tor-é Si-EN-tists) (MLS): Professionals who perform complex analyses of
tissue, blood, and other body fluids. (Chapter 10.7)

Medical technologist (méd-i-cal Ték-nél-0-jist) (MT): A medical professional who tests and analyzes blood, other body fluids,
and tissue samples. (Chapter 10.7)

Megaloblastic anemia (mé-giih-10-pla-stik a-NE-mé-a): Involves a deficiency of vitamin B12 and/or folate, often due to
inadequate dietary intake. (Chapter 10.6)

Monocytes (mon-o-sits): A type of white blood cell that engulfs and digests cellular debris, foreign substances, microbes, and
cancer cells. (Chapter 10.4)

Neutrophils (na-tro-fils): A type of white blood cell that helps heal damaged tissues and resolve infections. (Chapter 10.4)

Pancytopenia (pan-si-to-PE-né-a): A reduction of all types of blood components including red and white blood cells, and
platelets. (Chapter 10.6)

Partial thromboplastin time (péar-shal throm-bo-PLAS-tin tim) (PTT): A blood test that measures a specific group of clotting
factors and is used to diagnose clotting disorders or monitor patients on anticoagulants. (Chapter 10.5)

Pernicious anemia (pér-nish-&-is a-NE-mé-a): Caused by poor absorption of vitamin B12 in the gastrointestinal tract. (Chapter
10.6)

Phlebotomist (fle-BOT-0-mist): A medical professional trained to withdraw blood or perform blood transfusions. (Chapter 10.7)

Phlebotomy (fle-BOT-6-mé): The practice of drawing blood from a vein, typically for laboratory testing or blood donation.
(Chapter 10.4)

Plasma (plaz-ma): The liquid component of blood in which the blood cells and other components are suspended. It plays a vital
role in maintaining blood pressure and regulating body temperature. (Chapter 10.4)

Platelets (PLAT-lits): Also known as thrombocytes, these are small, colorless cell fragments in the blood whose main function is
to react to bleeding from blood vessel injury by clumping, thereby initiating a blood clot. (Chapter 10.4)

Polycythemia (pol-g-si-THEM-&-a): Refers to an elevated red blood cell count, which can be a normal response to living at high
altitudes. (Chapter 10.6)

Polycythemia vera (pol-&-si-THEM-&-a vee-ruh): A bone marrow disease causing excessive production of immature red blood
cells and other blood components, increasing blood viscosity. (Chapter 10.6)

Prothrombin time (PRO-thrém-bin tim) (PT): A blood test that measures how long it takes blood to clot, used to check for
bleeding problems or the effects of anticoagulants. (Chapter 10.5)

Red blood cells (réd bliid séls) (RBCs): Cells in the blood that carry oxygen from the lungs to the rest of the body and return
carbon dioxide from the body to the lungs for exhalation. (Chapter 10.4)

Rh factor (Ar ach FAK-t6r): An antigen found on red blood cells; individuals can be Rh positive (Rh+) if they have the antigen
or Rh negative (Rh-) if they lack it. (Chapter 10.4)

Rh negative (Ar-ach NEG-a-tiv) (Rh-): Individuals who lack the Rh factor antigen on their red blood cells. (Chapter 10.4)

RhoGAM (RO-gam): A medication administered to Rh negative mothers during pregnancy and after birth to prevent the
development of Rh antibodies, thereby averting hemolytic disease of the newborn in Rh positive fetuses. (Chapter 10.4)

Rh positive (Ar-ach POZ-i-tiv) (Rh+): Individuals who have the Rh factor antigen present on their red blood cells. (Chapter 10.4)

Sickle cell anemia (SIK-1 sél a-NE-mé-i): A genetic disorder that causes red blood cells to assume a sickle shape, which can
block blood flow and cause serious problems in organs throughout the body. (Chapter 10.6)

Spleen (splén): An organ that serves as a storage site for red blood cells (RBCs) and platelets, filters antigens, and plays a role in
the destruction of old RBCs and the breakdown of hemoglobin. (Chapter 10.4)
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Splenectomy (splé-NEK-to-mé): Surgical removal of the spleen, which can lead to reduced immune function and an increased
risk of infection. (Chapter 10.4)

Splenomegaly (splé-n6-MEG-a-1€): Enlargement of the spleen, which can occur due to various reasons such as systemic infection,
sickle cell disease, or cancer. (Chapter 10.4)

Stem cell transplant (STEM Sél TRANS-plint): Another term for bone marrow transplant, involving the replacement of
diseased bone marrow with healthy stem cells. (Chapter 10.7)

Thalassemia (thal-a- SEM-&-d): An inherited condition typically occurring in individuals from specific regions, characterized by
abnormal maturation of red blood cells. (Chapter 10.6)

Thrombocytes (throm-ba-sitz): Also known as platelets, these are blood cells responsible for blood clotting. (Chapter 10.4)

Thrombocytopenia (thrém-bo-si-to-PE-né-a): A condition where there is an insufficient number of platelets, leading to
ineffective blood clotting and potential for excessive bleeding. (Chapter 10.6)

Thrombocytosis (thrém-ba-si-TO-sis): A condition characterized by an abnormally high number of platelets in the blood, which
can lead to thrombosis. (Chapter 10.6)

Thrombolysis (throm-BOL-i-sis): The process of dissolving a blood clot, often achieved with medications like tissue
plasminogen activator (tPA). (Chapter 10.6)

Thrombosis (throm-BO-sis): The formation of a thrombus, a blood clot, within a blood vessel, potentially causing obstruction of
blood flow. (Chapter 10.6)

Thrombus (THROM-biis): A blood clot composed of platelets, red and white blood cells, and fibrin strands, potentially leading to
decreased blood flow or life-threatening obstruction in blood vessels. (Chapter 10.6)

Viscosity (vis-KOS-i-té): Refers to the state of being thick, sticky, and easily coagulable, as seen in conditions like polycythemia
vera. (Chapter 10.6)

White blood cells (wit bliid séls) (WBCs): Cells of the immune system involved in protecting the body against both infectious
disease and foreign invaders. (Chapter 10.4)

This page titled 10.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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11.1: Lymphatic and Immune Systems Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
lymphatic and immune systems

o Identify meanings of key word components of the lymphatic and immune systems

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the lymphatic and immune systems

o Use terms related to the lymphatic and immune systems

o Use terms related to the diseases and disorders of the lymphatic and immune systems

Introduction to the Lymphatic and Immune Systems

The lymphatic system is a network of organs, lymph nodes, lymph ducts, and lymph vessels that produce and transport lymph from
tissue spaces to the bloodstream. The lymphatic system is a major part of the body’s immune systern.H

This chapter will review common word components related to the lymphatic and immune systems to assist learners in analyzing,
building, and defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be
described in context based on the anatomy and physiology of the lymphatic and immune systems and common diseases and
disorders. Because the lymphatic system shares organs with a number of other body systems, the disorders discussed near the end
of this chapter mainly focus on disorders of the immune system. Medical specialists, diagnostic tests, and procedures related to the
lymphatic and immune systems will also be discussed.

View the following YouTube video  for an overview of the lymphatic system: Lymphatic System: Crash Course A&P #44

1. A.D.A.M. Medical Encyclopedia [Internet]. Atlanta (GA): A.D.A.M., Inc.; c1997-2023. Lymph system; [reviewed 2022, Jul 25;
cited 2023, Nov 5). https://medlineplus.gov/ency/article/002247 htm <!

2. CrashCourse. (2015, November 30). Lymphatic system: Crash Course A&P #44 [Video]. YouTube. All rights reserved.
https://www.youtube.com/watch?v=I7orwMgTQ5I&feature=youtu.be «
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11.2: Word Components Related to the Lymphatic and Immune Systems

This section will describe common word components related to the lymphatic and immune systems. These word components help
build definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described
in Chapter 1.5.

Prefixes Related to the Lymphatic and Immune Systems
e a-: Absence of, without

e an-: Absence of, without

¢ ana-: Up, upward or back, backward

¢ brady-: Slow

¢ inter-: Between

e pan-: All

Word Roots Related to the Lymphatic and Immune Systems
o aden/o: Gland

e immun/o: Immune, immunity

o lymph/o: Lymph, lymph tissue

o lymphaden/o: Lymph gland, lymph node

o myel/o: Bone marrow, spinal cord

o phag/o: To eat

o splen/o: Spleen

o thym/o: Thymus gland

¢ tox/o: Poison

Suffixes Related to the Lymphatic and Immune Systems
o -ac: One affected with

o -apheresis: Withdrawal or removal

o -cyte: Cell

e -ectomy: Excision, cut out

o -itis: Inflammation

o -logist: Specialist who studies and treats
o -logy: Study of

o -megaly: Enlarged, enlargement

o -oid: Resembling

e -oma: Tumor, swelling

o -osis: Abnormal condition

o -pathy: Disease

o -penia: Decrease, deficiency

e -poiesis: Formation, production

o -rrhaphy: Suturing

This page titled 11.2: Word Components Related to the Lymphatic and Immune Systems is shared under a CC BY 4.0 license and was authored,
remixed, and/or curated by Open Resources for Nursing (OpenRIN) .
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11.3: Examples of Lymphatic and Immune Systems Terms Easily Defined By Their
Word Parts

Here are examples of common medical terms related to the lymphatic and immune systems that can be easily defined by breaking
the terms into their word components.

Immunologist

1. Break down the medical term into word components: Immun/o/logist

2. Label the word components: Immun = WR; o = CV; logist = S

3. Define the word components: Immun = immune system; logist = specialist who studies and treats

4. Create a final definition of the medical term: A specialist who studies and treats immune system disorders

Splenectomy

1. Break down the medical term into word components: Splen/ectomy

2. Label the word components: Splen = WR; ectomy = S

3. Define the word components: Splen = spleen; ectomy = cut out

4. Create a final definition of the medical term: Surgical removal of the spleen

Lymphadenopathy

1. Break down the medical term into word components: Lymphaden/o/pathy

2. Label the word components: Lymphaden = WR; o = CV; pathy = S

3. Define the word components: Lymphaden = lymph node; pathy = disease

4. Create a final definition of the medical term: Disease of a lymph node (i.e., swelling of a lymph node due to infection)

Interactive Learning Activity: Practice pronouncing and defining medical terms related to the lymphatic and
immune systems by breaking them down into word parts.

You can also print these flashcard activities as a Chapter 11 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 11.3: Examples of Lymphatic and Immune Systems Terms Easily Defined By Their Word Parts is shared under a CC BY 4.0
license and was authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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11.4: Anatomy of the Lymphatic and Immune Systems

Anatomy of the Lymphatic and Immune Systems

The lymphatic system (limf-3-TIK sis-tiim) is the system of vessels, cells, and organs that transports fluid called lymph to the
bloodstream and also filters pathogens from the blood. The immune system (i-MUN SIS-tém) is the complex collection of cells
and organs that destroys or neutralizes pathogens that would otherwise cause infection, disease, or death. The lymphatic system, for
most people, is associated with the immune system to such a degree that the two systems are virtually indistinguishable.[ !

Lymph Vessels
Lymph capillaries are interlaced in interstitial space (in-tér-STISH-al spas), the space between individual cells in the tissues.
Interstitial fluid enters the lymphatic capillaries and becomes lymph. Lymph (limf) is a clear-to-white fluid that transports immune
system cells, as well as dietary lipids and fat-soluble vitamins absorbed in the small intestine called chyle (kﬂ).H See Figure 111"
for an image of lymph capillaries.
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Figure 11.1 Lymph Capillaries

Lymph capillaries empty into larger lymphatic vessels that become larger and larger until they ultimately empty into the
bloodstream at the left and right subclavian veins.

Lymph Nodes

Immune system cells not only use lymphatic vessels to make their way from interstitial space into the circulation, but also use
lymph nodes as major staging areas for the development of critical immune responses. Afferent lymphatic vessels (AF-é-rént lim-
FAT-ik VES-éls) are vessels that lead into a lymph node, and efferent lymphatic vessels (EF-é-rént lim-FAT-ik VES-€ls) are
vessels that lead out of a lymph node.”

Lymph nodes (limf nodz) are small, bean-shaped organs located throughout the lymphatic system. Lymph nodes store immune
system cells (B cells and T cells) that help the body fight infection and also filter the lymph fluid to remove foreign material such
as bacteria and cancer cells. Lymph nodes are also the sites of adaptive immune responses that are discussed in the “Physiology of
the Lymphatic and Immune Systems.”

Lymph travels through the lymph nodes near the groin, armpits, neck, chest, and abdomen. Humans have about 500-600 lymph
5 6
nodes throughout the body.‘ ‘See Figure 11.2" for an illustration of lymph vessels and nodes.
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Figure 11.2 Anatomy of the Lymphatic System

A major distinction between the lymphatic and cardiovascular systems is that lymph is not actively pumped by the heart but is
forced through the vessels by the contraction of skeletal muscles during body movements and breathing. One-way valves in
[71

lymphatic vessels keep the lymph moving toward the heart.

When the lymphatic system is damaged in some way, such as by being blocked by cancer cells or destroyed by injury, lymph
“backs up” from the lymph vessels into interstitial spaces. This inappropriate accumulation of fluid, referred to as lymphedema
(limf-e-DE-ma), can cause serious medical consequences.

Primary Lymphoid Organs: Bone Marrow and Thymus

The primary lymphoid organs are the bone marrow and thymus gland. The lymphoid organs are where lymphocytes mature,
proliferate, and are selected to attack pathogens.

A lymphocyte (lim-fa- SIT) is a type of white blood cell that fights infection. There are two main types of lymphocytes: B cells
and T cells. B cells (B séls) produce antibodies that are used to attack invading bacteria, viruses, and toxins. T cells (T séls) destroy
the body’s own cells that have been taken over by viruses or become cancerous.

Recall that all blood cells, including lymphocytes, are formed in the red bone marrow. The B cell undergoes nearly all of its
development in the bone marrow, whereas the immature T cell, called a thymocyte, leaves the bone marrow and matures in the
thymus gland. The thymus gland (THI-miis gland) is an organ found in the space between the sternum and the aorta of the heart
(vefer to Figure 11.2).[91

Secondary Lymphoid Organs

Lymphocytes develop and mature in the primary lymphoid organs, but they mount immune responses from the secondary lymphoid
10

organs. Secondary lymphoid organs include the spleen, tonsils, and lymph nodes.

Spleen

The spleen (splén) is sometimes called the “filter of the blood.” As discussed in the “Anatomy of the Hematology System” in the
“Blood Terminology” chapter, the spleen stores and filters red blood cells and also produces white blood cells and antibodies to
fight infection.
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Tonsils

The tonsils (TON-sils) are lymphoid nodules located along the inner surface of the pharynx (throat) and are important in
developing immunity to oral pathogens. There are five tonsils, including the pharyngeal tonsil (also called the adenoid) located
behind the nasal cavity in the nasopharynx, two palatine tonsils located at the back of the mouth in the oropharynx, and two lingual
tonsils attached to the tongue. See Figure 11.3"" for an illustration of the palatine tonsils. Swelling or enlargement of the tonsils is
an indication of an active immune response to infection. A major function of tonsils is to help children’s bodies recognize, destroy,
and develop immunity to common environmental pathogens so that they will be protected in their later lives. However, tonsils are
often removed for individuals who have recurring throat infections because swollen tonsils can interfere with breathing and/or
swallowing.[ .

—Hard palate
—Soft palate
—Uvula
Tonsil
Tongue

Figure 11.3 Location of the Palatine Tonsils
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11.5: Physiology of the Lymphatic and Immune Systems

Immune Response

There are two basic processes in which the human body defends against microorganisms that cause infection, referred to as a
nonspecific, innate immune response and a specific, adaptive immune response.

Innate Immune Response

The nonspecific, innate immune response (in-NAT i-MUN ri-SPONS) refers to defenses that target invading pathogens in a
nonspecific manner. It is called “innate” because it is present from the moment we are born. Pathogens (PATH-5-jénz) refer to
bacteria, viruses, or other microorganisms that can cause infection and disease. The innate immune response includes physical
barriers, inflammation, and fever.

Physical Barriers

Physical barriers are the body’s basic defenses against infection. These physical barriers are also referred to as the body’s first line
of defense. They include intact skin and mucous membranes, as well as mucus and enzymes, that physically destroy and/or remove
pathogens and debris from areas of the body where they might cause harm or infection. Other examples of physical barriers include
tears, acidity in the urine and reproductive tracts, and sebum (the protective oil secreted through hair follicles onto the skin). ’

Internal Defenses

Internal defenses are also referred to as the body’s second line of defense. These work to protect the body if a pathogen gets past
the physical barriers and into the body. Examples of internal defenses include phagocytosis, inflammatory response, and fever.

Phagocytosis

Phagocytosis (fig-o-si-TO-sis) refers to the process of cells engulfing and destroying pathogens (i.e., “cells eating”). Monocytes
are a type of white blood cell that are macrophages (big eaters). Macrophages “eat up” damaged cells, pathogens, and debris.
Another type of white blood cell called neutrophils are also called phagocytes, but as they “clean up,” they become toxic and die,

creating pus. Neutrophils are typically the first cells on site to a new infection. ' See Figure 11.4 " for an image of phagocytosis.
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Figure 11.4 Phagocytosis

Inflammatory Response

Inflammation (in-fli-MA-shon) is characterized by heat, redness, pain, and swelling. Although inflammation is often perceived as

a negative consequence of injury or disease, it is an important process that recruits immune defenses to eliminate pathogens,
s . . i61

remove damaged and dead cells, and initiate repair mechanisms.

During the inflammatory response (in-FLAM-i-tor-& ri-SPONS), the damaged cells release chemicals, including histamine (HIS-
ta-meén). These chemicals cause redness, heat, and increased permeability of blood vessels so fluid leaks into tissues, causing
[7] 8

swelling. These chemicals also attract phagocytes and lymphocytes. See Figure 11.5" for an image of inflammation.
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Figure 11.5 Inflammation

Fever

Fever (FE-vor), also referred to as pyrexia, is part of the inflammatory response that extends beyond the site of infection and
affects the entire body, resulting in an overall increase in body temperature. Health care providers generally consider a fever to be
100.4°F (38°C) or higher. Fever enhances the innate immune response by stimulating white blood cells to kill pathogens. The rise
in body temperature also inhibits the growth of many pathogens.w

View the following supplementary YouTube video  on nonspecific innate immunity: Immune System, Part 1: Crash Course
Anatomy & Physiology #45

Adaptive Immune Response

The adaptive immune response (a-dap-tiv I-miin ri-spons) is activated when the nonspecific, innate immune response is
insufficient to control an infection. The adaptive immune response requires the body’s exposure to a pathogen to recognize it as a
threat in order for it to respond. Exposure can be through direct contact or via immunization. After the adaptive immune system has
been exposed to a pathogen, it develops memory cells to recognize this pathogen in the future and quickly mount a defense.

A lymphocyte (LIM-fo-sit), a specific type of white blood cell, plays a key role in the adaptive immune response. There are two
main groups of lymphocytes called B cells and T cells, both of which are formed in bone marrow (bon MAR-06). B cells mature in
the bone marrow, and T cells mature in the thymus, the rationale for being called “B” cells and “T” cells. B cells are involved in
humoral immunity (i.e., immune functions in the blood and other fluids in the body), and T cells are involved in cell-mediated
defenses (i.e., fighting invaders within cells).‘ -

Humoral Immunity: B cells

Humoral immunity (HYOO-mor-al i-mi-ni-t€) refers to the function of B cells and their production of antibodies. B cells
originate and develop in the bone marrow and then migrate in body fluids through the lymph nodes, spleen, and blood to seek out
and destroy pathogens in the interstitial spaces. B cells make plasma cells that produce Y-shaped proteins called antibodies (ANT-
i-bod-gz) that destroy pathogens based on their antigens. Antigens (AN-ti-jénz) are markers that tell the immune system whether
something in the body is harmful or not. Antigens are found on viruses, bacteria, cancer cells, and even normal cells of the body.
Each antigen has a unique shape that the immune system reads like a nametag to know whether or not it belongs in that person’s
body. Antibodies are very specific to the antigens they recognize and destroy. They fit onto the antigen like a key to a lock."”

When a B cell finds an abnormal cell with an antigen that it has antibodies for, it binds to it and responds by cloning itself into
many B cells and differentiating into plasma cells, which release thousands of antibodies per second to attack the pathogen. Some
B cells become memory B cells that are involved in immunological memory to ensure a stronger and faster antibody response if the
body is exposed to the same antigen in the future.

View the following supplementary YouTube video  on adaptive immunity: Immune System, Part 2: Crash Course Anatomy &
Physiology #46

Passive Immunity

Passive immunity (PAS-iv im-U-nit-é) is a type of immunity obtained by receiving antibodies produced by someone else. For
example, infants have passive immunity because they are born with antibodies they received through the placenta from their
mother. However, these antibodies are unable to create effector cells or memory cells, so it won’t remember an antigen if it gets
infected again. These antibodies disappear between 6 and 12 months of age. Breast milk also contains antibodies, so babies who are
breastfed have passive immunity for a longer period of time.
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Passive immunization can also be transferred via an injection of antibodies formed by another person or animal. There are five
classes of antibodies comprised of the following immunoglobulins: IgG, IgM, IgA, IgD, and IgE. Immunoglobulins provide
immediate protection against an antigen, but do not provide long-lasting protection. For example, Hepatitis B Immune Globulin
(HBIG) is administered to individuals who have been exposed to hepatitis B as passive immunization to help fight the infection.

Cell-Mediated Response: T cells

When nonspecific, innate immunity and humoral immunity are not effective in defending against pathogens or abnormal cells, the

body responds with a cell-mediated response (S€l-méd-&-at-ed ri-spons) using lymphocyte T cells to destroy the abnormal cells.

There are two major types of T cells called helper T cells and killer T cells

o Helper T cells use chemical messengers to activate the adaptive immune response. They stimulate B cells to make antibodies
and help develop the killer T cells.

o Killer T cells, also called natural killer (NK) cells or cytotoxic cells, directly kill cells that have been invaded by a virus or are
otherwise abnormal. They also clone themselves into many effector T cells and create memory T cells for immunological

memory of the antigen.

See Figure 1.6 fora comparison of the function of B cells and cytotoxic T cells. The purple cell is an invading virus. The B
cells release antibodies to fight the virus and protect the body’s cells from being invaded by the virus. The cytotoxic T cells
recognize body cells that have been infected by the virus and destroy them.
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Figure 11.6 Functions of Cytotoxic T Cells and B Cells

Chemical messaging occurs during the immune response and includes cytokines. Cytokines (SI-t6-kinz) are proteins secreted by
cells that act as chemical messengers in immune responses. When a pathogen enters the body, the first immune cell to notice the
pathogen is like the conductor of an orchestra. That cell directs all the other immune cells by creating and sending out messages
(cytokines) to the rest of the organs or cells in the body to respond to and initiate inflammation.

See Figure 11.7 " for an illustration of innate immunity and specific adaptive immunity using an example of a pathogen entering
the body through the nose.
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View the following YouTube video  on cell-mediated immune response: Immune System, Part 3: Crash Course Anatomy &
Physiology #47

Immunological Memory

Immunological memory (im-yi-NOL-6-jé- kal MEM-6-1€) refers to the ability of the adaptive immune response to mount a
stronger and faster immune response upon reexposure to a pathogen. Memory B and T cells for each specific pathogen are created
that provide long-term protection from reinfection with that pathogen. On reexposure, these memory cells facilitate an efficient and
quick immune response. For example, when an individual recovers from chicken pox, the body develops a memory of the varicella-
zoster virus that will specifically protect it from reinfection if exposed to the virus again.m

Acquired immunity refers to immunity that develops with exposure to various antigens as an individual’s immune system builds a
defense. However pathogens can mutate and change the shape of their antigens so the immune system can no longer recognize or
defend against it. " For example, influenza viruses mutate frequently, requiring annual influenza vaccination.

Immunization

Immunization (Iim-yii-ni-za-shon) is a method to trigger an individual’s acquired immune response and prevent future disease. A
vaccine is an agent administered by injection, orally, or by nasal spray that provides active acquired immunity to a particular
infectious disease. Small doses of a viral antigen are given to activate immunological memory. Memory cells allow the body to
react quickly if exposed to the recognized antigen and efficiently defend against the virus. o

Stress and the Immune System

Hormones released during the stress response (also known as the “fight or flight” response by the sympathetic nervous system)
include epinephrine, cortisol, and corticosteroids. These hormones suppress T cell immune response, which can result in a
weakened immune system. Additionally, long-term stress is associated with an increase in stress-related diseases like hypertension
and coronary artery disease.

The Immune Response and Cancer
There are three stages of the immune response to many rnalignanciesw
o Elimination (i-lim-i-na-shon) occurs when the immune response first develops antibodies toward tumor-specific antigens and

actively kills most cancer cells.
¢ Equilibrium (é-kwi-lib-ré-iim) is the period that follows elimination when remaining cancer cells are held in check.
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o Escape (és-kap) from the immune response occurs because many cancers mutate and no longer express specific antigens for
which the immune system responds.
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11.6: Diseases and Disorders of the Lymphatic and Immune System

Immune system disorders occur when the immune response is directed against normal body tissue or is excessive or deficient. For example, an allergy (AL-&r-j€) is an inflammatory response due to a
hypersensitivity to a substance that most people’s bodies perceive as harmless. Histamine released during the immune response is a primary cause of allergy and anaphylactic shock symptoms.
Autoimmune disease (OT-6-im-yiin diz-EZ) is the inability of the body to distinguish its own cells from foreign invaders, producing antibodies that attack its own tissues. Inmunodeficiency (im-yi-
no-dé-FISH-én-s€) results from a failure or absence of lymphocytes and phagocytes. Immunodeficiencies can be either primary or secondary. These conditions are further discussed in the following
subsections.

Hypersensitivity Reactions
The body’s immune responses are essential defense mechanisms designed to protect us against threats, including infections and cancer. However, an individual’s immune system can have an
exaggerated immune response triggered by exposure to a specific antigen, referred to as a hypersensitivity (hi-pér-sén-si-TIV-i-t¢) reaction. This kind of exaggerated reaction can damage normal
tissues and cause a range of health issues.

Allergic (AL-ér-jik) responses are specific types of hypersensitivity reactions that arise when the immune system reacts to allergens. Allergens (AL-ér-jénz) are substances that are generally harmless
to most individuals. Common allergens include pollen, dust mites, pet dander, certain foods, and insect venom. When a person with allergies encounters these allergens, their immune system goes into
overdrive, releasing histamines and other inflammatory molecules that trigger symptoms such as itching, sneezing, wheezing, hives, or anaphylaxis.

Anaphylaxis (in-a-fi-LAK-sis) is a severe, potentially life-threatening allergic reaction that can cause bronchoconstriction and swelling of the throat, leading to obstruction of the airway, as well as
decreased cardiac output that can lead to shock. Recognition of early symptoms and signs of anaphylaxis and prompt intervention are crucial. Treatment typically involves the administration of
epinephrine to counteract the systemic effects of anaphylaxis and stabilize the patient’s condition. -

See Table 11.6 for a summary of hypersensitivity reactions, examples, and treatments.
Table 11.6. Hypersensitivity Reactions

Hypersensitivity Type Description Mechanism Examples Treatments

Upon initial exposure, sensitization
occurs with production of IgE antibodies
against the allergen. Upon subsequent
exposure, the allergen binds to IgE
antibodies, triggering the release of

Inhaled allergens (pollens, animal dander), ingested
allergens (foods, drugs), injected allergens (bee
venom, drugs), contacted allergens (latex,

q R Antihistamines
Rapid and excessive immune responses to

Type 1 Hypersensitivity (Immediate) harmless antigens (allergens) that lead to
allergic reactions.

corticosteroids
reactions; epin

environmental proteins); anaphylactic reactions can .
reactions.

q . Do . occur.
inflammatory mediators like histamine.

Antibodies (I IgM) bi i
ntibodies (I8G, IgM) bind to antigens Incompatible blood transfusion reactions and

Antibodies target antigens on cell on cell surfaces, triggering immune- L Administer cot
. . i A . A hemolytic disease of newborn (when Rh+ newborns A
Type 2 Hypersensitivity (Cytotoxic) surfaces, leading to the destruction or mediated destruction through - S transfusions ar
) . } are born to Rh- mothers who have existing antibodies |~
dysfunction of the affected cells. complement activation or antibody- indicated.

to Rh+ blood).
dependent cell-mediated cytotoxicity. ° ood)

Immune complexes formed between Immune complexes attract neutrophils,

Type 3 Hypersensitivity o A R o ) )
antibodies and antigens deposit in various  causing inflammation and tissue damage

Systemic lupus erythematosus and rheumatoid .
Anti-inflamma

(Immune Complex) R i o . > . arthritis.
tissues, leading to localized inflammation. at the site of deposition.
. ) Sensitized T cells recognize antigens and
Cell-mediated immune responses, ) . . ) . .
. X i . release cytokines that recruit Contact dermatitis, tuberculin skin test reactions, and . .
Type 4 Hypersensitivity (Delayed) mediated by T cells, cause inflammation . . . L Corticosteroids
inflammatory cells and induce tissue graft rejection.

and tissue damage.
damage.

Autoimmune Reactions

Autoimmune reactions (6-t6-1-miin ré-ak-shons) refer to actions within the body where one’s own immune system initiates a response against the body’s own healthy cells, tissues, or organs. When
the body’s immune system is functioning correctly, the body can recognize bacteria, viruses, or any abnormal invader. In autoimmune reactions, the body cannot always distinguish its own healthy
cells and begins to target immune actions inappropriately against itself.

Graft Reactions

The transplantation of tissues to replace diseased organs is an important medical therapy used for a variety of diseases and disorders. Adaptive immune responses are major barriers to successful
transplantation. Graft (gréft) refers to transplanted donated tissue or organs.

Graft rejection (graft ri-jék-shon) is caused by the patient’s adaptive immune response to antigens on the donated graft that are interpreted as “foreign.” To help prevent graft rejection, tissue typing
(i.e., matching) of the organ donor and the person receiving the organ is performed. The more similar the antigens are between the donor and recipient, the less likely that the organ will be rejected.
Recipients of donated grafts must typically take immunosuppressive medications for their lifetime to prevent their immune system from attacking the transplanted tissue.

An opposite type of graft reaction can occur in donated bone marrow transplants called graft-versus-host disease (GVHD). Recall that “graft” refers to transplanted donated tissue or organs, and
“host” refers to the tissues of the recipient. During GVHD, the transplanted bone marrow cells mount an immune response against the recipient’s tissues. GVHD occurs because the bone marrow cells
being transplanted contain lymphocytes. Because the recipient’s bone marrow and adaptive immune response were destroyed with chemotherapy before receiving the bone marrow transplant, they
cannot defend themselves against the attack. Patients undergoing bone marrow transplants receive preventative treatment with immunosuppressive medications for several months after the surgery to
prevent GVHD. If GVHD does occur, the patient is treated with increased levels of immunosuppressive medications, as well as corticosteroids.

Cancer

Cancer (KAN-sor) refers to abnormal cells that overgrow and have the ability to invade and harm tissues. Malignant (ma-lig-nant) cells differ from benign cells in that malignant cells exhibit
uncontrolled growth and rapidly divide, subsequently invading and causing damage to normal functioning cells. Some cancers also disrupt apoptosis (ap-6p-TO-sis), programmed cell death to
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regulate cell population. Malignant cells also have the potential to metastasize, or spread, to different parts of the body. Benign (bi-nin) cells grow and divide in a more controlled manner, remaining
localized to a certain area.

Malignant cells are the most dangerous due to their ability to metastasize. When cells metastasize (mé-tas-ta-siz), they spread through the blood or lymphatic system. The spread of cancer cells and
their rapid replication and invasion in other areas of the body complicate medical treatment, making it more difficult to rid the body of these abnormal invasive cells. " See Figure 11.8"' for an
illustration comparing benign and malignant tumors.

Faniga Turn %

® Halianl Tuo
Figure 11.8 Benign and Malignant Tumors

The distinction between benign and malignant growths is also reflected in the associated medical interventions and prognosis. Benign growth is typically managed through close monitoring and/or
minimal surgical interventions. For example, a benign tumor may be surgically removed with no further medical treatment required. However, malignant growths require prompt, targeted medical
interventions to prevent progression and metastasis of cancer to other areas of the body.

Metastasis

Metastasis of cancer cells can occur in different parts of the body. See Figure 11.9 for an illustration of metastasis of a primary tumor.

Figure 11.9 Metastasis

. P . (1
Common sites of metastasis include the following areas :

o Lungs (liingz): The lungs are a frequent site of metastasis because they receive a large volume of blood from the body’s circulation. Cancer cells circulating in the bloodstream can easily lodge in
the small blood vessels of the lungs, leading to secondary tumor formation.

o Liver (liv-ér): The liver plays a significant role in blood filtration, making it another common site for metastasis.

o Bones (bonz): Many cancers, such as breast, lung, and prostate cancer, have a tendency to metastasize to the bones.

« Brain (bran): Cancer cells can reach the brain through the bloodstream.

« Lymph Nodes (limf nodz): Lymph nodes play a role in filtering lymph. Tumors located in close proximity to the lymph nodes, especially breast, gastrointestinal, urological, gynecological, and

some skin cancers, are more likely to spread through the lymphatic system.

Small and Large Intestines (smdl dnd larj in-TES-tinz): The small and large intestines, including the colon and rectum, are susceptible to metastasis, particularly in colorectal cancer. Cancer cells

from the colon can also spread to nearby lymph nodes and to the liver.

Adrenal Glands (3-DRE-ndl glandz): The adrenal glands that sit atop the kidneys can be affected by metastatic cancer. The adrenal glands have a rich blood supply, making them potential targets

for cancer cells circulating in the bloodstream.

Skin (skin): Melanoma, a type of skin cancer, has a propensity to spread to other parts of the body, including distant skin sites and internal organs.

Ovaries (O-va-réz): In women, ovarian metastasis can occur from cancers that have spread through the bloodstream or lymphatic system. Breast, colorectal, and stomach cancers are examples of

cancers that can metastasize to the ovaries.

Kidneys (KID-néz): Kidney metastasis can occur when cancer cells from other parts of the body reach the kidneys through the bloodstream. The kidneys filter the blood, making them a potential

site for cancer cells to become trapped.

Cancer-Causing Viruses

Some cancers are caused by viruses, such as liver cancer caused by the hepatitis B virus and cervical cancer caused by the human papilloma virus (hi-man pi-pi-LO-ma vi-riis) (HPV). Both of these
viruses have vaccines available to prevent disease, so vaccination can also help prevent cancer by stimulating the immune response. Kaposi’s sarcoma (kd-PO-séz sir-KO-mad), caused by the herpes
virus, is an example of cancer caused by a virus that is almost never observed in individuals with strong immune systems. See Figure 11.10"" for an image of Kaposi’s sarcoma.

Figure 11.10 Kaposi’s Sarcoma

Immunodeficiencies

Immunodeficiency (im-yii-n6-dé-FISH-én-sé) refers to inadequate immune response caused by immune system dysfunction. Someone who has an impaired or weakened immune system is referred
to as immunocompromised (im-yii-n5-KOM-pro-mizd).

Inherited immunodeficiencies arise from genetic mutations that affect specific components of the immune response. Individuals can also acquire immunodeficiencies, such as acquired
immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV). -

Inherited Immunodeficiencies

‘While many inherited immunodeficiencies exist, the most serious is severe combined i deficiency di (sé-ver kom-BIND Im-yii-no-dé-FISH-én-sé di-zéz) (SCID). This complex disease
is caused by many different genetic defects that result in impaired B cell and T cell functioning of the adaptive immune response. Children with this disease usually die of opportunistic infections
within their first year of life unless they receive a bone marrow transplant. Opportunistic infection (Sp-or-ti-NIS-tik in-FEK-shén) are infections that occur more often or are more severe in people
with weakened immune systems than in people with healthy immune systems. An example of an opportunistic infection is pneumonia caused by Candida, a type of yeast.‘ "

Acquired Immunodeficiency

The human immunodeficiency virus (hi-man Im-yt-no-dé-FISH-én-sé vi-riis) (HIV) can completely wipe out the functioning of an individual’s immune system if it progresses to acquired
immunodeficiency syndrome (adz ak-wird im-yii-ng-dé-FISH-én-s& sin-drom) (AIDS). HIV is transmitted through semen, vaginal fluids, and blood. The presence of detectable anti-HIV antibodies
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in a person’s blood indicates a positive HIV test, referred to as seroconversion (sé-ro-kon-VER-zhon).

After seroconversion, the amount of HIV circulating in the blood drops and stays at a low level for several years. During this time, the levels of CD4 T cells (sé-dé for té sé€lz), helper T cells, decline
steadily, until at some point, the immune response is so weak that opportunistic diseases develop and eventually result in death. Treatment of HIV consists of drugs that target proteins necessary for
viral replication but are absent from normal human cells. By targeting the virus itself and sparing the cells, this approach has been successful in significantly prolonging the lives of HIV-positive
individuals.

Lymphoma
Lymphoma (Iim-FO-m4) is cancer that originates from the lymphatic system. There are two main types of lymphoma called Hodgkin lymphoma and non-Hodgkin lymphoma.

In Hodgkin lymphoma (HOJ-kin lim-FO-ma), lymphocytes grow out of control, causing swollen lymph nodes and growths throughout the body. Treatments for Hodgkin lymphoma include
chemotherapy, radiation therapy, targeted therapy (i.e., drugs or other substances that attack specific cancer cells with less harm to normal cells), and cancer immunotherapy. Hodgkin lymphoma can

usually be cured if it is found and treated early.

Non-Hodgkin lymphoma (ndn-HOJ-kin lim-FO-md) (NHL) is a diverse group of blood cancers that includes all types of lymphoma except Hodgkin’s lymphomas. NHL is much less predictable
than Hodgkin lymphoma and is more likely to metastasize. The prognosis depends on the type of white blood cell, the stage of the cancer, and the treatment options. .
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11.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Lymphatic and Immune Systems

Medical Specialists
Immunology (im-yi-NOL-6-jé) is the study of disorders of the immune system. An immunologist (Im-i-NOL-o-jist) is a
physician who specializes in the study and treatment of immune system disorders.

An allergist (AL-ér-jist) is a physician who specializes in the study and treatment of allergies.

Read more about careers in allergy and immunology on the American Academy of Allergy Asthma and Immunology’s Careers web
page.

Diagnostic Testing
Lymph Node Biopsy

During a lymph node biopsy, lymph node tissue is removed for examination under a microscope by a pathologist to diagnose
1
medical conditions like infection or cancer. There are different types of lymph node biopsies, including the following[ E

o Needle biopsy (NE-dil BI-6p-sé): After applying local anesthesia, a radiologist inserts a needle into a lymph node using
ultrasound or CT scan to find the node.

« Laparoscopic lymph node biopsy (1ap-ar-6-SKO-pik limf nod BI-5p-sé): After the patient is placed under general anesthesia,
a small tube with a light and camera is inserted through a small incision. One or more other incisions will also be made for the
insertion of tools to locate and remove the lymph node.

¢ Open lymph node biopsy (O-pén limf nod BI-6p-sé): Surgery is performed to remove all or part of a lymph node, typically
performed if the lymph node is large enough to be felt on physical exam.

« Sentinel lymph node biopsy (SEN-ti-nél limf nod BI-6p-sé): For some cancers, a sentinel lymph node biopsy is performed to
find the best lymph nodes to biopsy. A tiny amount of a radioactive tracer or dye is injected in the area of the tumor. The tracer
or dye flows into the nearest lymph nodes, the first lymph nodes to which a cancer may spread. These lymph nodes, called the
sentinel nodes, are removed and analyzed.

Skin Testing for Allergies

Skin testing for allergies is performed by an immunologist or allergist to identify allergens in Type I hypersensitivity. In skin
testing, allergen extracts are injected into the patient’s epidermal layer of the skin. The development of a wheal at the site of
injection indicates a positive result. Based on the test results, individuals should avoid allergens that trigger a Type I
hypersensitivity reaction. See Figure 11.11" for an image of allergy testing with wheals indicating positive responses to an
allergen.

Figure 11.11 Allergy Testing

Tissue Typing

Tissue typing (TISH-i ti-ping) ensures that an organ from a donor will be compatible with its recipient. The process starts with
identifying the unique human leukocyte antigens (hyii-mén li-ko-sit AN-ti-jénz) (HLAs) for the organ donor and recipient, either
from blood or tissue. HLAs are an important part of the immune system’s response to foreign substances and act as a barcode to
distinguish “self” from “non-self” — the latter resulting in rejection of the transplanted organ.m
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To date, more than 35,000 variations of the HLA protein have been identified. This makes it extremely difficult to find HLA-
matched donors for transplant recipients. Half of a person’s antigens are inherited from their mother and half from their father, so
the more similar the antigen patterns are from two people, the more likely it is that those people are related. Identical twins have the
same pattern, and brothers and sisters have a 1-in-4 chance of having an identical match.”

Procedures Related to the Lymphatic and Immune System

Splenectomy

Splenectomy (splé-NEK-t6-mé) refers to surgical removal of a diseased or damaged spleen. Because of the important role the
spleen plays in the immune system, individuals who have had a splenectomy are at increased risk of infection for the remainder of
their lives.

Tonsillectomy

The tonsils help protect against infections. However, abnormally large tonsils may be removed if they contribute to recurrent cases
of tonsillitis (ton-sil-I-tis) or breathing problems, especially at night. During a tonsillectomy (tdn-sil-EK-td-mé), the patient is
placed under general anesthesia and the tonsils are removed by a surgeon. The adenoid, located behind the nasal cavity, may also
be removed during this surgery and is referred to as an adenoidectomy (e“ld—é—noid-]::K—t(“)-rné).m

= )
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11.8: Lymphatic and Immune System Learning Activities
Interactive Learning Activity: Practice labelling the parts of the lymphatic system using this drag and drop activity.

Interactive Learning Activity: Study medical terms related to the lymphatic and immune system that are discussed in this chapter
using these flashcards.

Interactive Learning Activity: Test your knowledge on concepts related to the immune system.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 11 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 11.8: Lymphatic and Immune System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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11.9: Glossary

Acquired immunodeficiency syndrome (adz ak-wird im-yii-no-dé-FISH-én-sé sin-drom) (AIDS): A disease caused by HIV
leading to a significant weakening of the immune system. (Chapter 11.6)
Adaptive immune response (a-dap-tiv i-miin ri-spons): It is activated when the innate immune response is insufficient to control

an infection. It requires exposure to a pathogen to recognize it as a threat, leading to the development of memory cells for future
defense. (Chapter 11.5)

Adenoidectomy (dd-é-noid-EK-t6-mé): The surgical removal of the adenoid, which is located behind the nasal cavity, often
performed along with a tonsillectomy. (Chapter 11.7)

Allergens (AL-ér-jénz): Substances that are usually harmless but can cause allergic responses in some people. Common allergens
include pollen, dust mites, pet dander, certain foods, and insect venom. (Chapter 11.6)

Allergist (AL-ér-jist): A physician specializing in the study and treatment of allergies. (Chapter 11.7)

Allergy (AL-ér-jé): An inflammatory response due to hypersensitivity to a substance that most people’s bodies perceive as
harmless, such as pollen or certain foods. Histamine release during the immune response is a primary cause of allergy symptoms.
(Chapter 11.6)

Anaphylaxis (an-a-fi-LAK-sis): A severe, potentially life-threatening allergic reaction. Treatment often involves epinephrine
administration. (Chapter 11.6)

Antibodies (ANT-i-bod-€z): Proteins that are very specific to the antigens they recognize and destroy, fitting onto the antigen like
a key to a lock. (Chapter 11.5)

Antigens (AN-ti-jénz): Markers that tell the immune system whether something in the body is harmful or not, found on viruses,
bacteria, cancer cells, and even normal cells of the body. (Chapter 11.5)

Apoptosis (ap-6p-TO-sis): Programmed cell death that is disrupted in some cancers, allowing malignant cells to avoid natural cell
death and continue uncontrolled growth. (Chapter 11.6)

Autoimmune disease (OT-6-im-yiin diz-EZ): The inability of the body to distinguish its own cells from foreign invaders,
resulting in the production of antibodies that attack its own tissues. (Chapter 11.6)

Autoimmune reactions (6-to-i-miin ré-ak-shons): Responses within the body where the immune system mistakenly initiates a
response against the body’s own healthy cells, tissues, or organs, failing to distinguish them from harmful invaders. (Chapter 11.6)

B cells (B sélz): A type of lymphocyte that plays a significant role in the humoral immune response. (Chapter 11.4)

Benign (bi-nin): Cells that overgrow and divide in a controlled manner, remaining localized to a certain area. They are less
dangerous compared to malignant cells because they do not metastasize. (Chapter 11.6)

Bone marrow (bon MAR-0): The primary lymphoid organ where B cells and T cells mature and are selected to attack pathogens.
All blood cells, including lymphocytes, are formed in the red bone marrow. (Chapter 11.5)

Cancer (KAN-sor): Abnormal cells that overgrow and have the ability to invade and harm tissues. Malignant cells differ from
benign cells in that they exhibit uncontrolled growth and have the potential to metastasize. (Chapter 11.6)

CD4 T cells (sé-de for té sélz): Helper T cells whose levels decline steadily in HIV-positive individuals, leading to weakened
immune response. (Chapter 11.6)

Cell-mediated response (Sél-méd-é-at-ed ri-spéns): An immune response that involves T cells destroying abnormal cells when
nonspecific innate immunity and humoral immunity are not effective. (Chapter 11.5)

Chyle (kil): A milky bodily fluid consisting of lymph and emulsified fats, absorbed from the intestines during digestion. (Chapter
11.4)

Cytokines (SI-to-kinz): Proteins secreted by cells that act as chemical messengers in immune responses, directing immune cells to
respond to and initiate inflammation. (Chapter 11.5)

Equilibrium (é-kwi-lib-ré-tim): In a medical context, it often refers to a state of balance or stability, particularly in physiological
or biochemical processes. (Chapter 11.5)
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Fever (FE-vor): A part of the inflammatory response that results in an overall increase in body temperature, enhancing the innate
immune response by stimulating white blood cells to kill pathogens. (Chapter 11.5)

Graft (graft): Transplanted tissue or organ. (Chapter 11.6)

Graft rejection (graft ri-jék-shon): A complication after graft surgery caused by the recipient’s immune response to antigens on
the donated graft. (Chapter 11.6)

Histamine (HIS-ta-mén): A chemical released during the inflammatory response, causing increased permeability of blood vessels,
redness, heat, and swelling. (Chapter 11.5)

Hodgkin lymphoma (HOJ-kin lim-FO-ma): Cancer originating from the lymphatic system, characterized by out-of-control
growth of lymphocytes, causing swollen lymph nodes and growths throughout the body. (Chapter 11.6)

Human immunodeficiency virus (hti-man im-yii-no-dé-FISH-én-sé vi-riis) (HIV): A virus that can lead to acquired
immunodeficiency syndrome (AIDS) and severely impair the immune system. (Chapter 11.6)

Human leukocyte antigens (hyii-man lii-ko-sit AN-ti-jénz) (HLAs): Proteins that are part of the immune system’s response to
foreign substances and help distinguish “self” from “non-self.” (Chapter 11.7)

Human papilloma virus (hii-man pa-pi-LO-ma vi-riis) (HPV): A virus that can cause cervical cancer, with vaccines available
for prevention. (Chapter 11.6)

Humoral immunity (HYOO-mér-al i-mii-ni-t€): Part of the immune response that refers to the function of B cells and their
production of antibodies that target antigens. (Chapter 11.5)

Hypersensitivity (hi-pér-sén-si-TIV-i-té): An exaggerated immune response triggered by exposure to a specific antigen, which
can damage normal tissues and cause a range of health issues. (Chapter 11.6)

Immune system (i-MUN SIS-tém): A complex collection of cells and organs that destroys or neutralizes pathogens, preventing
infection, disease, or death. (Chapter 11.4)

Immunization (im-yui-ni-za-shén): A method to trigger an individual’s acquired immune response and prevent future disease,
often through the administration of a vaccine. (Chapter 11.5)

Immunocompromised (im-yii-n-KOM-pra-mizd): Someone with an impaired or weakened immune system. (Chapter 11.6)
Immunodeficiency (im-yii-no-dé-FISH-én-s€): Inadequate immune response due to immune system dysfunction. (Chapter 11.6)

Immunological memory (im-yii-NOL-06-jé- kal MEM-6-ré): The adaptive immune response’s ability to mount a stronger and
faster response upon reexposure to a pathogen, with memory B and T cells providing long-term protection. (Chapter 11.5)

Immunologist (im-yii-NOL-6-jist): A physician who specializes in the diagnosis and treatment of immune system disorders.
(Chapter 11.7)

Immunology (im-yii-NOL-6-jé): The study of disorders of the immune system. (Chapter 11.7)

Inflammation (in-fli-MA-shon): A localized physical condition in which part of the body becomes reddened, swollen, hot, and
often painful, especially as a reaction to injury or infection. (Chapter 11.5)

Inflammatory response (in-FLAM-a-tor-é ri-SPONS): A biological response to harmful stimuli, such as pathogens or damaged
cells, characterized by redness, swelling, heat, and pain. (Chapter 11.5)

Innate immune response (in-NAT i-MUN ri-SPONS): A nonspecific defense mechanism that begins immediately or within
hours of an antigen’s appearance in the body. (Chapter 11.5)

Interstitial space (in-tér-STISH-al spas): The space between individual cells in the tissues. (Chapter 11.4)

Kaposi’s sarcoma (kd-PO-séz sir-KO-ma): A cancer caused by the herpes virus, typically observed in individuals with weakened
immune systems. (Chapter 11.6)

Laparoscopic lymph node biopsy (lip-ar-6-SKO-pik limf nod BI-6p-sé): A minimally invasive procedure performed under
general anesthesia, where a small tube with a light and camera is used to remove lymph node tissue. (Chapter 11.7)

Lymph (Iimf): A clear-to-white fluid that transports immune system cells, dietary lipids, and fat-soluble vitamins absorbed in the
small intestine. (Chapter 11.4)
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Lymphatic system (limf-a-TIK sis-tiim): A network of organs, lymph nodes, lymph ducts, and lymph vessels that produce and
transport lymph from tissue spaces to the bloodstream and is a major part of the body’s immune system. (Chapter 11.4)

Lymphedema (limf-e-DE-ma): Inappropriate accumulation of fluid in interstitial spaces, often caused by damage to the lymphatic
system. (Chapter 11.4)

Lymph nodes (limf n6dz): Small bean-shaped organs located throughout the lymphatic system that store immune system cells and
filter lymph fluid to remove foreign material. (Chapter 11.4, Chapter 11.6)

Lymphocyte (LIM-fo-sit): A type of white blood cell in the vertebrate immune system. (Chapter 11.4, Chapter 11.5)
Lymphoma (lim-FO-ma): Cancer that originates from the lymphatic system. (Chapter 11.6)

Malignant (ma-lig-nant): Malignant cells exhibit uncontrolled growth and rapidly divide, subsequently invading and causing
damage to normal functioning cells. (Chapter 11.6)

Metastasize (mé-tas-ta-siz): The spread of malignant cells through the blood or lymphatic system and invasion in other areas of
the body. (Chapter 11.6)

Needle biopsy (NE-dil BI-0p-s&): A procedure where a needle is inserted into a lymph node, typically under local anesthesia and
guided by ultrasound or CT scan, for tissue examination. (Chapter 11.7)

Non-Hodgkin lymphoma (nén-HOJ-kin lim-FO-mi) (NHL): A diverse group of blood cancers that includes all types of
lymphoma except Hodgkin’s lymphomas, less predictable than Hodgkin lymphoma, and more likely to metastasize. (Chapter 11.6)

Open lymph node biopsy (O-pén limf nod BI-op-sé): A surgical procedure to remove all or part of a lymph node, usually
performed if the lymph node is large enough to be felt on physical exam. (Chapter 11.7)

Opportunistic infection (0p-or-tii-NIS-tik in-FEK-shon): Infections that occur more often or are more severe in people with
weakened immune systems. (Chapter 11.6)

Passive immunity (PAS-iv im-U-nit-€): A type of immunity obtained by receiving antibodies produced by someone else, such as
through the placenta from the mother to the infant or via injection of antibodies. (Chapter 11.5)

Pathogens (PATH-o-jénz): Bacteria, viruses, or other microorganisms that can cause infection and disease. (Chapter 11.5)

Phagocytosis (fig-0-si-TO-sis): The process by which a cell uses its plasma membrane to engulf a large particle, forming an
internal compartment known as a phagosome. (Chapter 11.5)

Sentinel lymph node biopsy (SEN-ti-nél limf nod BI-6p-sé): A procedure used to find the best lymph nodes to biopsy, involving
the injection of a radioactive tracer or dye near the tumor. (Chapter 11.7)

Seroconversion (sé-ré-kén-VER-zhon): The presence of detectable anti-HIV antibodies in a person’s blood, indicating a positive
HIV test. (Chapter 11.6)

Severe combined immunodeficiency disease (sé-vér kom-BIND im-yii-no-dé-FISH-én-sé di-zéz) (SCID): A serious disease
caused by genetic defects leading to impaired B cell and T cell functioning. (Chapter 11.6)

Spleen (splén): An organ in the upper far left part of the abdomen, to the left of the stomach, which filters blood and is involved in
immune response. (Chapter 11.4)

Splenectomy (splé-NEK-t6-me): The surgical removal of a diseased or damaged spleen. Individuals who have had a splenectomy
are at increased risk of infection for the remainder of their lives due to the spleen’s role in the immune system. (Chapter 11.7)

T cells (T séls): A type of lymphocyte involved in cell-mediated immunity. (Chapter 11.4)

Thymus gland (THI-miis gland): A specialized primary lymphoid organ of the immune system where T cells mature. (Chapter
11.4)

Tissue typing (TISH-i ti-ping): A process to ensure organ compatibility between a donor and recipient, involving the
identification of unique human leukocyte antigens (HLAs). (Chapter 11.7)

Tonsillectomy (ton-sil-EK-t6-mé): The surgical removal of the tonsils, often performed to address recurrent cases of tonsillitis or
breathing issues. (Chapter 11.7)

Tonsillitis (ton-sil-I-tis): Inflammation of the tonsils, often due to infection. (Chapter 11.7)
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Tonsils (TON-sils): A pair of soft tissue masses located at the rear of the throat, part of the immune system. (Chapter 11.4)

This page titled 11.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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12.1: Digestive System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
digestive system

o Identify meanings of key word components of the digestive system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the digestive system

o Use terms related to the digestive system

o Use terms related to the diseases and disorders of the digestive system

Introduction to the Digestive System

The function of the digestive system is to break down the foods you eat, release their nutrients, and absorb those nutrients into the
body. The digestive system is continually at work, yet people seldom appreciate the complex tasks it performs until something
malfunctions. Consider what happens when you eat an apple. You enjoy the apple’s taste as you chew it, but in the hours that
follow, unless something goes amiss and you get a stomachache, you don’t notice your digestive system is working. You may be
working, studying, or sleeping, having forgotten all about the apple, but your stomach and intestines are busy digesting it. By the
time any waste material is excreted, the body has absorbed all the nutrients it can use from the apple. In short, whether you pay
attention or not, the organs of the digestive system perform their specific functions, allowing you to use the food you eat to provide
energy for your daily activities.

This chapter will review common word components related to the digestive system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the digestive system and common diseases and disorders. Medical specialists, diagnostic
tests, and procedures related to the digestive system will also be discussed.

) g (2 . - N
View a supplementary YouTube video overview of the digestive system from TED-Ed: How your digestive system works —
Emma Bryce

1. This work is a derivative of Anatomy & Physiology by OpenStax and is licensed under CC BY 4.0. Access for free at
https://openstax.org/details/books/anatomy-and-physiology-2e <

2. TED-Ed. (2017, December 14). How your digestive system works - Emma Bryce [Video]. YouTube. All rights reserved.
https://youtu.be/Og5xAdC8EUI?si=883ROcHIXHIjONE3 «
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12.2: Word Components Related to the Digestive System

This section will describe common word components related to the digestive system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in
Chapter 1.5.

Common Prefixes Related to the Digestive System
e dys-: Painful, abnormal, difficult, labored

o endo-: Within, in

¢ hemi-: Half

o sub-: Under, below

Common Word Roots With a Combining Vowel Related to the Digestive System
¢ abdomin/o: Abdomen, abdominal
e an/o: Anus

e antr/o: Antrum

o append/o: Appendix

o appendic/o: Appendix

e cec/o: Cecum

o celi/o: Abdomen, abdominal cavity
o cheil/o: Lip

o chol/e: Gall, bile

o cholangi/o: Bile duct

o choledoch/o: Common bile duct

e col/o: Colon

e colon/o: Colon

¢ diverticul/o: Diverticulum

e duoden/o: Duodenum

o enter/o: Intestine

« esophag/o: Esophagus

e gastr/o: Stomach

e gingiv/o: Gum

o gloss/o: Tongue

¢ hepat/o: Liver

o herni/o: Hernia, protrusion of an organ through a membrane or cavity wall
o ile/o: Ileum

e jejun/o: Jejunum

o lapar/o: Abdomen, abdominal cavity
o lingu/o: Tongue

e or/o: Mouth

o palat/o: Palate

e pancreat/o: Pancreas

¢ peritone/o: Peritoneum

o polyp/o: Polyp, small growth

e proct/o: Rectum

o pylor/o: Pylorus, pyloric sphincter
e rect/o: Rectum

o sial/o: Saliva, salivary gland

¢ sigmoid/o: Sigmoid colon

o steat/o: Fat

e stomat/o: Mouth

e uvul/o: Uvula
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e xer/o: Dryness

Common Suffixes Related to the Digestive System
e -ac: Pertaining to

o -al: Pertaining to

o -cele: Hernia, protrusion

e -centesis: Surgical puncture to aspirate fluid
o -eal: Pertaining to

e -ectomy: Excision

o -gram: The record, radiographic image

o -graph: Instrument used to record

o -graphy: Process of recording

o -ia: Condition of, diseased state, abnormal state
o -iasis: Condition

e -ic: Pertaining to

o -itis: Inflammation

o -lith: Stone

o -logist: Specialist who studies and treats
e -logy: Study of

o -malacia: Softening

o -megaly: Enlargement

e -oma: Tumor

e -osis: Abnormal condition

o -pathy: Disease

e -pepsia: Digestion

o -phagia: Eating or swallowing

o -plasty: Surgical repair

e -ptosis: Prolapse, drooping

o -rrhaphy: Suturing, repairing

o -rrhea: Flow, discharge

o -scope: Instrument used for visualization
e -scopy: Process of viewing, visualization
o -stomy: Creation of an artificial opening
e -tomy: Incision, cut into

This page titled 12.2: Word Components Related to the Digestive System is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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12.3: Examples of Digestive Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the digestive system that can be easily defined by breaking the terms into
their word components.

Dysphagia

1. Break down the medical term into word components: Dys/phagia

2. Label the word components: Dys = P; phagia = S

3. Define the word components: Dys = difficult, abnormal, or painful; phagia = swallowing or eating
4. Create a final definition of the medical term: Difficulty swallowing

Gastritis

1. Break down the medical term into word components: Gastr/itis

2. Label the word components: Gastr = WR; itis = S

3. Define the word components: Gastr = stomach; itis = inflammation

4. Create a final definition of the medical term: Inflammation of the stomach

Hepatomegaly

1. Break down the medical term into word components: Hepat/o/megaly
2. Label the word components: Hepat = WR; o = CV; megaly = S

3. Define the word components: Hepat = liver; megaly = enlarged

4. Create a final definition of the medical term: Enlarged liver

Interactive Learning Activity: Practice defining and pronouncing digestive system medical terms by breaking them down into
word parts.

You can also print these flashcard activities as a Chapter 12 Student Companion Worksheet and check your answers with this
Answer Key.

This page titled 12.3: Examples of Digestive Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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12.4: Anatomy of the Digestive System

Digestion (di-JES-tion) is the process by which food is broken down into absorbable units. This section will provide an overview

of the anatomy of the digestive system, including the mouth, tongue, salivary glands, pharynx, esophagus, stomach, small intestine,
. . i : 11 . .

and large intestine, as well as the accessory organs of the liver, pancreas, and gallbladder. See Figure 12.1 for an illustration of

digestive system organs.
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Figure 12.1 Digestive System

The peritoneum (pér-i-t6-NE-iim) is the serous membrane lining the cavity of the abdomen and covering the abdominal organs.
Peritonitis (per-it-0-NIT-is) refers to inflammation of the peritoneum. Read more about peritonitis in the “Diseases and Disorders
of the Digestive System” section.

Mouth

The mouth, cheeks, tongue, and palate form the oral cavity (OR-il KAV-i-tg). See Figure 12.2"” for an illustration of the oral
cavity. If you run your tongue along the roof of your mouth, you’ll notice the roof of the mouth has an arch called a hard palate
(HARD PAL-at). The anterior region of the palate serves as a septum (i.e., wall) between the oral and nasal cavities, as well as a
rigid shelf against which the tongue can push food when swallowing. The hard palate ends in the posterior oral cavity where the

tissue becomes fleshier. This part of the palate, known as the soft palate (SOFT PAL-at), is composed mainly of skeletal muscle
3]

that can be manipulated for actions like swallowing or singing.L

Figure 12.2 Oral Cavity

A fleshy extension of tissue called the uvula (YU-vyii-13) drops down from the center of the soft palate. When swallowing, the soft
4
palate and uvula move upward, helping to keep foods and liquid from entering the nasal cavity and respiratory tract.
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Two muscular folds extend downward from the soft palate on either side of the uvula. Between these two folds are the palatine
tonsils, clusters of lymphoid tissue involved in the immune system. The lingual tonsils are located at the base of the tongue.M

Stomatitis (st0-ma-TIT-s) refers to inflammation of the mouth. Xerostomia (zér-6-STO-mé-d) refers to the condition of a dry
mouth. Uvulitis (@-vyU-LIT-is) refers to inflammation of the uvula. Gingivitis (jin-ji-VIT-Is) refers to inflammation of the gums.

Tongue

The tongue (TUNG) facilitates ingestion, digestion, sensation (of taste, texture, and temperature of food), swallowing, and
vocalization. It has a mucous membrane covering and is composed of skeletal muscles that facilitate eating, swallowing, and
speaking. The top and sides of the tongue are studded with papillae and taste buds to facilitate sensation. Lingual glands secrete
mucus and a watery fluid that contains the enzyme lipase, which becomes active in the acidic environment of the stomach. See
Figure 123" for an illustration of the tongue and its papillae.
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Figure 12.3 Tongue

Glossitis (glo-SIT-is) refers to inflammation of the tongue. Sublingual (stib-LING-gwil) means “pertaining to under the tongue”
and is also a route of medication administration.

Salivary Glands

Salivary (SAL-i-vir-€) glands are housed within the mucous membranes of the mouth and are constantly secreting saliva into the
oral cavity to keep the mouth moist. Saliva secretion increases when eating or even thinking about eating food. Saliva contains an
enzyme called salivary amylase, which starts the breakdown of carbohydrates in the mouth. There are six salivary glands that
secrete into the oral cavity — two parotid glands located in the cheeks anterior to the ears, two sublingual salivary glands located
beneath the tongue, and two submandibular salivary glands located just beneath the mandible. See Figure 12.4" for an illustration
of the salivary glands.

Figure 12.4 Salivary Glands 1) Parotid gland, 2) Submandibular gland, 3) Sublingual gland

Pharynx

The pharynx (FAR-inks), commonly called the throat, is a muscular tube lined with a mucous membrane that runs from the
10 11
posterior oral and nasal cavities to the esophagus and the larynx.‘ See Figure 12.5"" for an illustration of the pharynx.
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Figure 12.5 Pharynx
The pharynx has three subdivisions. The superior section, the nasopharynx, is involved only in breathing and speech. The other two
subdivisions, the oropharynx and the laryngopharynx, are used for both functions of breathing and digestion. The oropharynx
begins inferior to the nasopharynx and continues to the laryngopharynx. In the laryngopharynx, the inferior border of the
laryngopharynx connects to the esophagus, whereas the anterior portion connects to the larynx.[ -

The pharynx is involved in both digestion and breathing. It receives air from the mouth and nasal cavities and food from the mouth.
When food enters the pharynx, involuntary muscle contractions close a flap of tissue called the epiglottis (&p-i-GLOT-is) to prevent
food from entering the trachea and to ensure it enters the esophagus. Dysphagia (dis-FAj-g-d), also called aspiration, refers to
difficulty swallowing that can result in food entering the respiratory tract.

Esophagus
The esophagus (i-SOF-a-giis) is a muscular tube that connects the laryngopharynx to the stomach. It is located posteriorly to the

trachea and is approximately ten inches long. See Figure 12. 6" for an illustration of the esophagus. The upper esophageal
sphincter is a muscular ring that controls the movement of food from the pharynx to the esophagus.‘ .
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Figure 12.6 Esophagus

A series of wave-like muscle contractions called peristalsis (per-i-STAL-sis) push food through the esophagus and into the
stomach. Just before the opening to the stomach is another ring-shaped muscle called the lower esophageal sphincter (LOH-ér i-
SOF-a-gé-al SFINGK-tér), also known as the cardiac sphincter. Recall that sphincters are muscles that surround tubes and serve as
valves, closing the tube when the sphincters contract and opening it when they relax. This sphincter opens to let food pass into the
stomach and closes to keep it from backing up into the esophagus v

Esophageal varices (8-s6f-3-JE-dl VAR-i-séz) refers to an abnormal condition of swollen veins in the lower part of the esophagus.
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Stomach

The stomach (STUM-ak) is a sac-like organ where food is mixed with gastric juice. There are four main regions in the stomach:
the cardia, fundus, body, and pylorus. The funnel-shaped pylorus connects the stomach to the duodenum, the first part of the small
intestine. The pyloric sphincter (pi-LOR-ik SFINGK-tér) is located at this latter point of connection and controls stomach
emptying into the small intestine. ' See Figure 127" for an illustration of the stomach.
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Figure 12.7 Stomach

The inner lining of the stomach is covered by a mucous membrane that secretes a protective coat of alkaline mucus. The mucous

protects the stomach from corrosive stomach acid. Gastric glands lie under the surface of this lining and secrete a complex
. . . o e e [18]

digestive fluid referred to as gastric juice (GAS-trik JOOS). ’

Cells in the stomach lining secrete digestive hormones, such as gastrin and pepsin, as well as hydrochloric acid (HI-dro-klor-IK
AS-id). The acidity stimulates digestive hormones and also kills most of the bacteria ingested with food. A common digestive
disorder called gastroesophageal reflux disease (GAS-tro-é-sof-d-JE-dl REE-fliks di-ZEZ) (GERD) is caused by excessive
hydrochloric acid that backs up into the lower esophagus.w Read more information about this condition in the “Diseases and
Disorders of the Digestive System” section.

The muscular walls of the stomach move food through the stomach and vigorously churn it, mechanically breaking it down into
smaller particles.

Small Intestine

Partially digested food, called chyme (KIM) is released from the stomach via the pyloric sphincter and enters the small intestine
(SMOL IN-tés-tin), the part of the digestive tract where most of the digestion and absorption into the blood occurs. Approximately
90 percent of nutrients from food are absorbed through villi (VIL-1), small fingerlike extensions on the inner surface of the small
intestine. The small intestine is about ten feet long. Its name derives from its small diameter of about one inch, compared to the
large intestine’s diameter of about three inches.

The coiled tube of the small intestine is subdivided into three regions called the duodenum (dii-6-DE-niim), jejunum (ji-JU-num),
and ileum (IL-&-iim). The ileum joins the cecum of the large intestine at the ileocecal valve. The ileocecal valve (IL-&-6-SE-kal
VALV) controls the flow of chyme from the small intestine to the large intestine.” See Figure 12.8"" for an illustration of these
regions.
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Figure 12.8 Small Intestine
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Large Intestine

The large intestine (LARJ IN-tés-tin) runs from the cecum to the anus. The primary functions of the large intestine are to finish
absorption of nutrients and water, synthesize certain vitamins, and form and eliminate feces (FE-séz), also called stool. The large
intestine is about one half the length of the small intestine but is called large because its diameter is three inches, about twice the
diameter of the small intestine. The large intestine is subdivided into four main regions: cecum, colon, rectum, and anal canal.””
See Figure 12.9"" for an illustration of the large intestine.
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Figure 12.9 Large Intestine

Cecum

The cecum (SE-kiim) is the initial part of the large intestine. It receives the contents of the small intestine and continues absorbing
water and salts. The appendix (3-PEN-diks) is a small pouch attached to the end of the cecum. Its twisted anatomy provides a
haven for the accumulation and multiplication of intestinal bacteria that can lead to appendicitis (i-pen-di-SIT-is). An
appendectomy (ap-én-DEK-t6-mé) is the surgical removal of the appendix.

Colon

Food residue entering the colon travels up the ascending colon (3-SEN-ding KO-I6n) on the right side of a person’s abdomen. At
the inferior surface of the liver, the colon bends to become the transverse colon (trans-VURS KO-16n), where it travels across to
the left side of their abdomen. From there, chyme passes through another bend inferior to the spleen and down the descending
colon (dé-SEN-ding KO-16n), which runs down the left side of the posterior abdominal wall and becomes the S-shaped sigmoid
colon (SIG-moyd KO-16n). "

Rectum
The rectum (REK-tlim) is the final eight inches of the large intestine. It has three folds called rectal valves that help separate feces

(FE-séz) from flatus (FLA-tiis), commonly referred to as gas.m

A proctoscope (PROK-ti-skop) is an instrument used by a health care provider to view the rectum.

Anal Canal

The anal (AN-il) canal is about three inches long and opens to the exterior of the body at the anus (A-niis), the end of the digestive
tract. The anal canal includes two sphincters. The internal anal sphincter is made of smooth muscle, and its contractions are
involuntary. The external anal sphincter is made of skeletal muscle, which is under voluntary control. Except when defecating, both
sphincters usually remain closed.””

A hemorrhoid (HEM-6-royd) is a common but abnormal condition of a distended and swollen vein in the anus or rectum.

Accessory Organs of Digestion

Chemical digestion in the small intestine relies on the activities of three accessory digestive organs: the liver, pancreas, and
gallbladder. See Figure 12.10"" for an illustration of these digestive accessory organs. The digestive role of the liver is to produce
bile and export it to the duodenum. The gallbladder stores, concentrates, and releases bile. The pancreas produces pancreatic juice,
which contains digestive enzymes and bicarbonate ions, and delivers it to the duodenum. v
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Figure 12.10 Accessory Organs of the Digestive
System

Liver

The liver (LIV-ér) plays many roles in digestion, metabolism, and hemostasis. The liver lies inferior to the diaphragm in the right
upper quadrant of the abdominal cavity. It is protected by the surrounding ribs. The liver is divided into two primary lobes, a large
right lobe and a much smaller left lobe. Hepatomegaly (hep-at-0-MEG-a-1€) refers to an enlarged liver.

The portal vein delivers nutrient-rich blood from the small intestine to the liver. The liver absorbs and/or metabolizes nutrients,
toxins, and medications. After the liver has broken down harmful substances, the by-products are excreted into the bile or blood.
Bile (BIL) is a digestive fluid produced and secreted by the liver. Bile enters the intestine and leaves the body in the form of feces.
After the liver processes these substances in the blood, it releases the filtered blood through the hepatic vein that flows into the
inferior vena cava. See Figure 12. 11" for an illustration of these structures related to the liver.
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Figure 12.11 Structures Related to the Liver

Bilirubin (bil-i-ROO-bin) is a yellowish pigment produced by the breakdown of red blood cells that is filtered out of the blood by

the liver. If a person’s liver is not functioning properly, it cannot adequately filter out the bilirubin, causing yellowing of the skin
. . vy [34]

and eyes referred to as jaundice (JAWN-dis).

In some digestive diseases, bile does not enter the intestine, resulting in white stool with a high fat content because virtually no fats
are broken down by the bile. Steatorrhea (sté-it-6-RE-4) refers to excessive fat excreted in the stool.

Pancreas

The soft, oblong, glandular pancreas (PAN-kré-as) lies transversely behind the stomach. Refer back to Figure 12.10 for an
illustration of the location of the pancreas. The pancreas has two functions referred to as exocrine (EK-s6-krin), meaning secreting
digestive enzymes, and endocrine (EN-do-krin), meaning releasing hormones into the blood.

The exocrine portion of the pancreas produces many protein-digesting enzymes, pancreatic amylase (AM-i-las) that digests
carbohydrates, and pancreatic lipase (LI-pas) that digests fat. The pancreas delivers these enzymes to the duodenum through the
pancreatic duct and into the common bile duct (carrying bile from both the liver and gallbladder). The endocrine function of the
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pancreas secretes the hormones insulin and glucagon to regulate blood glucose levels. ' See Figure 12.15" for an illustration of
the pancreas.
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Figure 12.12 Pancreas

Gallbladder

The gallbladder (GAWL-blad-ér) is about 3-4 inches long and is nested in a shallow area underneath the right lobe of the liver.
This muscular sac stores, concentrates, and releases bile into the duodenum via the common bile duct. Refer back to Figure 12.10

for an illustration of the location of the gallbladder.m]

Gallstones can form in the gallbladder, a condition called cholelithiasis (ko-li-lith-I-d-sis). Inflammation of the gallbladder is
referred to as cholecystitis (kdl-8-sis-TI-tis). Read more information about these conditions in the “Diseases and Disorders of the
Digestive System” section.
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12.5: Physiology of the Digestive System

Functions of the Digestive System

The main functions of the digestive system are ingesting food, digesting food, absorbing nutrients, and eliminating waste products.
See Table 12.5 for an overview of the functions of the organs of the digestive tract.

Table 12.5. Functions of the Digestive Organs

Organ

Mouth

Pharynx

Esophagus

Stomach

Small Intestine

Large Intestine

Accessory Organs

Major Functions

Ingests food

Chews and mixes food

Begins chemical breakdown of
carbohydrates

Moves food into the pharynx

Begins breakdown of lipids via lingual
lipase

Propels food from the oral cavity to the
esophagus

Propels food to the stomach

Mixes and churns food with gastric
juices to form chyme

Begins chemical breakdown of proteins
Releases food into the duodenum as
chyme

Absorbs some fat-soluble substances
Possesses antimicrobial functions

Mixes chyme with digestive juices
Propels food at a rate slow enough for
digestion and absorption

Absorbs breakdown products of
carbohydrates, proteins, lipids, and
nucleic acids, along with vitamins,
minerals, and water

Performs physical digestion via
segmentation

Further breaks down food residues
Absorbs most residual water,
electrolytes, and vitamins produced by
enteric bacteria

Propels feces toward rectum
Eliminates feces

Liver: produces bile salts, which
emulsify lipids, aiding their digestion
and absorption

Gallbladder: stores, concentrates, and
releases bile

Pancreas: produces digestive enzymes
and bicarbonate

Other Functions

Moistens and dissolves food, allowing
for taste

Cleans and lubricates the teeth and oral
cavity

Promotes some antimicrobial activity

Lubricates food and passageways

Lubricates food and passageways

Stimulates protein-digesting enzymes
Secretes intrinsic factor required for
vitamin B12 absorption in small
intestine

Provides optimal medium for enzymatic
activity

Temporarily stores concentrated food
residue prior to defecation

Eases passage of feces through colon
from mucus

Help neutralize acidic chyme and
provide optimal environment for
enzymatic activity
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Digestive Processes

Digestive processes involve the interaction of several organs and occur gradually as food moves through the gastrointestinal tract.
The processes of digestion include six activities: ingestion, propulsion, mechanical digestion, chemical digestion, absorption, and
defecation.” See Figure 12.13" for an illustration of digestive processes.

Ingestion ———m=

Ph:
of food i

Esophagus

+ Swallowing
(oropharynx)

* Peristalsis
(esophagus, stomach,
small intestine,
large intestine)

Stomach

Small intestine

Chemical OD
digestion
+Nutrients and water
to blood vessels and
lymph vessels
(small intestine)
*Water to blood vessels

+ Chewing (mouth) {large intestine)

+ Churning (stomach)
* Segmentation
(small intestine)

Defecation

Figure 12.13 Digestive Processes

Ingestion

Ingestion refers to the intake of food through the mouth where it is chewed and mixed with saliva. Saliva contains enzymes that

begin breaking down the carbohydrates and fats in the food. Chewing produces a soft mass of food called a belus (BOL-iis) that is
4

an appropriate size for swallowing.\ J

Propulsion

Food leaves the mouth when the tongue and pharyngeal muscles propel it into the esophagus. This act of swallowing is an example
of propulsion, which refers to the movement of food through the digestive tract. It includes both the voluntary process of
swallowing and the involuntary process of peristalsis (per-I-STAL-sis). Peristalsis consists of sequential, alternating waves of
contraction and relaxation of smooth muscles, which act to propel food through the digestive tract. See Figure 12.14" for an
illustration of peristalsis. Peristaltic waves also play a role in mixing food with digestive juices. Peristalsis is so powerful that
swallowed foods and liquids enter the stomach even if you are standing on your head.”

Directicn
af fond

Figure 12.14 Peristalsis

Mechanical Digestion

Mechanical digestion is a physical process that does not change the chemical nature of the food but makes it smaller to increase its
surface area and mobility. Mechanical digestion starts with chewing and then progresses to mechanical churning of food in the
stomach. In the stomach, the bolus of food further breaks apart with more surface area that is exposed to digestive juices of
chemical digestion.[ ‘
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Chemical Digestion

Chemical digestion begins in the mouth and is completed in the small intestine. Digestive secretions contain water, enzymes (EN-
zimz), acids, and salts that create an acidic “soup” that breaks down food molecules into their chemical building blocks. For
example, proteins are broken down into amino acids (A-mé-n6 AS-idz).w

Absorption

Nutrients (NU-tré-éntz) are substances that provide nourishment to cells. After food molecules have been broken down during
chemical digestion, nutrients enter the bloodstream through the process of absorption (ab-SORP-shon). Absorption takes place
primarily in the small intestine.

Defecation

During defecation (déf-8-KA-shon), the final step in digestion, undigested materials are expelled from the body as feces.

Additional Terms Related to the Digestive System

Additional common medical terms related to the digestive system include the following:

¢ Adhesion (ad-HE-zh6n): Scar tissue from disease or previous surgery that binds anatomic surfaces to each other.

o Ascites (3-SI-tz): Abnormal fluid buildup in the abdominal cavity.

o Dysentery (DIS-én-ter-€): Inflammation of the intestine presenting with abdominal pain and bloody diarrhea.

¢ Dyspepsia (dis-PEP-sé-a): Indigestion.

o Emesis (EM-é-sis): Vomiting

 Flatus (FLA-tlis): Gas in the GI tract.

 Gastroenteritis (GAS-tro-én-tér-I-tis): Inflammation of the stomach and intestines.

e Hernia (HUR-ng-a): Protrusion of an organ through a muscular wall.

e Melena (mé-LE-nd): Black, tarry feces that contains blood from the digestive tract.

o Nausea (NAW-ze-a): The feeling of an urge to vomit.

e NPO (en-pee-0): A commonly used medical abbreviation standing for “nothing by mouth,” meaning not to ingest food, fluids,
or medications orally.

¢ Obesity (6-BE-si-té): Increased proportion of fat cells, resulting in excessive body weight in proportion to height.

o Palpate (PAL-pat): A physical examination technique where the examiner feels for texture, size, consistency, and location of
organs with their hands.

 Percutaneous endoscopic gastrostomy (piir-ki-TA-né-iis én-DOS-ko-pik gis-TROS-t6-me) (PEG): A surgical procedure that
places a feeding tube into the stomach through the abdominal wall to administer nutrition when swallowing is impaired.

o Probiotics (pro-bi-OT-iks): Normally occurring bacteria that are beneficial for digestion.

¢ Reflux (RE-fliiks): Abnormal backward flow.

e Visceral (VIS-ér-il): Relating to the organs.

o Vomiting (VOM-Ii-ting): Forceful ejection of stomach contents.
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12.6: Diseases and Disorders of the Digestive System

Common diseases and disorders of the digestive system are discussed in this section.

Celiac Disease

Celiac disease (SE-lg-ik di-ZEZ) is a chronic digestive and autoimmune disease that damages the small intestine. It is triggered by
eating foods containing gluten. Gluten is a protein found in foods containing wheat, barley, or rye. When a person with celiac
disease eats gluten, an immune response is triggered to the gluten protein in the small intestine. Celiac disease can cause long-
lasting digestive problems and prevent absorptions of nutrients. It is diagnosed with blood tests and biopsy taken during an upper
GI endoscopy. Individuals with celiac disease must avoid gluten in their diets and often take dietary supplernents.M Read more
about upper GI endoscopy in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Digestive System”
section.

Cholecystitis and Gallstones

Cholecystitis (ko-1é-sis-TTT-is) is inflammation of the gallbladder. The gallbladder stores and distributes bile through the bile
ducts. A gallstone (GAWL-ston) is a piece of hardened bile residue that can form for a variety of reasons, including elevated
cholesterol levels. When a gallstone gets stuck in a bile duct, it can cause bile to back up into the gallbladder, causing severe upper
right abdominal pain and swelling, chest pain, back pain, nausea, vomiting, and fever. The condition of having gallstones is
cholelithiasis (ko-li-lith-I-3-sis). See Figure 12.15 " for an image of a gallstone in the gallbladder on an ultrasound. An inflamed
gallbladder can be an urgent problem requiring immediate surgery or a slow response to long-term inflammation.

Figure 12.15 Gallstone in the Gallbladder on an Ultrasound

Cholecystitis is diagnosed with blood tests and an abdominal ultrasound. To remove gallstones, a procedure called an endoscopic
retrograde cholangiopancreatography (en-do-SKOP-ik ré-tro-grad ko-LAN-jé-6-pan-kré-3-TOG-ri-fé) (ERCP) may be
performed that combines an upper endoscopy with X-ray technology. The doctor visualizes the biliary system and then removes
gallstones during an endoscopy to relieve immediate symptoms. Cholecystectomy (ko-18-sis-TEK-t6-mé) refers to surgery to
remove the gallbladder to prevent repeat episodes of gallbladder inflammation, typically performed with a laparoscope (LAP-a-ro-
skop), an instrument used to view the abdominal cavity. !

Cirrhosis

Cirrhosis (sir-RO-sis) is a serious, life-threatening condition where the liver becomes scarred and permanently damaged. The most

common causes of cirrhosis are alcoholism and liver disease like hepatitis B or hepatitis C. Symptoms of cirrhosis may not appear
[5]

until the liver is badly damaged and may include the following :

o Fatigue and weakness

o Pruritis (itching of the skin)

o Poor appetite and weight loss without trying
¢ Nausea and vomiting

o Pain in the upper right side of the abdomen
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¢ FEasy bleeding and bruising
 Ascites (3-SI-téz), abdominal swelling due to fluid retention (See Figure 12.16" for an image of ascites.)
o Jaundice (JAWN-dis), yellowed discoloration of the skin and eyes.

Figure 12.16 Ascites

Diagnostic testing for cirrhosis includes blood tests that evaluate liver function, liver ultrasound, CT scan, and liver biopsy.
Treatment includes treating the cause of the cirrhosis, including treating infections and abstaining from alcohol.

Colon Cancer

Colon cancer (KO-16n KAN-sér) is the third most common cancer diagnosed in people in the United States. It develops from
polyps in the lining of the colon and typically affects people aged 50 years and older. Individuals can greatly reduce their risk for
colon cancer by having regular screenings for polyps, including stool-based testing or a colonoscopy ' Read more about these tests
in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Digestive System” section.

Risk factors for colon cancer include a personal or family history of colon polyps or colon cancer and inflammatory bowel disease
like Crohn’s disease and ulcerative colitis. Early symptoms of colon cancer include blood in the stool and persistent bowel changes
like diarrhea and constipation. Colon cancer is diagnosed with biopsies taken during a colonoscopy.‘ !

. . . [10]
Depending on the severity of colon cancer, there are many types of surgeries that may be performed !

« Polypectomy (pdl-i-PEK-t5-mé): Removal of polyps.

« Partial colectomy (pahr-shul k6-LEK-t6-mg), also called colon resection surgery (KO-16n ri-SEK-shiin SUR-jér-g): The
section of the colon containing the tumor is removed, and healthy colon sections are reattached in a procedure called
anastomosis (dn-is-t6-MO-sis).

« Colon resection with colostomy (KO-16n ri-SEK-shiin with k&l-OS-t5-mé): The section of the colon that contains the tumor is
removed, but healthy colon sections cannot be reattached, so a colostomy is performed. In a colestomy (k6-LOS-t6-mé), the
colon is attached to an opening in the abdominal wall called a stoma. Instead of eliminating feces through the anus, it is
collected in an external bag.

« Radiofrequency ablation (RA-dé-6-FRE-kwén-sé d-bla-shiin): Heat is used during a procedure to destroy cancer cells.

In addition to surgery, additional medical treatment may be required, such as chemotherapy or targeted therapy (treatment that
targets the genes, proteins, and tissues that help colon cancer cells grow and multiply).‘ !

Colon Polyps

Colon polyps (KO-16n POL-ips) are growths on the inner lining of the colon and rectum. See Figure 12.17"" for an image of a
colon polyp seen on colonoscopy. Most polyps are not cancerous, but some may develop into colon cancer over time. Anyone can
develop colon polyps. Risk factors for developing colon polyps are age of 50 years or older, personal or family history or colon
polyps or colon cancer, obesity, and smoking. People can greatly reduce their risk for colon cancer if polyps are removed in a
procedure called a polypectomy (pol-i-PEK-t5-mé). Read more about these tests in the “Medical Specialists, Diagnostic Testing,
and Procedures Related to the Digestive System” section.
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Figure 12.17 Colon Polyp

Crohn’s Disease and Ulcerative Colitis

Crohn’s disease (kronz diz-EZ) and ulcerative colitis (UL-sér-d-tiv ko-LI-tis) are chronic inflammatory bowel diseases (IBD) that
cause inflammation and ulcers in the digestive tract. See Figure 12.18 " for an image of ulcerative colitis on a colonoscopy,
illustrating how the internal surface of the colon is blotchy and broken in places. Symptoms include abdominal pain, diarrhea,
weight loss, and fatigue. These diseases are typically diagnosed with procedures like upper GI endoscopy, colonoscopy, and upper
GI series.  Read more about these procedures in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the
Digestive System” section.

N o
Figure 12.18 Ulcerative Colitis

Crohn’s disease and ulcerative colitis are treated with medications, bowel rest, and surgery. No single treatment works for everyone
with Crohn’s disease. The goals of treatment are to decrease the inflammation in the intestines and prevent flare-ups of symptoms.
Surgery may include small bowel resection (SMOL BOW-él 1i-SEK-shiin) or large bowel resection (LARJ BOW-él ri-SEK-
shiin), where part of the bowel is removed. In severe cases, proctocolectomy (prok-t6-ko-LEK-t6-mé) is performed where the
entire colon and rectum are removed. An ileostomy (IL-8-OS-t6-mé) is created, where part of the ileum is brought through an
artificial opening in the abdomen called a stoma (STO-md). A removable external collection pouch, called an ostomy appliance
(OS-t6-me &-PLI-dns), connects to the stoma and collects stool instead of it passing through the anus.  See Figure 12.19"" for an
illustration of an ileostomy and a stoma.

_Small
~"intesting

lleostomy

Figure 12.19 Ileostomy and Stoma

Diverticulosis and Diverticulitis

Diverticula (di-vér-TIK-yu-la) are small, bulging pouches that form in the lower part of the large intestine (colon). Diverticula are
common, especially after age 40, and seldom cause problems. The presence of diverticula is known as diverticulosis (di-vér-tik-
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yii-LO-sis). See Figure 12.20" ' for an illustration of diverticulosis. If one or more of the pouches become inflamed or infected, this
condition is called diverticulitis (di-vér-tik-yi-LIT-is). Diverticulitis can cause severe abdominal pain, fever, nausea, and a change
in bowel habits. Diverticulitis is diagnosed with a CT scan, which can identify inflamed or infected pouches. Mild dlvertlcuhtrs can
be treated with rest, diet changes, and antibiotics. Severe or recurring diverticulitis may require bowel resection surgery

Figure 12.20 Diverticulosis

Esophageal Cancer

Esophageal cancer (i-s6f-a-JE-dl KAN-sér) starts in the tissues of the esophagus. Tumors caused by esophageal cancer may not
cause noticeable symptoms until the cancer has spread. As the tumor grows, it starts to block the esophagus, and the person may
have trouble swallowing or notice that it hurts to swallow. Esophageal cancer typically affects men who are age 60 or older and
grows and spreads rapidly. Risk factors include tobacco use, alcohol use, obesity, chronic gastroesophageal reflux disease, and
Human papillomavirus (HPV). Diagnostic tests include an upper GI series or upper GI endoscopy with biopsy. An esophagectomy
(8-s6f-8-JEK-t6-mé) is the most common treatment for early-stage esophageal cancer. It involves removing some or most of the
esophagus and creating a new esophagus by pulling up part of the stomach into the chest and neck. Chemotherapy, radiation,

. . (9]
targeted therapy, and immunotherapy are also commonly prescribed treatments.

Gastroesophageal Reflux Disease (GERD)

Gastroesophageal reflux disease (GAS-tro-é-sof-a-JE-al REE-fliiks di-ZEZ) (GERD) occurs when stomach acid repeatedly flows
back into the esophagus from the stomach. The acid irritates the lining of the esophagus and causes an ulcer. See Figure 12.21 " for
an illustration of GERD and backup of acid into the esophagus. GERD is typically diagnosed with a procedure called an upper GI
endoscopy. Most people are able to manage the discomfort of GERD with lifestyle changes and medications. Read more about

upper GI endoscopy in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Digestive System” section.

Figure 12.21 GERD

Hepatitis

Hepatitis (hep-3-TTT-is) is a general term used to describe inflammation of the liver. Liver inflammation can be caused by several
viruses (such as hepatitis B and hepatitis C), drugs, excessive alcohol intake, genetic disorders, or by an overactive immune system
that mistakenly attacks the liver, called autoimmune hepatitis. Symptoms include right upper quadrant abdominal pain, jaundice,
light- colored stools dark colored urine, fatigue, nausea, vomiting, and ascites (abdominal swelling due to fluid retention). See
Figure 12. 22" for an image of jaundice. Hepatitis is dlagnosed with blood tests, ultrasound of the liver, and liver biopsy. Treatment
focuses on preventing further damage to the liver and cirrhosis.
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Figure 12.22 Jaundice

Hernia

A hernia occurs when an organ or fatty tissue squeezes through a weak spot in a surrounding muscle or connective tissue. A hiatal
hernia (hi-A-til HER-n&-4) is a condition in which the upper part of the stomach bulges through an opening in the diaphragm. A
large hiatal hernia can cause acid to back up into the esophagus, causing gastroesophageal reflux disorder (GERD). Medications
usually resolve the GERD symptoms, but very large hiatal hernias may require surgery

Irritable Bowel Syndrome (IBS)

Irritable bowel syndrome (IR-i-ti-bl BOWL SIN-drom) (IBS) is a group of symptoms that occur together, including repeated
pain in the abdomen and changes in bowel movements, which may be diarrhea, constipation, or both. Individuals with IBS have
these symptoms without any visible signs of damage or disease in the digestive tract. Health care providers diagnose IBS based on
a medical history and physical exam. Diagnostic testlng, like upper GI endoscopy and colonoscopy, may be performed to rule out
other conditions. IBS is treated with diet changes. o

Pancreatitis

Pancreatitis (pan-kré-a-TIT-is) is inflammation of the pancreas. Pancreatitis can be an acute or chronic condition. Acute
pancreatitis appears suddenly and lasts a short time. Chronic pancreatitis is a long-term condition, and the damage to the pancreas
can get worse over time. Pancreatitis can be caused by blockage in the bile duct caused by gallstones, heavy alcohol use, diabetes,
and pancreatic cancer. However, sometimes a cause is never found. Severe pancreatitis requires treatment in a hospital and can
cause life-threatening cornplications.m'J

Peptic Ulcer Disease

Peptic ulcer disease (PEP-tik UL- ser di-ZEZ) (PUD) refers to ulcers in the stomach lining (gastric ulcers) or the duodenum
(duodenal ulcers). See Figure 12. 23" for an image of an ulcer on an upper endoscopy. PUD can cause complications such as
bleeding, perforation, or blockage in the stomach or duodenum. A common symptom of PUD is pain in the upper part of the
abdomen. Common causes of PUD are Helicobacter pylori (H. pylori) infection and use of nonsteroidal anti-inflammatory drugs
(NSAIDs) like aspirin, ibuprofen, and naproxen.“HI

Esophagus —— 3 i

Ulcer

Stomach

Gastric Ulcer
Figure 12.23 Gastric Ulcer

Common diagnostic tests for PUD include blood tests for H. pylori, a urea breath test, an upper GI endoscopy, or an upper GI
series. In a urea breath test (y66-RE-d bréth tést), the patient swallows a capsule, liquid, or pudding that contains urea that is
“labeled” with a special carbon atom. If H. pylori is present, the bacteria convert the urea into carbon dioxide. After a few minutes,
the patient breathes into a container, exhaling carbon dioxide. The exhaled breath is evaluated by a medical lab technician. If the
test detects the labeled carbon atoms, an H. pylori infection is confirmed.” Read more about upper GI endoscopy and upper GI
series in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Digestive System” section.
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Peritonitis

Peritonitis (per-it-6-NTT-Is) refers to inflammation of the peritoneum, the tissue that lines the inside of the abdominal cavity. It is
typically caused by an infection or by leakage of body fluids from one of the abdominal organs (such as an inflamed appendix,
intestine, pancreas, or gallbladder). Infection of the peritoneum is especially dangerous because it can impact the functioning of the
abdominal organs and also transfer bacteria to the bloodstream where it can cause a life-threatening infection called sepsis. Health
care providers treat peritonitis as an emergency because it can become severe very quickly. It is treated with intravenous antibiotics.
Common symptoms of peritonitis are as follows :

e Mild to severe abdominal pain with sensitivity to touch
o Swollen, distended abdomen
« Paralytic ileus (par--LIT-ik I-lé-iis), which is when the bowels become temporarily paralyzed
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12.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Digestive System

Medical Specialists

Gastroenterology

Gastroenterology (gis-tro-én-tér-OL-3-jé) is the study of the normal function and diseases of the esophagus, stomach, small
intestine, colon and rectum, pancreas, gallbladder, bile ducts, and liver. A physician who specializes in the diagnosis and treatment
of gastrointestinal disorders is known as a gastroenterologist (gas-tro-&n-tér-OL-6-jist).

A colorectal surgeon (ko-16-REK-tal SUR-jén) is a surgeon who specializes in conditions affecting the large intestine (i.e., colon,
rectum, and anus.) A proctologist (prok-TOL-6-jist) is a physician who specializes in the diagnosis and treatment of diseases of the
rectum.

To learn more about gastroenterology, visit the American College of Gastroenterology web page.

Diagnostic Tests

Barium Enema

A barium enema (BAR-6-im EN-8-ma) is a diagnostic procedure involving the use of a contrast material known as barium.
Barium is a chalky material that appears white on X-ray and coats the inner wall of the large intestine for visualization. During the
procedure, barium is administered into the rectum, along with air (that appears black on X-ray). Fluoroscopy is often used during a
barium enema. During fluoroscopy, a continuous X-ray is passed through the large intestine and is transmitted to a monitor so the
movement of the barium through the large intestine can be visualized as it is instilled through the rectum. After the procedure, if the
barium isn’t completely eliminated from the body, constipation or fecal impaction may occur. ' See Figure 12.24 " for an image of
a barium enema showing herniation of the colon. The barium causes the colon to appear white on the left side of the image, and air
in the colon causes it to appear black on the right side of the image.

Figure 12.24 Barium Enema Showing Colon Herniation

Colonoscopy

A colonoscopy (ko6l-6n-OS-ko-pé) is a procedure that examines the inside of the large intestine, including the colon, rectum, and
anus. A sigmoidoscopy (sig-moy-DOS-k6-pé) is a similar procedure but only examines the sigmoid colon. During both
procedures, the physician uses an endoscope (EN-do-skop), a flexible tube with a lighted camera on the end that is inserted into the
anus and colon. Along the way, it sends pictures of the inside of the large intestine to a screen. The physician can take biopsies
during these procedures and also remove polyps,m See Figure 12.25" for an illustration of a colonoscopy.
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Large bowel (colon}

Colonoscope

Figure 12.25 Colonoscopy

The American Cancer Society recommends routine colonoscopy screening for colon cancer for individuals of average risk starting
(5] . . . . o .
at age 45. Colonoscopies are also used to diagnose medical conditions like inflammatory bowel disease or colon cancer.

Colonoscopy prep is very important to the success of the procedure. The health care provider provides detailed instructions to the
patient to follow in the days leading up to the procedure. The purpose of these preparations is to make sure the large intestine is as
clear as possible for visualization of the tissue. Typically, a low-fiber diet is followed for two or three days, followed by a clear
liquid diet on the day before the procedure. The afternoon before the colonoscopy, a strong laxative is taken to purge the bowels.

Upper Gl Endoscopy

During an upper GI endoscopy (UP-&r JT én-DOS-kd-pé en-DOS-ko-pé), also called an esophagogastroduodenoscopy (&-sof-a-
g0-gas-tro-doo-6-de-NOS-ko-pe) (EGD), a doctor uses a flexible tube with a camera to see the lining of the upper gastrointestinal
tract, including the esophagus, stomach, and duodenum. During upper GI endoscopy, biopsies may be taken by passing an
instrument through the endoscope to take small pieces of tissue from the lining of the esophagus. A pathologist examines the tissue
under a rnic:roscope.H See Figure 12.26" for an image of an upper GI endoscopy.

Figure 12.26 Upper GI Endoscopy

Upper GI Series

An upper gastrointestinal series (UP-&r GAS-tro-in-TES-ti-ndl SIR-8z) is an X-ray examination of the upper gastrointestinal (GI)
tract. The esophagus, stomach, and duodenum are made visible on X-ray film by a liquid suspension that may be barium or a
water-soluble contrast. If only the pharynx and esophagus are examined with barium, the procedure is called a barium swallow
(BAR-&-im SWOL-6). Fluoroscopy is often used during an upper GI series to allow the radiologist to visualize the movement of
the barium through the esophagus, stomach, and duodenum as a person drinks. After the procedure, if barium is not completely
eliminated from the body, constipation and fecal impaction can occur.  See Figure 12.27"" for an image of an upper GI series that
shows a hernia and an obstruction. The barium causes the stomach and esophagus to appear white.
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Figure 12.27 Upper GI Series Showing a Hernia and Obstruction

Stool-Based Tests

The U.S. Preventive Services Task Force recommends that adults aged 45 to 75 be screened for colorectal cancer. Several stool-
[11]
based tests can be used to screen for polyps or colorectal cancer !

« Fecal occult blood test (FE-kil 6-KULT blud tést) (FOBT) or (gFOBT): Uses a chemical called guaiac to detect blood in the
stool. For this test, the patient receives a test kit from their health care provider. At home, they use a small stick or brush to
obtain a small amount of stool and place it on a card. The test kit is returned to a lab, where the stool sample is checked for the
presence of blood.

o Fecal immunochemical test (FE-kil im-ylin-O-kém-i-kal t&st): Uses antibodies to detect blood in the stool.

o Stool DNA test (stool de-én-a tést): Combines the fecal immunochemical test with a test that detects altered DNA in the stool.
For this test, an entire bowel movement is collected and sent to a lab, where it is checked for altered DNA and the presence of
blood.

If a stool test is positive, then a colonoscopy is scheduled for follow-up testing. See Figure 12.28" for an image of a stool
specimen container.

Figure 12.28 Stool Specimen Container

Stool Culture

A stool culture (stool KUL-chtir) is a test that detects and identifies bacteria that cause infections of the lower digestive tract. The
test distinguishes between the types of bacteria that cause disease (pathogenic) and the types that are normally found in the
digestive tract (normal flora). The test helps to determine if pathogenic bacteria are the cause of a person’s gastrointestinal
symptoms.[ -
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12.8: Digestive System Learning Activities

Interactive Learning Activity: Label the parts of the digestive system.

Interactive Learning Activity: Study digestive system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test yourself on these digestive related terms.

Interactive Learning Activity: Test yourself on digestive system terms.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 12 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 12.8: Digestive System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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12.9: Glossary

Absorption (ab-SORP-shon): The process in which nutrients enter the bloodstream after food molecules have been broken down
during chemical digestion. (Chapter 12.5)

Adhesion (ad-HE-zhon): Scar tissue from disease or previous surgery that binds anatomical surfaces to each other. (Chapter 12.5)
Amino acids (A-mé-nd AS-idz): Molecules that combine to form proteins. (Chapter 12.5)

Amylase (AM-i-las): An enzyme, produced chiefly in the pancreas and salivary glands, that converts starch and glycogen into
simple sugars. (Chapter 12.4)

Anal (AN-al): Pertaining to the anus, the opening at the end of the digestive tract from which feces exit the body. (Chapter 12.4)
Anastomosis (dn-as-to-MO-sis): A surgical connection between two tubes, vessels, or ducts. (Chapter 12.6)

Anus (A-niis): The opening at the end of the digestive tract where feces leave the body. (Chapter 12.4)

Appendectomy (ap-én-DEK-t6-meé): Surgical removal of the appendix. (Chapter 12.4)

Appendicitis (3-pen-di-SIT-is): Inflammation of the appendix. (Chapter 12.4)

Appendix (a-PEN-diks): A tube-shaped sac attached to and opening into the lower end of the large intestine. (Chapter 12.4)

Ascending colon (a-SEN-ding KO-16n): The first part of the colon which travels upward on the right side of the abdomen.
(Chapter 12.4)

Ascites (4-SI-téz): Abnormal fluid buildup in the abdominal cavity, causing abdominal swelling, often due to liver disease or
cancer. (Chapter 12.5, Chapter 12.6)

Barium enema (BAR-&-iim EN-é-mi): An X-ray exam that can detect changes or abnormalities in the large intestine (colon).
(Chapter 12.7)

Barium swallow (BAR-é-iim SWOL-5): A test that checks for problems in the throat, esophagus, stomach, and small intestine.
(Chapter 12.7)

Bile (BIL): A bitter, greenish-brown alkaline fluid that aids digestion, secreted by the liver and stored in the gallbladder. (Chapter
12.4)

Bilirubin (bil-i-ROO-bin): A yellowish pigment formed in the liver by the breakdown of red blood cells. (Chapter 12.4)
Bolus (BOL-iis): A soft mass of food that is an appropriate size for swallowing. (Chapter 12.5)
Cecum (SE-kiim): The first section of the large intestine, into which the ileum opens. (Chapter 12.4)

Celiac disease (SE-lé-dk di-ZEZ): A serious autoimmune disorder that can occur in genetically predisposed people where the
ingestion of gluten leads to damage in the small intestine. (Chapter 12.6)

Cholecystectomy (ko-lé-sis-TEK-t6-me): Surgical removal of the gallbladder. (Chapter 12.6)

Cholecystitis (ko-lé-sis-TIT-is): Inflammation of the gallbladder, often due to a gallstone blocking the cystic duct. (Chapter 12.4,
Chapter 12.6)

Cholelithiasis (ko-li-lith-I-a-sis): The formation of gallstones in the gallbladder. (Chapter 12.4, Chapter 12.6)

Chyme (KIM): The pulpy acidic fluid that passes from the stomach to the small intestine, consisting of gastric juices and partly
digested food. (Chapter 12.4)

Cirrhosis (sir-RO-sis): A chronic disease of the liver marked by degeneration of cells, inflammation, and fibrous thickening of
tissue. It is often caused by alcoholism or hepatitis. (Chapter 12.6)

Colon cancer (KO-lon KAN-sér): A type of cancer that occurs in the colon or rectum, part of the large intestine, where malignant
cells form in the tissues of the colon. (Chapter 12.6)

Colon polyps (KO-16n POL-ips): Small clumps of cells that form on the lining of the colon, which can become cancerous over
time. (Chapter 12.6)

(cc)(§ ) 12.9.1 https //med.libretexts.org/@go/page/93957


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93957?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/12%3A_Digestive_System_Terminology/12.09%3A_Glossary

LibreTexts"

Colon resection surgery (KO-lon ri-SEK-shiin SUR-jér-€): A surgical procedure to remove a section of the colon. (Chapter
12.6)

Colon resection with colostomy (KO-16n ri-SEK-shiin with kél-OS-t6-mé): A surgical procedure where part of the colon is
removed and the remaining colon is brought to the abdominal surface. (Chapter 12.6)

Colonoscopy (ko6l-6n-OS-ko-p€): A test that allows your doctor to look at the inner lining of your large intestine (rectum and
colon) using a thin, flexible tube called a colonoscope. (Chapter 12.7)

Colorectal surgeon (ko-1o-REK-tal SUR-jén): A doctor who specializes in the surgical treatment of conditions of the colon,
rectum, and anus. (Chapter 12.7)

Colostomy (k6-LOS-t6-me): A surgical procedure that brings one end of the large intestine out through the abdominal wall to
carry stool out of the body. (Chapter 12.6)

Crohn’s disease (kronz diz-EZ): A chronic inflammatory bowel disease that affects the lining of the digestive tract. (Chapter
12.6)

Defecation (déf-é-KA-shon): The final step in digestion when undigested materials are expelled from the body as feces. (Chapter
12.5)

Descending colon (dé-SEN-ding KO-lon): The part of the colon that travels downward on the left side of the abdomen. (Chapter
12.4)

Digestion (di-JES-tion): The process by which food is broken down into absorbable units. (Chapter 12.4)

Diverticula (di-vér-TIK-yii-la): Small, bulging pouches that can form in the lining of the digestive system. (Chapter 12.6)
Diverticulitis (di-vér-tik-yii-LIT-is): Inflammation or infection of one or more diverticula in the digestive tract. (Chapter 12.6)
Diverticulosis (di-vér-tik-yii-L.O-sis): The condition of having diverticula in the colon. (Chapter 12.6)

Duodenum (dii-6-DE-niim): The first section of the small intestine, immediately beyond the stomach, leading to the jejunum.
(Chapter 12.4)

Dysentery (DIS-én-ter-€): An inflammatory disorder of the intestine, especially of the colon, that results in severe diarrhea
containing blood and mucus in the feces with fever, abdominal pain, and rectal tenesmus. (Chapter 12.5)

Dyspepsia (dis-PEP-sé-a): Indigestion or upset stomach, marked by epigastric pain, burning, and nausea. (Chapter 12.5)
Dysphagia (dis-FAj-&-a): Difficulty or discomfort in swallowing. (Chapter 12.4)

Emesis (EM-é-sis): The act of vomiting or ejecting stomach contents through the mouth. (Chapter 12.5)

Endocrine (EN-do-krin): Relating to glands which secrete hormones or other products directly into the blood. (Chapter 12.4)
Endoscope (EN-d6-skap): An instrument used for visual examination of the interior of a hollow body organ. (Chapter 12.7)

Endoscopic retrograde cholangiopancreatography (en-do-SKOP-ik ré-tro-grad ko-LAN-jé-6-pan-kreé-a-TOG-ra-fe)
(ERCP): A procedure used to diagnose and treat problems in the liver, gallbladder, bile ducts, and pancreas. (Chapter 12.6)

Enzymes (EN-zimz): Substances produced by a living organism that act as a catalyst to bring about a specific biochemical
reaction. (Chapter 12.5)

Epiglottis (8p-i-GLOT-is): A flap of cartilage at the root of the tongue, which is depressed during swallowing to cover the opening
of the windpipe. (Chapter 12.4)

Esophageal cancer (i-s6f-a-JE-al KAN-sér): A type of cancer that occurs in the esophagus, the long, hollow tube that runs from
the throat to the stomach. (Chapter 12.6)

Esophageal varices (&-sof-a-JE-al VAR-i-séz): Abnormally swollen veins in the lower part of the esophagus, often associated
with liver disease. (Chapter 12.4)

Esophagectomy (é-sof-a-JEK-t6-mé): A surgical procedure to remove part or all of the esophagus. (Chapter 12.6)

Esophagogastroduodenoscopy (&-sof-a-go-gas-tro-doo-6-de-NOS-ko-pé) (EGD): A diagnostic test to examine the lining of the
esophagus, stomach, and first part of the small intestine. (Chapter 12.7)

Esophagus (i-SOF-a-giis): The muscular tube that conveys food and liquids from the throat to the stomach. (Chapter 12.4)
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Exocrine (EK-s6-krin): Pertaining to the secretion of a substance out through a duct. (Chapter 12.4)

Fecal immunochemical test (FE-kil im-ylin-O-kém-i-kal tést): A test that checks stool for tiny amounts of blood released by
polyps or colorectal cancer. (Chapter 12.7)

Fecal occult blood test (FE-kil 6-KULT blid tést) (gFOBT): A test that checks stool samples for hidden (occult) blood using a
chemical called guaiac. (Chapter 12.7)

Feces (FE-séz): Waste matter discharged from the bowels after food has been digested. (Chapter 12.4)
Flatus (FLA-tis): Gas in the gastrointestinal tract, expelled through the anus. (Chapter 12.4, Chapter 12.5)
Gallbladder (GAWL-blad-ér): A small organ where bile is stored, before it is released into the small intestine. (Chapter 12.4)

Gallstone (GAWL-ston): A small, hard crystalline mass formed abnormally in the gallbladder or bile ducts from bile pigments,
cholesterol, and calcium salts. (Chapter 12.6)

Gastric juice (GAS-trik JOOS): A digestive fluid secreted by the stomach, containing hydrochloric acid, pepsin, and other
enzymes. (Chapter 12.4)

Gastroenteritis (GAS-trd-én-tér-I-tis): Inflammation of the stomach and intestines, typically resulting from bacterial toxins or
viral infection and causing vomiting and diarrhea. (Chapter 12.5)

Gastroenterologist (gis-tro-én-tér-OL-6-jist): A physician who specializes in the diagnosis and treatment of diseases of the
digestive system. (Chapter 12.7)

Gastroenterology (gas-tro-én-tér-OL-i-jé): The study of the digestive system and its disorders. (Chapter 12.7)

Gastroesophageal reflux disease (GAS-tro-é-sof-a-JE-al REE-fliks di-ZEZ) (GERD): A chronic condition where stomach acid
or bile flows into the food pipe (esophagus) and irritates the lining. (Chapter 12.4, Chapter 12.6)

Gingivitis (jin-ji-VIT-is): Inflammation of the gums. (Chapter 12.4)

Glossitis (glo-SIT-is): Inflammation of the tongue. (Chapter 12.4)

Hard palate (HARD PAL-at): The bony front part of the palate. (Chapter 12.4)

Hemorrhoid (HEM-0-royd): A swollen vein or group of veins in the region of the anus. (Chapter 12.4)

Hepatitis (hep-a-TIT-is): Inflammation of the liver, usually caused by a viral infection or liver toxins. (Chapter 12.6)
Hepatomegaly (hep-at-6-MEG-a-1€): An enlarged liver. (Chapter 12.4)

Hernia (HUR-né-a): A condition in which part of an organ is displaced and protrudes through the wall of the cavity containing it,
often involving the intestine at a weak point in the abdominal wall. (Chapter 12.5, Chapter 12.6)

Hiatal hernia (hi-A-til HER-né-d): A type of hernia in which abdominal organs (typically the stomach) slip through the
diaphragm into the middle compartment of the chest. (Chapter 12.6)

Hydrochloric acid (HI-dro-klar-IK AS-id): A component of gastric juice that helps create the acidic environment in the stomach.
(Chapter 12.4)

Ileocecal valve (IL--6-SE-kil VALV): A sphincter muscle valve that separates the small intestine and the large intestine.
(Chapter 12.4)

Ileostomy (IL-&-OS-t6-meé): A surgical opening constructed by bringing the end of the small intestine (the ileum) out onto the
surface of the skin. (Chapter 12.6)

Ileum (IL-&-tim): The third portion of the small intestine, between the jejunum and the cecum of the large intestine. (Chapter 12.4)

Irritable bowel syndrome (IR-i-ti-bl BOWL SIN-drom) (IBS): A common disorder affecting the large intestine, causing
cramping, abdominal pain, bloating, gas, diarrhea, and constipation. (Chapter 12.6)

Jaundice (JAWN-dis): A medical condition with yellowing of the skin or whites of the eyes, arising from excess of the pigment
bilirubin. (Chapter 12.4, Chapter 12.6)

Jejunum (ji-JU-num): The part of the small intestine between the duodenum and ileum. (Chapter 12.4)
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Laparoscope (LAP-a-ro-skop): A thin tube with a camera and light at the end, used for viewing the interior of the abdominal or
pelvic cavities. (Chapter 12.6)

Large bowel resection (LARJ BOW-él ri-SEK-shiin): Surgical removal of part of the large intestine. (Chapter 12.6)

Large intestine (LARJ IN-tés-tin): The last part of the digestive system, absorbing water and electrolytes, forming and storing
feces. (Chapter 12.4)

Lipase (LI-pas): An enzyme that catalyzes the hydrolysis of fats (lipids). (Chapter 12.4)
Liver (LIV-ér): A large lobed glandular organ in the abdomen, involved in many metabolic processes. (Chapter 12.4)

Lower esophageal sphincter (LOH-ér i-SOF-a-gé-al SFINGK-tér): A ring of muscle at the end of the esophagus where it meets
the stomach, which acts as a valve to prevent the backflow of stomach contents. (Chapter 12.4)

Melena (mé-LE-na): Dark sticky feces containing partly digested blood, indicative of gastrointestinal bleeding. (Chapter 12.5)
Nausea (NAW-zé-a): A feeling of sickness with an inclination to vomit. (Chapter 12.5)

NPO (en-pé-6): A commonly used medical abbreviation for “nil per os,” the Latin phrase that means “nothing by mouth.”
(Chapter 12.5)

Nutrients (NU-tré-éntz): Substances that provide nourishment to cells. (Chapter 12.5)

Obesity (0-BE-si-té): A medical condition in which excess body fat has accumulated to an extent that it may have a negative effect
on health. (Chapter 12.5)

Oral cavity (OR-idl KAV-i-t€): The mouth area, encompassing the lips, cheeks, palate, and floor of the mouth. (Chapter 12.4)

Ostomy appliance (OS-t6-mé d-PLI-ins): A device used to collect waste from a surgically diverted biological system (such as a
colostomy, ileostomy). (Chapter 12.6)

Palpate (PAL-pat): Examine (a part of the body) by touch, especially for medical purposes. (Chapter 12.5)
Pancreas (PAN-kré-as): A large gland behind the stomach which secretes digestive enzymes into the duodenum. (Chapter 12.4)
Pancreatitis (pan-kré-a-TIT-is): Inflammation of the pancreas. (Chapter 12.6)

Paralytic Ileus (par-a-LIT-ik I-lé-iis): A condition in which the intestine does not work properly and there is no movement of
food or waste in the intestine. (Chapter 12.6)

Partial colectomy (par-shul ko-LEK-t6-mé): A surgical procedure to remove part of the colon and is used to treat or prevent
diseases and conditions that affect the colon. (Chapter 12.6)

Peptic ulcer disease (PEP-tik UL-sér di-ZEZ) (PUD): A condition where ulcers form on the lining of the stomach, lower
esophagus, or small intestine, typically caused by inflammation due to H. pylori bacteria and the use of NSAIDs. (Chapter 12.6)

Percutaneous endoscopic gastrostomy (piir-kii-TA-né-iis én-DOS-ko-pik gis-TROS-t6-mé) (PEG): A medical procedure in
which a tube is passed into a patient’s stomach through the abdominal wall, most commonly to provide a means of feeding when
oral intake is not adequate. (Chapter 12.5)

Peristalsis (pér-i-STAL-sis): The involuntary constriction and relaxation of the muscles in the intestine or another canal, creating
wave-like movements that push the contents forward. (Chapter 12.4, Chapter 12.5)

Peritoneum (pér-i-to-NE-tim): A serous membrane lining the cavity of the abdomen and covering the abdominal organs. (Chapter
12.4)

Peritonitis (pér-it-6-NIT-is): Inflammation of the peritoneum, the tissue that lines the inner wall of the abdomen and covers and
supports most of your abdominal organs. (Chapter 12.4, Chapter 12.6)

Pharynx (FAR-inks): The muscular tube extending from the back of the nasal cavities and the mouth to the esophagus, known as
the throat. (Chapter 12.4)

Polypectomy (pol-i-PEK-t6-meé): Surgical removal of polyps from the colon or rectum. (Chapter 12.6)

Probiotics (pro-bi-OT-iks): Live bacteria and yeasts that are good for your health, especially your digestive system. (Chapter
12.5)

Proctocolectomy (prok-to-ko-LEK-to-mé): Surgical removal of the rectum and all or part of the colon. (Chapter 12.6)
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Proctologist (prok-TOL-o0-jist): A physician who specializes in diagnosing and treating disorders of the rectum and anus.
(Chapter 12.7)

Proctoscope (PROK-ta-skop): An instrument for examining the rectum. (Chapter 12.4)

Pyloric sphincter (pi-LOR-ik SFINGK-tér): A ring of smooth muscle at the end of the stomach, regulating the flow of partially
digested food into the small intestine. (Chapter 12.4)

Radiofrequency ablation (RA-dé-6-FRE-kwén-sé d-bla-shiin): A medical procedure in which part of the electrical conduction
system of a tumor or other dysfunctional tissue is ablated using the heat generated from high-frequency alternating current.
(Chapter 12.6)

Rectum (REK-tiim): The final section of the large intestine, terminating at the anus. (Chapter 12.4)

Reflux (RE-flitkks): The backward flow of stomach contents into the esophagus or throat, causing heartburn or acid indigestion.
(Chapter 12.5)

Salivary (SAL-i-var-€): Related to or producing saliva. (Chapter 12.4)

Sigmoid colon (SIG-moyd KO-lon): The S-shaped last part of the colon, leading into the rectum. (Chapter 12.4)

Sigmoidoscopy (sig-moy-DOS-ké-pé): A medical examination of the sigmoid colon by means of a sigmoidoscope. (Chapter 12.7)
Small bowel resection (SMOL BOW-él ri-SEK-shiin): Surgical removal of part of the small intestine. (Chapter 12.6)

Small intestine (SMOL IN-tés-tin): The part of the intestine where most of the digestion and absorption of food occurs, extending
between the stomach and large intestine. (Chapter 12.4)

Soft palate (SOFT PAL-at): The fleshy, flexible part towards the back of the roof of the mouth. (Chapter 12.4)
Steatorrhea (sté-at-6-RE-a): The excretion of abnormal quantities of fat with the feces. (Chapter 12.4)

Stoma (STO-ma): An artificial opening made into a hollow organ, especially one on the surface of the body leading to the gut or
trachea. (Chapter 12.6)

Stomach (STUM-ak): A sac-like organ of the digestive system that mixes food with gastric juices to begin the digestion of
proteins. (Chapter 12.4)

Stomatitis (std-ma-TIT-is): Inflammation of the mouth and lips. (Chapter 12.4)

Stool culture (stool KUL-chiir): A test to detect and identify bacteria that cause infections of the lower digestive tract. (Chapter
12.7)

Stool DNA test (stool dé-én-a tést): A test that checks stool samples for certain DNA markers that cells from colorectal cancer or
polyps shed into the stool. (Chapter 12.7)

Sublingual (siib-LING-gwal): Underneath the tongue. (Chapter 12.4)
Tongue (TUNG): A muscular organ in the mouth, aiding in tasting, swallowing, and speaking. (Chapter 12.4)
Transverse colon (trans-VURS KO-16n): The middle part of the colon which travels across the abdomen. (Chapter 12.4)

Ulcerative colitis (UL-sér-a-tiv ko-LI-tis): A chronic, inflammatory bowel disease that causes inflammation in the digestive tract,
specifically in the lining of the large intestine (colon) and rectum. (Chapter 12.6)

Upper gastrointestinal series (UP-ér GAS-tré-in-TES-ti-nal SIR-8z): A series of X-rays of the patient’s esophagus, stomach,
and small intestine. (Chapter 12.7)

Upper GI endoscopy (UP-ér Ji én-DOS-ké-pé en-DOS-ko-pé): A procedure in which a thin scope with a light and camera at its
tip is used to look inside the upper digestive tract — the esophagus, stomach, and the first part of the small intestine, called the
duodenum. (Chapter 12.7)

Urea breath test (yoo-RE-a bréth tést): A diagnostic test for Helicobacter pylori using a special form of urea. (Chapter 12.6)
Uvula (YU-vyui-ld): A fleshy extension at the back of the soft palate that hangs above the throat. (Chapter 12.4)
Uvulitis (@-vyu-LIT-is): Inflammation of the uvula. (Chapter 12.4)
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Villi (VIL-1): Small, finger-like projections that protrude from the epithelial lining of the intestinal wall, increasing the surface area
for absorption. (Chapter 12.4)

Visceral (VIS-ér-il): Relating to the internal organs of the body, especially those in the abdomen. (Chapter 12.5)
Vomiting (VOM-i-ting): Ejecting matter from the stomach through the mouth. (Chapter 12.5)

Xerostomia (zér-6-STO-mé-a): Dry mouth, often due to a decrease in saliva production. (Chapter 12.4)

This page titled 12.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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13.1: Introduction to the Skeletal System

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
skeletal system

o Identify meanings of key word components of the skeletal system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the skeletal
system

o Use terms related to the skeletal system

e Use terms related to the diseases and disorders of the skeletal system

The skeletal system is composed of bones, cartilage, and ligaments. It performs several functions, including supporting the body,
1
protecting internal organs, producing blood cells, and storing/releasing minerals.

This chapter will review common word components related to the skeletal system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the skeletal system and common diseases and disorders. Medical specialists, diagnostic
tests, and procedures related to the skeletal system will also be discussed.

View a supplementary YouTube video  on the skeletal system: The Skeletal System: Crash Course Anatomy & Physiology #19

1. This work is a derivative of Anatomy & Physiology by OpenStax and is licensed under CC BY 4.0. Access for free at
https://openstax.org/details/books/anatomy-and-physiology-2e <

2. CrashCourse. (2015, May 18). The skeletal system: Crash Course Anatomy & Physiology #19 [Video]. YouTube. All rights
reserved. https://www.youtube.com/watch?v=rDGqkMHPDgE ¢«

This page titled 13.1: Introduction to the Skeletal System is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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13.2: Word Components Related to the Skeletal System

This section will describe common word components related to the skeletal system. These word components help build definitions
for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in Chapter 1.5.

Prefixes Related to the Skeletal System
e a-: Absence of, without

o ab-: Away from

¢ ad-: Towards

o brady-: Slow

o dys-: Painful, difficult, abnormal, labored
¢ hyper-: Above, excessive

o inter-: Between

¢ intra-: Within, in

¢ poly-: Many, much

¢ sub-: Below, under

e supra-: Above

o sym-: Together, joined

o syn-: Together, joined

Word Roots With a Combining Vowel Related to the Skeletal System
o ankyl/o: Stiff, bent

e aponeur/o: Aponeurosis

o arthr/o: Joint

¢ burs/o: Bursa

e carp/o: Carpals, wrist

e chondr/o: Cartilage

¢ clavic/o: Clavicle, collarbone

¢ clavicul/o: Clavicle, collarbone

e cost/o: Ribs

e crani/o: Cranium

o disk/o: Intervertebral disk

o femor/o: Femur, upper leg bone

o fibul/o: Fibula, lower leg bone

¢ humer/o: Humerus, upper arm bone

o ili/o: Tlium

o ischi/o: Ischium

« kines/o: Movement, motion

o kyph/o: Increased convexity of the spine
¢ lord/o: Bent forward, increased concavity of the spine
o lumb/o: Loin, lumbar region of the spine
« mandibul/o: Mandible, lower jawbone

o maxill/o: Maxilla, upper jawbone

e menisc/0: Meniscus, crescent

o myel/o: Bone marrow, spinal cord

e oste/o: Bone

o patell/o: Patella, kneecap

o pelv/i: Pelvis, pelvic bone

e petr/o: Stone

o phalang/o: Bones of the finger and toes
¢ pub/o: Pubis

o rachi/o: Vertebral spine, vertebral column

https://med.libretexts.org/@go/page/93960
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¢ radi/o: Radius

e sacr/o: Sacrum

¢ scapul/o: Scapula, shoulder blade

o scoli/o: Crooked, curved

o spondyl/o: Vertebra, spine, vertebral column
e stern/o: Sternum, breastbone

e synovi/o: Synovia

e tars/o: Tarsals, ankle bones

¢ ten/o: Tendon

¢ tend/o: Tendon

¢ tendin/o: Tendon

o tibi/o: Tibia, lower leg bone

¢ uln/o: Ulna, lower arm bone

o vertebr/o: Vertebra, spine, vertebral column

Suffixes Related to the Skeletal System
o -ad: Towards

o -al: Pertaining to

o -algia: Pain

e -ar: Pertaining to

o -asthenia: Weakness

o -blast: Formative cell

e -centesis: Surgical puncture to aspirate fluid

e -clasia: Break

o -clasis: Break

o -clast: Break

o -desis: Surgical fixation, fusion

e -ectomy: Excision, surgical removal, cutting out
o -gram: The record, radiographic image

o -graphy: Process of recording, radiographic imaging
e -ic: Pertaining to

o -itis: Inflammation

o -lysis: Loosening, separating, dissolution

o -malacia: Softening

o -oid: Resembling

e -oma: Tumor

o -osis: Abnormal condition

e -penia: Abnormal reduction

o -physis: Growth

o -plasty: Surgical repair

o -rrhaphy: Suturing, repairing

e -sarcoma: Malignant tumor

o -schisis: Split, fissure

e -scopy: Process of viewing, visual examination
e -tomy: Incision, cut into

o -trophy: Nourishment, development

This page titled 13.2: Word Components Related to the Skeletal System is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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13.3: Examples of Skeletal Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the skeletal system that can be easily defined by breaking the terms into
their word components.

Arthrocentesis

1. Break down the medical term into word components: Arthr/o/centesis

2. Label the word components: Arthr = WR; o = CV; centesis = S

3. Define the word components: Arthr = joint; centesis = surgical puncture to aspirate fluid

4. Create a final definition of the medical term: A surgical puncture to aspirate fluid from a joint

Osteomyelitis

1. Break down the medical term into word components: Oste/o/myel/itis

2. Label the word components: Oste = WR; 0 = CV; myel = WR; itis = S

3. Define the word components: Oste = bone; myel = bone marrow; itis = inflammation
4. Create a final definition of the medical term: Inflammation of bone and bone marrow

Vertebroplasty

1. Break down the medical term into word components: Vertebr/o/plasty

2. Label the word components: Vertebr = WR; o = CV; plasty = S

3. Define the word components: Vertebr = vertebral column; plasty = surgical repair

4. Create a final definition of the medical term: Surgical repair of the vertebral column

Interactive Learning Activity: Practice defining and pronouncing skeletal system medical terms by breaking
them down into word parts.

You can also print these flashcard activities as a Chapter 13 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 13.3: Examples of Skeletal Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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13.4: Anatomy of the Skeletal System

The skeleton system supports the body, facilitates movement with muscles, protects soft body parts, produces blood cells, and
Rt . : . .
stores and releases calcium. Muscles, movement and muscular disorders are discussed in the “Muscular System Terminology”

chapter.

The skeletal system includes bones, joints, cartilages, and ligaments that support and give shape to the body. See Figure 13.1" for
an illustration of the skeletal system. The skeletal system is subdivided into two major divisions called the axial skeleton and the
appendicular skeleton. Each division is discussed in the following sections, along with related medical terms.

Skull
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Figure 13.1 Axial and Appendicular Skeletal Systems

The Axial Skeleton
The axial skeleton forms the central axis of the body and includes the bones of the head, neck, chest, and back. It serves to protect

the brain, spinal cord, heart, and lungs. It also serves as the attachment site for muscles that move the head, neck, back, shoulder,
e e . . . . . . [3]
and hip joints. The axial skeleton includes the cranium, hyoid, vertebral column, and thoracic cage.

Cranium

The cranium (KRA-ng-lim) is subdivided into the skull and the facial bones. It supports the face and protects the brain.” See
Figure 13.2" for an illustration of the anterior bones of the skull and the face. A craniotomy (kra-né-OT-6-mé) refers to a surgical
opening into the skull. A cranioplasty (KRA-né-6-plis-t€) refers to surgical repair of the cranium.
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Figure 13.2 Bones of the Anterior Skull and Face

The major bones of the skull include the followingw:

« Frontal (FRUN-til): Forehead

o Parietal (pa-ri-ET-al): Upper lateral sides of the skull

» Temporal (TEM-p6-ril): Lower lateral sides of the skull

« Sphenoid (SFE-noid): Posterior eye sockets and part of the base of the skull

o Ethmoid (ETH-moid): Part of the nose and base of the skull i

o Occipital (6k-SIP-i-til): Posterior skull and base of the skull (See Figure 13.3 ' for an image of the occipital bone.)

Figure 13.3 Occipital Bone

The facial bones form the upper and lower jaws, the nose, nasal cavity and nasal septum, and the orbit. The facial bones include 14
bones, with six paired bones and two unpaired bones. The paired bones are the maxillae, palatine, zygomatic, nasal, lacrimal, and

. . . . [8]
inferior nasal conchae bones. The unpaired bones are the vomer and mandible bones :

 Zygomatic (z1-g6-MAT-ik): Pair of cheekbones

o Maxillary (MAK-si-lir-8): Upper jaw and hard palate

o Palatine (PAL-i-tn): Pair of L-shaped bones between the maxilla and sphenoid that form the hard palate, walls of the nasal
cavity, and the orbital floor of the eye

¢ Nasal (NA-zil): Pair of bones that form the bridge of the nose

o Lacrimal (LAK-ri-mil): Walls of the inner (medial) orbit (i.e., eye socket)

o Inferior conchae (IN-fer--6r KON-ké): Lower lateral walls of the nasal cavity

o Vomer (VO-mér): Bone that separates the left and right nasal cavity

« Mandible (MAN-di-biil): Lower jawbone and only movable bone of the skull

The temporomandibular joint (t8m-p6-r6-MAN-di-bii-14r) (TMJ) is a hinge joint between the temporal bone and the mandible
that allows for the opening, closing, protrusion, retraction, and lateral movement of the lower jaw. Protrusion moves the mandible
forward, and retraction pulls the mandible backward towards the neck.
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Hyoid

The hyoid (HI-oid) bone is an independent bone that does not contact any other bone and thus is not part of the skull. It is a small
U-shaped bone located in the upper neck near the level of the inferior mandible, with the tips of the “U” pointing posteriorly. The
hyoid serves as the base for the tongue above and is attached to the larynx and the pharynx below. Movements of the hyoid are
coordinated with movements of the tongue, larynx, and pharynx during swallowing and speaking.w See Figure 13.4"" for an
illustration of the hyoid bone.
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Larynx

K Grealar horn
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-&._T\/Q—Lassermrn

Right lateral view

Figure 13.4 Hyoid

Vertebrae and Vertebral Column

The vertebral column consists of vertebrae (VUR-ti-bra) that are separated by intervertebral disks (in-tér-VERT-8-brél disks).
The spinal cord runs through the center of the vertebrae. See Figure 13.5 " for an illustration of the parts of a vertebra. Diskitis
(dis-KI-tis) refers to inflammation of an intervertebral disk. A herniated disk (hiir-né-A-tid disk) refers to a condition in which a
disk protrudes beyond the normal confines of the vertebrae. Spondylosis (spon-di-L.O-sis) is a painful condition of the spine
resulting from the degeneration of the intervertebral disks. A diskectomy (dis-KEK-t3-mé) refers to excision of an intervertebral
disk. A laminectomy (1im-i-NEK-t6-mé) refers to excision of all or part of the lamina to ease pressure on the spinal cord or the
nerve roots that may be caused by injury, herniated disk, narrowing of the spinal canal, or tumors. The lamina is the area of the

. [13]
vertebra where spinous and transverse processes connect.
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Figure 13.5 Vertebrae

Together, the vertebrae and intervertebral disks form the vertebral column (vir-TE-bral KOL-iim), also known as the spinal
column. It is a flexible column that supports the head, neck, and body and allows for their movements. It also protects the spinal
cord, which passes down the back through the vertebral foramen. ~ View an illustration of the vertebral column in Figure 136,
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The vertebrae are divided into five regions called the cervical, thoracic, lumbar, sacrum, and coccyx

Figure 13.6 Vertebral Column

Vertebrae Regions

o Cervical (SUR-vi-kil): The first 7 vertebrae in the neck region, C1 to C7

o Thoracic (tho-RAS-ik): The next 12 vertebrae that form the outward curvature of the spine, T1 to T12

o Lumbar (LUM-bir): The next 5 vertebrae that form the inner curvature of spine, L1 to L5

e Sacrum (SA-krtim): The triangular-shaped bone at the base of the spine, formed by the fusion of five sacral vertebrae, a process
that does not begin until after the age of 20. See Figure 13.7"" for an illustration of the sacrum.

o Coccyx (KOK-siks): The tailbone, formed by the fusion of four very small coccygeal vertebrae. See Figure 13.8"" for an
illustration of the coccyx.

Figure 13.7 Sacrum

Figure 13.8 Coccyx
Vertebral Curvature
The vertebral column is normally curved with two primary curvatures (thoracic and sacrococcygeal curves) and two secondary
1]
curvatures (cervical and lumbar curves)
Thoracic Cage

The thoracic cage, commonly known as the rib cage, forms the chest (thorax). It consists of the sternum and 12 pairs of ribs, along
with their costal cartilages. The ribs are anchored posteriorly to the 12 thoracic vertebrae (T1-T12). See Figure 13.9" for an

https://med.libretexts.org/@go/page/93962
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illustration of the thoracic cage. The thoracic cage protects the heart and lungs.U
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Figure 13.9 Thoracic Cage (a) sternum and (b) 12 pairs of ribs

The sternum (STUR-nﬁm), also known as the breastbone, is divided into three partsm‘:

¢ Manubrium (mi-NU-bré-iim): The upper portion of the sternum
¢ Body (bdd-€): The middle portion of the sternum
¢ Xiphoid process (ZI-foid PRO-sés): The lower portion of the sternum made of cartilage

The 12 sets of ribs can be classified as true ribs, false ribs, and floating ribs

¢ True ribs (TROO ribz): Ribs 1-7 that are attached to the front of the sternum
o False ribs (FOLS ribz): Ribs 8, 9, and 10 that are attached to the cartilage that joins the sternum
« Floating ribs (FLO-3-ting ribz): Ribs 11 and 12 that are not attached to the front of the sternum

Intercostal (int-8r-KOS-til) means between the ribs. In clinical practice, intercostal retractions (in-tér-KOS-tal ré-trik-SHonz)
may be observed in individuals experiencing labored breathing, where the muscles pull in between the ribs.

The Appendicular Skeleton

The appendicular skeleton includes the upper and lower limbs, plus the bones that attach each limb to the axial skeleton.

Upper Limbs

The bones of the upper limbs include the bones of the arms, wrists, and hands. The shoulder attaches the upper limbs to the axial
skeleton. See Figure 13.10[f)‘ for an illustration of the upper limbs and pectoral girdle, the bony support of the shoulder consisting
of the clavicle and scapula.””
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Figure 13.10 Upper Limbs and Shoulder

Arms

There are three bones in each arm  :

¢ Humerus (HYOO-mér-iis): Upper arm

¢ Radius (RA-dé-iis): The thumb side of the forearm
o Ulna (UL-ni): The fifth finger side of the forearm

View a YouTube video  from UCDenver Anatomy Lab: Radius & Ulna

Wrists, Hands, and Fingers

See Figure 13.11"" for an illustration of the bones of the wrist, hand, and fingers. The bones of the hand and wrist include the
carpals, metacarpals, and phalanges[ v

« Carpals (KAR-pilz): Wrist bones

o Metacarpals (mét-a-KAR-pilz): Bones of the palm of hand

« Phalanges (fi-LAN-jéz): Fingers (and toes)

A single finger is called a phalanx (FA-lingks) and is composed of three bones called the distal phalanx, medial phalanx, and
proximal phalanx. The exception is the thumb, which only has two bones, the distal and proximal.["”
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Figure 13.11 Hands, Wrist, and Fingers
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The Shoulder

Refer back to Figure 13.10 to view the bones of the shoulder that connect the arms to the axial skeleton to form the pectoral girdle
and include the clavicle, scapula, and acromion

o Clavicle (KLAV-i-kiil): Connect the sternum to the scapula, also known as the collarbone
o Scapula (SKAP-yii-14): Shoulder blade

¢ Acromion (3-KRO-mé-on): An extension from the scapula that forms the bony tip of the shoulder
Together, the clavicle, acromion, and spine of the scapula form a V-shaped bony line that provides for the attachment of neck and

. (33]
back muscles that act on the shoulder, as well as muscles that pass across the shoulder joint to act on the arm. %

Lower Limbs
The bones of the lower limb include bones of the leg and the feet. The hip attaches the lower limbs to the axial skeleton.

Leg

See Figure 13.12"" for an illustration of the leg bones, including the femur, patella, tibia, and fibula :

¢ Femur (FE-miir): Thigh bone, the longest and strongest bone in the human body

« Patella (pa-TEL-4): Kneecap

o Tibia (TIB-é-&): The medial bone and main weight-bearing bone of the lower leg, commonly called the shin. The distal end of

the tibia forms the medial malleolus (ME -d&-a1 MAL-&-5-liis), which forms the bony protrusion on the medial side of the
ankle.

« Fibula (FIB-yii-14): The smaller, lateral bone of the lower leg. The distal end of the fibula forms the lateral malleolus (LAT-&r-
il MAL-8-6-liis), which forms the bony protrusion on the lateral side of the ankle.

Femur

Patella

Tibia

Fibula

Figure 13.12 Leg Bones
Feet

See Figure 13.13"" for an illustration of the bones of the ankles and feet. There are several foot bones, but the major bones include
the tarsals, metatarsals, phalanges, and calcaneus

Tarsals (TAR-silz): Bones of the posterior half of the foot

o Metatarsals (mét-3-TAR-silz): Bones of the anterior half of the foot

« Phalanges (fi-LAN-jéz): Toes (and fingers). The hallux (HAL-liiks) is the great toe.
¢ Calcaneus (kil-KA-né-iis): Heel bone

Like the fingers, the toes are composed of three bones called the distal phalanx, medial phalanx, and proximal phalanx, with the
exception of the great toe, which only has two bones, the distal and proxirnal.“’m
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Figure 13.13 Bones of the Feet

The Hip

The hip serves as the attachment point for each lower limb at the acetabulum (is-&-TAB-yii-liim), the large socket that holds the

head of the femur. Each adult hip bone is formed by three separate pelvic bones, called the ilium, ischium, and pubis, that fuse
. [39] . [40] . . .

together during the late teenage years.  See Figure 13.14  for an image of the hip and pelvis.

ium Pelvic girdle

lliac crest

lliac spine

Acetabulum

Ischium

Pubis —

Figure 13.14 Hip and Pelvis

The ilium (IL-&-tim) is the superior region that forms the largest part of the hip bone. It is attached to the sacrum at the sacroiliac
joint. The ischium (IS-ké-tim) forms the posteroinferior region of each hip bone and supports the body when sitting. The pubis
(PYU-bis) forms the anterior portion of the hip bone. The pubis curves medially, where it joins to the pubis of the opposite hip
bone at a specialized joint called the pubic symphysis (PYU-bik SIM-fi-sis). The pelvis (PEL-vis) refers to the entire structure
formed by the two hip bones, the sacrum, and the coccyx.\ "' See Figure 13.15"" for an illustration of the parts of the pelvis.
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Figure 13.15 Pelvis

The shape of the pelvis is different for males and females. In general, the bones of the male pelvis are thicker and heavier because

they have adapted to support a male’s typically heavier physical build. Because the female pelvis has adapted for childbirth, it is

wider than the male pelvis. The shape and size of the pelvis can be used during forensic assessment to identify if skeletal remains

are male or female.  See Figure 13.16  fora comparison of the female and male pelvis.
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l Subpubic angle ‘
Figure 13.16 Comparison of Female and Male Pelvis

Joints

Joints (joyntz), also called articulations, are places where two bones or bone and cartilage come together and form a connection.

Dislocation (dis-16-KA-shdn) refers to displacement of a bone from its normal position in a joint. Joints are categorized based on
. . .. . . . . 1 s s [45]

their form and amount of movement and are referred to as fibrous joints, cartilaginous joints, or synovial joints. :

Fibrous Joints, Ligaments, and Tendons

Fibrous joints (FI-briis joints), also called synarthrosis or nonmoveable joints, occur when bones are attached by fibrous
connective tissue. There are three types of fibrous joints: suture, gomphosis, and syndesmosis. A suture is the narrow fibrous joint
found between most bones of the skull. A gomphosis is the narrow fibrous joint between the roots of a tooth and the bony socket in
the jav&‘ ]into which the tooth fits. A syndesmosis is a joint held together by a ligament, a type of connective tissue that connects
bones.

Other fibrous connective tissues in the musculoskeletal system include ligaments and tendons. Ligaments (LIG-d-ménts) are
narrow bands of flbrous connectlve tissue that connect a bone to a bone. A tendon (TEN-don) is a fibrous connective tissue that
attaches muscle to bone.  See Figure 13. 17" for an image that compares ligaments and tendons.

Ligaments connect |
one bone to another

Tendons connect
bone to muscles

y
Figure 13.17 Comparison of Ligaments and Tendons

Cartilaginous Joints

Cartilaginous joints (kir-ti-LAJ-i-niis joints), also called amphiarthrosis or slightly moveable joints, occur when two bones are
connected by cartilage (KAR-ti-1ij), a tough but flexible type of connective tissue. Examples of cartilaginous joints include the
pubic synthesis and intervertebral disks.

Synovial Joints

Synovial joints (si-NO-vé-il joints), also called diarthroses or fully movable joints, have a fluid-filled space where two bones
come together, called a joint cavity. Because the bones in a synovial joint are not directly connected to each other with fibrous
connective tissue or cartilage, they are able to move freely against each other, allowing for increased joint mobility. Synovial joints
are the most common type of joint in the body. A synovial membrane (si-NO-vé-il MEM-bran) is the lining or covering of
synovial joints, and synovial fluid (si-NO-vé-il FLOO-id) is the lubrlcatmg fluid found between synovial joints. A synovectomy
(sin-6-VEK-t6-mé) refers to excision of the synovial membrane.  See Figure 13. 18" for an illustration of a synovial joint.
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Figure 13.18 Synovial Joint
Types of Synovial Joints

Synovial joints are categorized based on the shapes of the articulating surfaces of the bones that form each joint. The six types of
synovial joints are pivot, hinge, condyloid, saddle, plane, and ball-and-socket joints.[ 7 See Figure 13.19 " for an illustration of the
various types of synovial joints.
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Figure 13.19 Types of Synovial Joints

A few synovial joints of the body have a fibrocartilage structure located between the articulating bones called an articular disk or
meniscus. Articular disks (ar-TIK-yii-lir disks) are generally small and oval-shaped whereas a meniscus (mé-NIS-kiis) is larger
and C-shaped. For example, the knee connects the femur (upper leg bone) to the tibia (one of the lower leg bones) with a piece of
fibrous cartilage called the meniscus. Meniscitis (men-i-SIT-is) refers to inflammation of the meniscus. A meniscectomy (mén-i-
SEK-t6-mé) refers to excision of the meniscus.

In addition to the meniscus, the knee also contains ligaments, tendons, and additional cartilage. Ligaments in the knee include the
anterior cruciate ligament (in-TIR-8-6r KRU-shé-at LIG-4-mént) (ACL), lateral collateral ligament (LAT-ér-i1 KOL-3-TER-al
LIG-3-mént) (LCL), medial collateral ligament (ME-de-il KOL-i-TER-il LIG-i-mént) (MCL), and posterior cruciate
ligament (pos-TIR-8-6r KRU-she-at LIG-i-mént) (PCL). See Figure 13.20 " for an illustration of these structures in the knee
joint.
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Figure 13.20 The Knee Joint Contains Ligaments, Tendons, Cartilage, and a Meniscus

An additional structure located outside of a synovial joint is a bursa. A bursa (BUR-s#) is a thin connective tissue sac filled with
lubricating fluid located in regions where skin, ligaments, muscles, or tendons rub against each other. Bursae are classified by their
location. For example, a subcutaneous bursa is located between the skin and an underlying bone and allows skin to move smoothly
over the bone. Examples of a subcutaneous bursa are the suprapatellar bursa, prepatellar bursa, and infrapatellar bursa located in
the knee, as seen in Figure 13.21." Bursitis (buir-SI-tis) refers to inflammation of a bursa, typically one in the knee, elbow, or
shoulder. Bursectomy (biir-SEK-t6-mé) refers to excision of a bursa.
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Figure 13.21 Bursa in the Knee

View a supplementary YouTube video ' on joints: Joints: Crash Course Anatomy & Physiology #20

Bones

There are three types of cells related to the growth and breakdown of bone. Osteoblasts (OS-té-6-blastz) are bone-forming cells,
and osteocytes (OS-té-0-sitz) are mature bone cells. The dynamic nature of bone means that new bone tissue is constantly being
formed, and old, injured, or unnecessary bone is dissolved for repair or for calcium release. The cells responsible for bone
breakdown are osteoclasts (0s-té-6-KLATZ). An equilibrium between osteoblasts and osteoclasts maintains healthy bone tissue. v

Bones contain more calcium (KAL-sé-iim) (Ca+) than any other organ. When blood calcium levels decrease below normal levels,
calcium is released from the bones by the osteoclasts so there is an adequate supply for metabolic needs. In contrast, when blood
calcium levels are increased, excess calcium is stored in bone by the osteoblasts. This dynamic process of releasing and storing

[59]

calcium goes on continuously.

The bones of the skeletal system are comprised of an inner spongy tissue referred to as bone marrow. There are two types of bone
marrow called red and yellow. Red bone marrow produces the red blood cells, white blood cells, and platelets. Yellow bone marrow
contains adipose tissue, which can serve as a source of energy. Myeloma (mi-é-LO-m4) is a type of cancer that forms in the bone

[60]

Marrow.
There are several medical terms related to bones:

o Osteomalacia (6s-t6-6-ma-LA-sé-3) refers to the softening of bone.

o Osteomyelitis (0s-t6-6-mi-é-LIT-Is) refers to the inflammation of bone and bone marrow.

o Osteonecrosis (0s-t8-0-né-KRO-sis) refers to bone death due to lack of adequate blood supply.

o Osteosarcoma (0s-té-6-sar-KO-ma) refers to a malignant tumor of bone.

o Osteopenia (0s-t8-0-PE-né-a) refers to abnormal reduction of bone mass.

o Osteoporosis (0s-t6-0-pd-RO-sis) refers to a medical condition in which bones become weak, brittle, and prone to fractures.
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Read more information about osteopenia and osteoporosis in the “Diseases and Disorders of the Skeletal System” section.

Review additional information about bone marrow and the production of red blood cells, white blood cells, and platelets in the
“Anatomy of the Hematology System” in the “Blood Terminology” chapter.
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13.5: Physiology of the Skeletal System

The primary functions of the skeleton are to provide a rigid, internal structure that can support the weight of the body against the
[1]
force of gravity, protect internal organs, and move the body with the help of muscles.

Synovial joints provide most of the movement of the body when bones and muscles work together at these joints. Movements
created by synovial joints include flexion, extension, abduction, adduction, circumduction, and rotation.

Additional information about body movements is found in the “Physiology of the Muscular System” section of the “Muscular
System Terminology chapter.

In addition to providing support and movements of the body, the skeleton has protective and storage functions. It protects the
internal organs, including the brain, spinal cord, heart, lungs, and pelvic organs. The bones of the skeleton serve as the primary
storage site for important minerals such as calcium and phosphate. Additionally, the bone marrow found within bones stores fat and
houses the blood-cell producing tissue of the body.m

) N E . s
View a supplementary YouTube video demonstrating movement at synovial joints:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=447#oembed- 1
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3. RegisteredNurseRN. (2021, June 7). Body movement terms anatomy | Body planes of motion | Synovial joint movement
terminology [Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?
v=K04nUzO7x00 ¢
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13.6: Diseases and Disorders of the Skeletal System

This section will discuss common diseases and disorders of the skeletal system.

Abnormal Curvatures of the Spine

The vertebral column normally has curvatures, but abnormal or excessive curvatures can develop due to diseases and disorders of
. . . . . . .. . . 1]
the spine. Disorders associated with the curvature of the spine include scoliosis, kyphosis, and lordosis :

« Scoliosis (skd-1&-O-sis): Scoliosis is an abnormal, lateral curvature, accompanied by twisting of the vertebral column. See
Figure 13.22a for an illustration of scoliosis. Scoliosis is the most common vertebral abnormality among girls. When present,
scoliosis tends to worsen during adolescent growth spurts. A back brace may be recommended for growing children with
scoliosis, and in severe cases, surgery may be required.

« Kyphosis (ki-FO-sis): Kyphosis, commonly referred to as humpback, is an excessive posterior curvature of the thoracic region.
This can develop when osteoporosis causes weakening and erosion of the anterior portions of the upper thoracic vertebrae,
resulting in their gradual collapse. See Figure 13.22b for an illustration of kyphosis.

¢ Lordosis (lor-DO-sis): Lordosis, commonly referred to as swayback, is an excessive anterior curvature of the lumbar region
and is most commonly associated with obesity or late pregnancy. See Figure 13.22¢ " for an illustration of lordosis. The
accumulation of weight in the abdominal region results in an anterior shift in the line of gravity that carries the weight of the
body. This causes an anterior tilt of the pelvis and a pronounced enhancement of the lumbar curve.

(a) Scoliosis (b) Kyphaosis (c) Lordosis

Figure 13.22 Abnormal Curvatures of the Vertebral Column. (a) Scoliosis (b) Kyphosis.
(c) Lordosis

Arthritis

Common types of arthritis (4r-THRI-tis) are osteoarthritis (OA), rheumatoid arthritis (RA), and gout. Read more about these
conditions in the corresponding subsections.

Bone Cancer

There are three types of primary bone cancers: osteosarcoma, Ewing sarcoma, and chondrosarcoma. These are considered primary
cancers because they originate in the bones. Osteosarcoma and Ewing sarcomas are cancers found in children, teenagers, and
young adults. Ewing sarcoma is considered to be the more aggressive of the two cancers because it tends to metastasize quickly.
Osteosarcoma is the most common type of bone cancer, and it begins in the tissues of growing bones. Chondrosarcoma develops in
cells that produce cartilage and affects adults. Symptoms of bone cancer may include fatigue, unintended weight loss, bone pain,
swelling, tenderness, and weakened bone leading to fractures. Diagnostic testing may include a bone scan, X-ray, CT scan, MRI,
PET scan, and bone biopsies. Treatment is based on the type of cancer, the stage of the cancer, and the patient’s overall health and
preferences. For example, some bone cancers are treated with surgery; some are treated with surgery and chemotherapy; and others
are treated with surgery, chemotherapy, and radiation therapy.“

Carpal Tunnel Syndrome

Carpal tunnel syndrome is a disorder that occurs when the median nerve, which runs from the forearm into the palm of the hand,
becomes pressed or squeezed at the wrist. Read more information about carpal tunnel syndrome in the “Diseases and Disorders
Related of the Nervous System.”
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Fracture

A fracture (FRAK-chiir) (fx) is a broken bone. It will heal automatically due to the action of osteoclasts and osteoblasts, but if the
bone is not reset and aligned correctly, it will remain in a dislocated position. Fractures are classified by their complexity, location,
and other features. Some fractures may be described using more than one term (e.g., an open transverse fracture) because it may
have the [f(Jaatures of more than one type. See Figure 13.23" for an illustration of different types of fractures that include the
following :

e Closed or simple (klozd or sim-piil frak-chiir): Bone is broken but does not protrude the skin

e Open or compound (6-pén or kdm-pound frak-chiir): Bone is broken and pierces through the skin

o Transverse (trans-viirs): Bone is broken straight across

o Spiral (spi-rdl): Bone has twisted apart

¢ Comminuted (kom-i-nii-téd): A bone is crushed into pieces

o Impacted (im-pak-téd): One fragment of the bone is driven into the other, usually as a result of compression
o Greenstick (gren-stik): Bone is partially broken, a condition that occurs in children

¢ Oblique (6-blek): Bone is broken at an angle

o Stress (strés): Small crack in a bone

Trarsverse Spiral

13.23 Types of Fractures

Gout

Gout (gowt) is a type of inflammatory arthritis that causes pain and swelling in the joints, usually as flares that last for one or two
weeks and then resolve. Gout flares often begin in the big toe or a lower limb. Gout occurs when high levels of serum uric acid
build up in the body, which can form needle-shaped crystals in and around the joint and cause inflammation. Uric acid is a waste
product produced by the breakdown of purine, a type of molecule found in many foods we eat. Gout is diagnosed with blood tests
for uric acid. It is commonly treated with medications like nonsteroidal anti-inflammatories (NSAIDs) and colchicine.” See Figure
13.24" for an illustration of gout.
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Figure 13.24 Gout

Lupus

Systemic lupus erythematosus (sis-tém-ik ld-piis ér-éth-ém-a-to-sis), commonly referred to as lupus (li-pilis), is a chronic

autoimmune disease that can affect many parts of the body. Lupus occurs when the immune system attacks its own tissues, causing

inflammation and in some cases permanent tissue damage. Tissue damage can be widespread and affect the joints, skin, heart, lung,
. . 18]

kidneys, blood cells, and brain.

The symptoms of lupus vary from person to person. They can range from mild to severe, and they may come and go. Common
symptoms can include arthritis, fatigue, and a classic rash that appears on the face across the nose and cheeks called a “butterfly
rash.” See Figure 13.25" for an image of a butterfly rash associated with lupus. No single test can be used to diagnose lupus, but a
blood test called antinuclear antibodies (ANA) may be performed. There is no cure for lupus, but medications are prescribed to
manage inflammation, and immunosuppressants may be used to curb the overactive immune system.‘ .

Figure 13.25 Butterfly Rash on the Face Associated With Lupus

Osteoarthritis

Osteoarthritis (0s-té-6-4r-THRI-tis) is a degenerative joint disease in which the tissues in the joint break down over several years.
It is the most common type of arthritis and frequently occurs as people age. People with osteoarthritis usually have joint pain or
stiffness after rest or inactivity for a short period of time. The most commonly affected joints include the hands, knees, hips, neck,
and lower back. See Figure 13.26  for an image of a person with osteoarthritis in their finger. Osteoarthritis affects each person
differently. For some people, osteoarthritis is relatively mild and does not affect day-to-day activities. For others, it causes
significant pain and disability.“l‘

Crepitus (krép-i-tiis) describes a popping, clicking, or crackling sound when moving a joint that is associated with osteoarthritis. It
typically reflects air movement in the joint and is harmless.

Figure 13.26 Osteoarthritis in the Hand

Osteoarthritis is initially treated with lifestyle changes like exercise and weight management. Braces may be used to support the

affected joints. Oral and topical pain relievers may be prescribed. If joint damage is severe, joint replacement surgery may be
. Tl

required.
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Osteomyelitis

Osteomyelitis (Gs-t6-6-m1-é-LIT-is) is an infection in a bone. Infections can reach a bone by traveling through the bloodstream or
spreading from nearby tissue. Infections can also begin in the bone itself if an injury exposes the bone to bacteria. Smokers and
people with chronic health conditions, such as diabetes or kidney failure, are at higher risk of developing osteomyelitis. People who
have diabetes may develop osteomyelitis in their feet if they develop foot ulcers. Although once considered incurable,

. . . o o [15]
osteomyelitis can now be successfully treated with surgery and strong intravenous antibiotics.

Osteopenia and Osteoporosis

Osteopenia (0s-té-6-PE-ng-a) is an abnormal reduction of bone mass that can lead to osteoporosis. Osteoporosis (8s-t6-6-po-RO-
sis) is a condition where the bones become weak and brittle. Osteoporosis increases the risk of fractures and can also cause
kyphosis as vertebrae gradually collapse. See Figure 13.27"" for an illustration of osteoporosis resulting in kyphosis. Osteoporosis
is a “silent” disease because people typically do not have symptoms and do not know they have the disease until they break a bone.
Osteoporosis is the major cause of fractures in postmenopausal women and in older men. Fractures due to osteoporosis can occur in
any bone but happen most frequently in bones of the hip, vertebrae, and wrist.”' See Figure 13.27 for an illustration of osteoporosis
compared to normal bone in the hip and spine.

Osteoporosis

Figure 13.27 Osteoporosis in the Hip and Spine

The most common test for measuring bone mineral density is dual-energy X-ray absorptiometry (DEXA scan). Read more about
this test in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Skeletal System” section of this chapter.
Lifestyle changes like weight-bearing exercise and a nutritious diet rich in calcium and vitamin D can help prevent and treat
osteoporosis. Medications that enhance bone density and strength are generally prescribed for people with osteoporosis.Hm

Rheumatoid Arthritis

Rheumatoid arthritis (ri-ma-toid ar-thri-tis) (RA) is a chronic autoimmune disease that affects the joints. RA occurs in a
symmetrical pattern, meaning that if one knee or hand has the condition, the other hand or knee is also affected. It can affect the
joints in the wrists, hands, elbows, shoulders, feet, spine, knees, and jaw. RA causes pain, swelling, stiffness, deformity, and loss of
function. See Figure 13.28"" for an illustration of rheumatoid arthritis in the hands causing a common “swan-like” deformity.wJ

Rheumatoid arthritis
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Figure 13.28 Rheumatoid Arthritis

Rheumatoid arthritis may be diagnosed with blood tests like rheumatoid factor or anti-CCP antibodies. It is treated with
medications, physical and occupational therapy, and in some cases, joint repair or replacement.‘ :
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Rickets

Rickets (RIK-its) is a disease in children caused by extreme and prolonged vitamin D deficiency, characterized by softening and
distortion of the bones. It typically results in a bow-legged appearance. See Figure 13.29"" for an image of children with rickets.

i

Figure 13.29 Rickets
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13.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Skeletal System

Medical Specialists
Orthopedists and Orthopedic Surgeons

Orthopedics (or-tho-pé-diks) is a branch of medicine that treats disorders and diseases related to the musculoskeletal system.
Orthopedists (or-tho-pé-dists) are medical doctors who specialize in the prevention, diagnosis, treatment, and surgery of disorders
and diseases related to the musculoskeletal system. Some orthopedists are generalists, whereas others specialize in certain areas of
the body, such as the hip and knee, foot and ankle, shoulder and elbow, hand, or spine. Orthopedic surgeons perform surgery to
repair a musculoskeletal injury or condition. They treat patients of all ages, from newborns to the elderly, and treat conditions such
as fractures, sports injuries, joint replacements, and spinal deformities.

For more details about orthopedists, see the American Academy of Orthopaedic Surgeons’ web page.

Rheumatologist

Rheumatology (ri-ma-t6l-6-j&) is the study of inflammatory or infectious conditions of the joints and other parts of the
musculoskeletal system. Rheumatologists (rii-ma-t61-6-jists) are physicians who specialize in the diagnosis and treatment of
musculoskeletal diseases and systemic autoimmune conditions, commonly referred to as rheumatic diseases. These diseases, such
as rheumatoid arthritis, can potentially cause joint deformities.

For more information, see the American College of Rheumatology’s web page called “What is a Rheumatologist?”

Doctor of Osteopathy

Osteopathy (6s-te-OP-a-thé) is a branch of medical practice that emphasizes the treatment of medical disorders through the
manipulation and massage of the bones, joints, and muscles. A Doctor of Osteopathic Medicine (dok-tor &f 6s-té-6-PATH-k
meéd-i-sin) (DO) uses a whole-person approach to help prevent illness and injury. DOs look beyond symptoms to understand how
lifestyle and environmental factors impact a person’s well-being. They practice medicine according to science and technology, but
also consider options to complement medications and surgery. As part of their education, DOs receive special training in the

. (2]
musculoskeletal system, the body’s interconnected system of nerves, muscles, and bones.

For more information, go to the American Osteopathic Association’s About Us web page.

Radiologist

A radiologist (RA-dé-6-jist) is a physician who specializes in diagnosing and treating injuries and diseases using medical imaging
(radiology) procedures such as X-rays, computed tomography (CT), magnetic resonance imaging (MRI), nuclear medicine,
positron emission tomography (PET), and ultrasound. Diagnostic radiologists use a variety of imaging procedures to see inside the
body and assess or diagnose the patient’s condition. Interventional radiologists diagnose and treat patients using image-guided,
minimally invasive techniques such as X-rays and MRI. They carefully guide instruments through tiny incisions in the body and
deliver targeted treatments for conditions such as heart disease, stroke, cancer, and uterine fibroids. Radiation oncologists use
radiation therapy to treat cancer.

Read more information about radiologists on the American College of Radiology’s web page What is a Radiologist?

Radiology Technologist

A radiology technologist (ra-de-OL-6-jé ték-nOL-6-jist), commonly called an X-ray tech, is a health care professional who is
specially trained to perform medical imaging like X-rays, CT scans, MRIs, and PET scans. To become a radiology technologist or
MRI technologist, a person completes an associate degree and passes a certification exam.

Read more information about the occupational outlook for radiology technologists on the U.S. Bureau of Labor Statistics’
Radiologic and MRI Technologists web page.

Diagnostic Testing
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Common diagnostic procedures related to the skeletal system are discussed in this section.

X-rays

X-rays (€ks-raz) use a form of radiation that travels through the body and strikes an X-ray detector (such as radiographic film or a
digital X-ray detector) on the other side of the patient, forming an image that represents the “shadows” of objects inside the body.
Bones readily absorb X-rays and, therefore, produce high contrast on the X-ray detector. As a result, bony structures appear whiter
than other tissues against the black background of a radiograph. X-rays are used to detect bone fractures, tumors, and dental
problems.m See Figure 13.30" for an image of a normal hip X-ray.

Figure 13.30 Normal Hip X-Ray

When used appropriately, the diagnostic benefits of X-ray scans significantly outweigh the risks. However, X-rays produce ionizing
radiation, a form of radiation that has the potential to harm living tissue. This risk increases with the number of X-ray exposures
added up over the lifetime of an individual. However, the risk of developing cancer from radiation exposure is generally small.
Children are more sensitive to ionizing radiation and have a long life expectancy, so machine settings can be adjusted according to
the patient’s age.m

Bone Mineral Density Testing

A bone mineral density (bon min-ér-al dén-si-t€) is a test that measures calcium and other minerals in bone. Bones can become

less dense as people age or if certain medical conditions occur. When too much bone is lost, osteopenia or osteoporosis can
. . . . . [6]

develop, causing bones to become weak and brittle and increasing the risk of fractures.

The most common bone mineral density test is a central dual energy X-ray absorptiometry or also called a DEXA scan (DEK-si
skan). DEXA scans use radiation to measure how much calcium and other minerals are in a specific area of the bone. Because the
weakest bones that break most often due to osteoporosis are the hip and spine, DEXA scans typically measure bone mineral density
in these bones. ' See Figure 13.31" for an image of a DEXA scan.
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Figure 13.31 DEXA Scan
Postmenopausal women and men over age 50 receive bone mineral density test results as a “T-score.” A T-score is the difference
between their bone mineral density and 0, which represents the bone mineral density of a healthy young adult. The lower the T-
score, the higher the risk of bone fracture  :
o 1 or higher indicates the bone is healthy

e —1to-2.5 indicates osteopenia
e —2.5 or lower indicates osteoporosis

Procedures

Arthrocentesis

Arthrocentesis (ar-thro-sen-TE-sis) is a surgical puncture to aspirate fluid from a joint, such as the knee. It can help the health care
provider find the cause of swollen, painful joints and can also provide symptom relief. After aspiration, the health care provider
may inject medications into the joint to temporarily ease pain and inflammation.

Lo 0] . )
View a supplementary YouTube video from Stanford EdTech on arthrocentesis: Arthrocentesis — What to Expect

Arthrodesis

Arthrodesis (ar-THROD-é-sis) is the surgical immobilization of a joint by fusion of the adjacent bones. This procedure is
performed to relieve unrelenting pain in a joint that cannot be appropriately managed by traditional treatments, physical therapy,
splints, or pain medication. It is commonly performed on joints in the foot, ankle, spine, and wrist.

Arthroscopy

Arthroscopy (a--THRO-sko-pé) is a common procedure performed by orthopedic surgeons to view the inside of a joint to diagnose
and/or to repair joint problems. The patient is given a local anesthetic, and the surgeon inserts an arthroscope through an incision in

12 13
the skin. Arthroplasty (AR-thr6-plas-té), surgical repair of a joint, may take place during the procedure.[ 'See Figure 13.32" for

an illustration of a shoulder arthroscopy.

https://med.libretexts.org/@go/page/93965



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93965?pdf
https://youtu.be/onbA5nPYKqU?feature=shared

LibreTexts*

. 3

Figure 13.32 Shoulder Arthroscopy

Below-the-Knee Amputation

A below-the-knee amputation (bi-16-thé-né dm-pya-TA-shon (BKA) is performed by an orthopedic surgeon who removes the
foot, ankle, part of the tibia, fibula, and corresponding soft tissue structures. It is considered a life-saving procedure for patients
who have decreased blood flow and/or infection of the lower extremity. It is typically performed due to trauma, severe peripheral
arterial disease, and/or severe infection related to diabetes. After the procedure, the patient receives an artificial body part called a
prosthesis (PROS-thé-sis) and participates in restorative care. Restorative care includes physical therapy and occupational therapy
with the goal to achieve optimal functioning and independence in completing daily activities. ' See Figure 13.33 " for an image of
a man with a leg prosthesis. Read more about physical therapy and occupational therapy in the “Medical Specialists, Diagnostic
Testing, and Procedures Related to the Muscular System” in the “Muscular System Terminology” chapter.

Figure 13.33 Leg Prosthesis

Joint Replacement Surgery

Arthroplasty (AR-thro-plis-té) refers to surgical repair or replacement of a joint. Common joint replacement surgeries include hip
replacement, knee replacement, and shoulder replacement. See Figure 13.34 " for an illustration of joint replacement surgeries.
During joint replacement surgery, an orthopedic surgeon removes the diseased parts of the joint and replaces them with new,
artificial parts that mimic the function of the normal joint.

Replacement surgery

Shoulder replacement Total hip replacement Total knee replacement

Figure 13.34 Joint Replacement Surgeries

A total hip replacement (t0-tdl hip ré-plas-mént) (THR), also called a total hip arthroplasty (t6-tal hip ar-thr6-plas-te) (THA),
refers to replacement of the head of the femur and acetabulum with replacement parts that are either metal, ceramic, or hard plastic.

https://med.libretexts.org/@go/page/93965



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93965?pdf

LibreTexts"

THR may be required due to osteoarthritis, osteonecrosis (when parts of a bone die due to decreased blood supply), or a hip
fracture from an injury or fall. "

A total knee replacement (t0-tal né ré-plas-mént) (TKR), also called total knee arthroplasty (t0-tdl né &r-thro-plas-te) (TKA),
refers to surgical removal of worn surfaces of the knee joint due to severe osteoarthritis. During the surgery, damaged bone and
cartilage are replaced with parts made of metal and plastic.

Open and Closed Reduction and Internal Fixation

Open reduction and internal fixation (G-pén ri-DUK-shon and in-tér-nil fik-SA-shén) (ORIF) is a type of surgery used to
stabilize and heal a broken bone. During an open reduction, orthopedic surgeons expose the bone and reposition the pieces of
fractured bone, so they are back in their proper alignment and heal correctly. In contrast, during closed reduction surgery, a doctor
physically moves the bones back into place without surgically exposing the bone. Internal fixation refers to physically reconnecting
the bones using screws, plates, wires, or nails. See Figure 13.35HEH for an X-ray illustration of femur fracture repaired with internal
fixation using screws.

c

Figure 13.35 Internal Fixation of a Femur Fracture
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13.8: Skeletal System Learning Activities

Interactive Learning Activity: Practice labeling the skeletal system.

Interactive Learning Activity: Study skeletal system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge on these skeletal system terms and concepts.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 13 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 13.8: Skeletal System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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13.9: Glossary
Acetabulum (as-é-TAB-yii-liim): The socket of the hip bone, into which the head of the femur fits. (Chapter 13.4)
Acromion (3-KRO-mé-6n): An extension of the scapula that forms the high point of the shoulder. (Chapter 13.4)

Anterior cruciate ligament (an-TIR-é-6r KRU-shé-at LIG-a-mént) (ACL): A ligament in the knee joint that connects the femur
to the tibia and crosses in front of the PCL that provides stability to the knee. (Chapter 13.4)

Arthritis (ar-THRI-tis): A general term for conditions affecting the joints and surrounding tissues, leading to pain, swelling,
stiffness, and limited movement. It includes various types such as osteoarthritis and rheumatoid arthritis. (Chapter 13.6)

Arthrocentesis (ar-thro-sen-TE-sis): A surgical puncture to aspirate fluid from a joint, such as the knee. (Chapter 13.7)
Arthrodesis (ar-THROD-é-sis): The surgical immobilization of a joint by fusion of the adjacent bones. (Chapter 13.7)
Arthroplasty (AR-thro-plas-té): Surgical repair of a joint. (Chapter 13.7)

Arthroscopy (ar-THRO-sko-pé): A common procedure performed by orthopedic surgeons to view the inside of a joint to
diagnose and/or to repair joint problems. (Chapter 13.7)

Articular disks (ar-TIK-yii-lar disks): Fibrocartilage structures in some synovial joints that act as cushions and improve the fit
between the bones. (Chapter 13.4)

Below-the-knee amputation (bi-16-thé-né am-pyi-TA-shon) (BKA): A procedure performed by an orthopedic surgeon who
removes the foot, ankle, part of the tibia, fibula, and corresponding soft tissue structures. (Chapter 13.7)

Body (b6d-€): The middle portion of the sternum (Chapter 13.4)
Bone mineral density (bon min-ér-al dén-si-té): A test that measures calcium and other minerals in bone. (Chapter 13.7)

Bursa (BUR-sd): A small fluid-filled sac that acts as a cushion between a bone and other moving parts, such as muscles, tendons,
or skin. (Chapter 13.4)

Bursectomy (biir-SEK-t8-mé): Surgical removal of a bursa. (Chapter 13.4)

Bursitis (biir-SI-tis): Inflammation of a bursa, usually occurring in the knee, elbow, or shoulder. (Chapter 13.4)

Calcaneus (kal-KA-né-iis): The heel bone. (Chapter 13.4)

Calcium (KAL-s&-iim) (Ca+): A mineral essential for developing and maintaining healthy bones and teeth. (Chapter 13.4)
Carpals (KAR-palz): The bones of the wrist. (Chapter 13.4)

Cartilage (KAR-ti-Iij): A resilient and smooth elastic tissue that covers and protects the ends of bones at joints. (Chapter 13.4)

Cartilaginous joints (kar-ti-LAJ-i-niis joints): Joints where bones are connected by cartilage, allowing more movement than
fibrous joints but less than synovial joints. (Chapter 13.4)

Cervical (SUR-vi-kil): Pertaining to the neck or the cervical vertebrae in the neck region. (Chapter 13.4)

Clavicle (KLAV-i-kiil): The collarbone, a long bone that serves as a strut between the shoulder blade and the sternum. (Chapter
13.4)

Closed or simple fracture (klozd or sim-piil): A type of bone fracture where the skin over the fracture site remains intact, and the
bone does not pierce through the skin. (Chapter 13.6)

Coccyx (KOK-siks): The tailbone, formed by the fusion of coccygeal vertebrae. (Chapter 13.4)
Comminuted (kom-i-nii-téd): A bone is crushed into pieces. (Chapter 13.6)
Cranioplasty (KRA-ng-6-plas-té): Surgical repair of the skull. (Chapter 13.4)

Craniotomy (kra-né-OT-0-mé): A surgical procedure involving an incision through the cranium to access the brain. (Chapter
13.4)

Cranium (KRA-né-tim): The skull, especially the part encasing the brain. (Chapter 13.4)

Crepitus (krép-i-tiis): Describes a popping, clicking, or crackling sound when moving a joint that is associated with osteoarthritis.
It typically reflects air movement in the joint and is harmless. (Chapter 13.6)
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DEXA scan (DEK-si skan): Shortened name for a central dual energy X-ray absorptiometry scan. These scans use radiation to
measure how much calcium and other minerals are in a specific area of the bone. (Chapter 13.7)

Diskectomy (dis-KEK-t6-mé): Surgical removal of an intervertebral disk. (Chapter 13.4)
Diskitis (dis-KI-tis): Inflammation of an intervertebral disk. (Chapter 13.4)

Dislocation (dis-16-KA-shon): A condition where the bones in a joint become displaced from their normal alignment. (Chapter
13.4)

Doctor of Osteopathic Medicine (dok-tor of os-té-6-PATH-ik méd-i-sin (DO): A medical specialist who uses a whole-person
approach to help prevent illness and injury by looking beyond symptoms to understand how lifestyle and environmental factors
impact a person’s well-being. They practice medicine according to science and technology, but also consider options to
complement medications and surgery. (Chapter 13.7)

Ethmoid (ETH-moid): Related to the ethmoid bone, located between the eyes and forming part of the nasal cavity. (Chapter 13.4)
False ribs (FOLS ribz): Ribs 8-10, which are connected to the sternum via cartilage. (Chapter 13.4)
Femur (FE-miir): The thigh bone, the longest and strongest bone in the body. (Chapter 13.4)

Fibrous joints (FI-briis joints): Joints where bones are joined by fibrous tissue, typically allowing very little movement. (Chapter
13.4)

Fibula (FIB-yii-1d): The smaller and thinner bone of the lower leg located on the lateral side. (Chapter 13.4)
Floating ribs (FLO-a-ting ribz): The last two pairs of ribs, which are not attached to the sternum. (Chapter 13.4)

Fracture (FRAK-chiir): A medical condition where there is a break in the continuity of the bone. It can range from minor cracks
to complete breaks and can occur in any bone in the body. (Chapter 13.6)

Frontal (FRUN-til): Pertaining to the forehead or the frontal bone of the skull. (Chapter 13.4)

Gout (gowt): A type of inflammatory arthritis that causes pain and swelling in the joints, usually as flares that last for one or two
weeks and then resolve. Gout flares often begin in the big toe or a lower limb when high levels of serum uric acid build up in the
body. (Chapter 13.6)

Greenstick (grén-stik): Bone is partially broken, a condition that occurs in children. (Chapter 13.6)
Hallux (HAL-kiks): The big toe. (Chapter 13.4)

Herniated disk (hiir-né-A-tid disk): A condition where a disk protrudes beyond the normal confines of the vertebrae. (Chapter
13.4)

Humerus (HYOO-mér-iis): The upper arm bone, extending from the shoulder to the elbow. (Chapter 13.4)

Hyoid (HI-oid): A U-shaped bone in the neck that supports the tongue. (Chapter 13.4)

Ilium (IL-&-iim): The large, broad bone forming the upper part of each half of the pelvis. (Chapter 13.4)

Impacted (im-pak-téd): One fragment of the bone is driven into the other, usually as a result of compression. (Chapter 13.6)

Inferior conchae (IN-fér-&-or KON-ke): Referring to the lowermost scroll-like bones on the lateral walls of the nasal cavity.
(Chapter 13.4)

Intercostal (in-tér-KOS-til): Located between the ribs. (Chapter 13.4)

Intercostal retractions (in-tér-KOS-tal ré-trak-SHénz): The inward movement of the muscles between the ribs, typically a sign
of respiratory distress. (Chapter 13.4)

Intervertebral disks (in-tér-VERT-é-bral disks): Pertaining to the space or structure between two vertebrae. (Chapter 13.4)
Ischium (IS-keé-iim): The curved bone forming the base of each half of the pelvis. (Chapter 13.4)
Joints (joyntz): The locations where two or more bones meet, allowing for movement or stability in the skeleton. (Chapter 13.4)

Kyphosis (ki-FO-sis): An excessive outward curvature of the spine, causing a hunching of the back. It can result from
degenerative diseases, developmental problems, osteoporosis, or trauma. (Chapter 13.6)

Lacrimal (LAK-ri-mal): Related to the lacrimal bones, small bones forming part of the eye socket. (Chapter 13.4)
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Laminectomy (lam-i-NEK-t6-mé): Surgical removal of a portion of the vertebral bone called the lamina. (Chapter 13.4)

Lateral collateral ligament (LAT-ér-al KOL-a-TER-al LIG-a-mént) (LCL): A ligament on the outer side of the knee joint
connecting the femur to the fibula. (Chapter 13.4)

Lateral malleolus (LAT-ér-al MAL-é-6-liis): The bony prominence on the outside of the ankle, formed by the lower end of the
fibula. (Chapter 13.4)

Ligaments (LIG-a-ménts): Bands of tough, fibrous connective tissue that connect bones to other bones at joints. (Chapter 13.4)

Lordosis (lor-DO-sis): An excessive inward curvature of the spine, often affecting the lower back. It can be caused by obesity,
poor posture, or other underlying conditions. (Chapter 13.6)

Lumbar (LUM-bir): Related to the lower back or the lumbar vertebrae. (Chapter 13.4)

Lupus (la-piis): Common name for systemic lupus erythematosus; a chronic autoimmune disease that can affect many parts of the
body. (Chapter 13.6)

Mandible (MAN-di-biil): The lower jawbone. (Chapter 13.4)
Manubrium (ma-NU-bré-tim): The upper part of the sternum. (Chapter 13.4)
Maxillary (MAK-si-lar-g): Pertaining to the maxilla or the upper jawbone. (Chapter 13.4)

Medial collateral ligament (ME-dé-al KOL-a-TER-al LIG-a-mént) (MCL): A ligament on the inner side of the knee,
connecting the femur to the tibia. (Chapter 13.4)

Medial malleolus (ME -d&-al MAL-&-6-liis): The bony prominence on the inside of the ankle, formed by the lower end of the
tibia. (Chapter 13.4)

Meniscectomy (mén-i-SEK-t6-mé): Surgical removal of all or part of a torn meniscus. (Chapter 13.4)
Meniscitis (men-i-SIT-is): Inflammation of a meniscus, typically in the knee. (Chapter 13.4)

Meniscus (mé-NIS-kiis): A C-shaped piece of cartilage in the knee joint that acts as a shock absorber between the femur and tibia.
(Chapter 13.4)

Metacarpals (mét-a-KAR-palz): The bones of the hand between the wrist and the fingers. (Chapter 13.4)
Metatarsals (mét-a-TAR-silz): The bones in the midfoot and forefoot. (Chapter 13.4)

Myeloma (mi-é-LO-ma): A type of cancer that originates in the bone marrow. (Chapter 13.4)

Nasal (NA-zil): Pertaining to the nasal bones of the nose. (Chapter 13.4)

Oblique (0-blek): Bone is broken at an angle. (Chapter 13.6)

Occipital (6k-SIP-i-tal): Pertaining to the occipital bone at the back and base of the skull. (Chapter 13.4)

Open or compound fracture (6-pén or kom-pound): A severe type of bone fracture where the broken bone pierces through the
skin, creating an open wound. This type increases the risk of infection. (Chapter 13.6)

Open reduction and internal fixation (o-pén ri-DUK-shén and in-tér-nil fik-SA-shén) (ORIF): A type of surgery used to
stabilize and heal a broken bone using screws, plates, wires, or nails to reconnect bones. (Chapter 13.7)

Orthopedics (or-thé-pe-diks): A branch of medicine that treats disorders and diseases related to the musculoskeletal system.
(Chapter 13.7)

Orthopedists (or-tho-peé-dists): Medical doctors who specialize in the prevention, diagnosis, treatment, and surgery of disorders
and diseases related to the musculoskeletal system. (Chapter 13.7)

Osteoarthritis (6s-té-6-ar-THRI-tis): A degenerative joint disease in which the tissues in the joint break down over several years.
It is the most common type of arthritis and frequently occurs as people age. (Chapter 13.6)

Osteoblasts (0s-té-6-BLASTS): Cells that form new bone tissue. (Chapter 13.4)
Osteoclasts (6s-té-0-KLASTS): Cells that break down and resorb bone tissue. (Chapter 13.4)

Osteocytes (6s-té-O-SITS): Mature bone cells that maintain bone tissue. (Chapter 13.4)
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Osteomalacia (0s-té-0-ma-LA-sé-d): Softening of bones due to a deficiency of vitamin D or calcium. (Chapter 13.4)

Osteomyelitis (6s-té-0-mi-é-LIT-Is): Inflammation of bone and bone marrow, usually caused by infection. (Chapter 13.4, Chapter
13.6)

Osteonecrosis (0s-té-0-né-KRO-sis): Death of bone tissue due to a lack of blood supply. (Chapter 13.4, Chapter 13.7)

Osteopathy (6s-té-0-pa-thé): A branch of medical practice that emphasizes the treatment of medical disorders through the
manipulation and massage of the bones, joints, and muscles. (Chapter 13.7)

Osteopenia (0s-té-0-PE-né-a): Reduced bone mass of lesser severity than osteoporosis. (Chapter 13.4, Chapter 13.6)

Osteoporosis (0s-té-0-po-RO-sis): A condition where bones become weak and brittle, often due to loss of tissue as a result of
hormonal changes or deficiency of calcium or vitamin D. It increases the risk of fractures. (Chapter 13.4, Chapter 13.6)

Osteosarcoma (6s-té-9-sar-KO-ma): A type of malignant bone tumor. (Chapter 13.4)

Palatine (PAL-a-tin): Related to the palatine bones of the skull, forming parts of the nasal cavity and hard palate. (Chapter 13.4)
Parietal (pa-ri-ET-al): Pertaining to the parietal bones of the skull, located at the sides and top of the cranium. (Chapter 13.4)
Patella (pa-TEL-a): The kneecap, a small bone in front of the knee joint. (Chapter 13.4)

Pelvis (PEL-vis): The large bony structure near the base of the spine which includes the two hip bones, the sacrum, and the coccyx
to which the legs are attached. (Chapter 13.4)

Phalanges (fa-LAN-jéz): The bones of the fingers and toes. (Chapter 13.4)
Phalanx (FA-langks): A single bone of the fingers or toes. (Chapter 13.4)

Posterior cruciate ligament (pos-TIR-&-or KRU-shé-at LIG-a-mént) (PCL): A ligament in the knee that crosses behind the
ACL and connects the femur to the tibia. (Chapter 13.4)

Prosthesis (PROS-thé-sis): An artificial body part. (Chapter 13.7)
Pubic symphysis (PYU-bik SIM-fi-sis): The joint between the two pubic bones at the front of the pelvis. (Chapter 13.4)
Pubis (PYU-bis): The front part of the pelvic girdle, situated at the anterior part of the pelvis. (Chapter 13.4)

Radiologist (RA-de-6-jist): A physician who specializes in diagnosing and treating injuries and diseases using medical imaging
(radiology) procedures such as X-rays, computed tomography (CT), magnetic resonance imaging (MRI), nuclear medicine,
positron emission tomography (PET), and ultrasound. (Chapter 13.7)

Radiology technologist (ra-dé-OL-6-jé ték-nOL-6-jist): Commonly called an X-ray tech, is a health care professional who is
specially trained to perform medical imaging like X-rays, CT scans, MRIs, and PET scans. (Chapter 13.7)

Radius (RA-dg-iis): The lateral bone of the forearm, on the same side as the thumb. (Chapter 13.4)
Rheumatoid arthritis (rii-ma-toid dr-thri-tis) (RA): A chronic autoimmune disease that affects the joints. (Chapter 13.6)

Rheumatologists (rii-ma-tol-o-jists): Physicians who specialize in the diagnosis and treatment of musculoskeletal diseases and
systemic autoimmune conditions commonly referred to as rheumatic diseases. (Chapter 13.7)

Rheumatology (rii-ma-tol-6-je): The study of inflammatory or infectious conditions of the joints and other parts of the
musculoskeletal system. (Chapter 13.7)

Rickets (RIK-its): A disease in children caused by extreme and prolonged vitamin D deficiency. (Chapter 13.6)
Sacrum (SA-kriim): A triangular bone at the base of the spine, formed by the fusion of sacral vertebrae. (Chapter 13.4)
Scapula (SKAP-yii-la): The shoulder blade, a large triangular bone on the back of the shoulder. (Chapter 13.4)

Scoliosis (sko-1é-O-sis): An abnormal lateral curvature of the spine, often diagnosed in childhood or adolescence. It can vary in
severity and may require treatments such as bracing or surgery in more severe cases. (Chapter 13.6)

Sphenoid (SFE-noid): Pertaining to the sphenoid bone, a complex bone at the base of the skull. (Chapter 13.4)
Spiral (spi-ral): Bone has twisted apart. (Chapter 13.6)
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Spondylosis (spon-di-LO-sis): A painful condition of the spine resulting from the degeneration of intervertebral disks. (Chapter
13.4)

Sternum (STUR-niim): The breastbone, a long flat bone in the center of the chest. (Chapter 13.4)
Stress (strés): Small crack in a bone. (Chapter 13.6)
Synovectomy (sin-6-VEK-t6-mé): Surgical removal of the synovial membrane from a joint. (Chapter 13.4)

Synovial fluid (si-NO-vé-al FLOO-id): A viscous fluid found in the cavities of synovial joints, reducing friction between the
articular cartilage during movement. (Chapter 13.4)

Synovial joints (si-NO-vé-il joints): Highly movable joints where two bones are separated by a joint cavity containing synovial
fluid. (Chapter 13.4)

Synovial membrane (si-NO-vé-al MEM-bran): The lining of the inner surface of capsules of synovial joints, secreting synovial
fluid for lubrication. (Chapter 13.4)

Systemic lupus erythematosus (sis-tém-ik lii-piis ér-éth-ém-a-to-siis): Commonly referred to as lupus; a chronic autoimmune
disease that can affect many parts of the body. (Chapter 13.6)

Tarsals (TAR-silz): The bones in the rear part of the foot (the heel and the instep). (Chapter 13.4)
Temporal (TEM-pé-ril): Related to the temporal bones of the skull, located at the lower sides. (Chapter 13.4)

Temporomandibular joint (tém-po-r6-MAN-di-bii-lar) (TMJ): The hinge joint connecting the temporal bone of the skull with
the mandible. (Chapter 13.4)

Tendon (TEN-dén): A fibrous connective tissue that attaches muscle to bone. (Chapter 13.4)
Thoracic (th6-RAS-ik): Pertaining to the thorax or the thoracic vertebrae in the upper back. (Chapter 13.4)
Tibia (TTB-&-a): The shin bone, the larger and stronger of the two bones in the lower leg located on the medial side. (Chapter 13.4)

Total hip arthroplasty (to-tal hip ar-thro-plas-te) (THA): Also called a total hip replacement (THR), the replacement of the head
of the femur and acetabulum with replacement parts that are either metal, ceramic, or hard plastic. (Chapter 13.7)

Total hip replacement (to-tal hip re-plas-mént) (THR): Also called a total hip arthroplasty (THA), the replacement of the head
of the femur and acetabulum with replacement parts that are either metal, ceramic, or hard plastic. (Chapter 13.7)

Total knee arthroplasty (to-tal né ar-thro-plas-te) (TKA): Also called total knee replacement (TKR), surgical removal of worn
surfaces of the knee joint due to severe osteoarthritis. (Chapter 13.7)

Total knee replacement (to-tal né ré-plas-meént) (TKR): Also called total knee arthroplasty (TKA), surgical removal of worn
surfaces of the knee joint due to severe osteoarthritis. (Chapter 13.7)

Transverse (trans-viirs): Bone is broken straight across. (Chapter 13.6)

True ribs (TROO ribz): The first seven pairs of ribs, which attach directly to the sternum. (Chapter 13.4)

Ulna (UL-nd): The medial bone of the forearm, on the same side as the pinky finger. (Chapter 13.4)

Vertebrae (VUR-ti-bra): The individual bones that make up the vertebral column (spine). (Chapter 13.4)

Vertebral column (viir-TE-bral KOL-tim): The spinal column or backbone, consisting of multiple vertebrae. (Chapter 13.4)
Vomer (VO-mér): A thin, flat bone forming the lower part of the nasal septum. (Chapter 13.4)

Xiphoid process (ZI-foid PRO-sés): The small, cartilaginous projection at the lower end of the sternum. (Chapter 13.4)

X-rays (€ks-raz): Use a form of radiation that travels through the body and strikes an X-ray detector, forming an image that
represents the “shadows” of objects inside the body. (Chapter 13.7)

Zygomatic (zi-go-MAT-ik): Related to the cheekbone or zygomatic bone. (Chapter 13.4)

This page titled 13.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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14.1: Muscular System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
muscular system

o Identify meanings of key word components of the muscular system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the muscular system

o Use terms related to the muscular system

o Use terms related to the diseases and disorders of the muscular system

Introduction to the Muscular System

When most people think of muscles, they think of the muscles that move our arms and legs. These are called skeletal muscles
because they move the skeleton. However, there are two additional types of muscles, including smooth muscle and the cardiac
muscle. The basic function of all types of muscle is to create movement.

This chapter will review common word components related to the muscular system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the muscular system and common diseases and disorders. Medical specialists, diagnostic
tests, and procedures related to the muscular system will also be discussed.

View a supplementary YouTube video on muscles: Muscles, Part 2 — Organismal Level: Crash Course Anatomy & Physiology
#22

1. CrashCourse. (2015, June 15). Muscles, Part 2 - Organismal level: Crash Course Anatomy & Physiology #22 [Video].
YouTube. All rights reserved. https://www.youtube.com/watch?v=180Xx7pA9hQ) «

This page titled 14.1: Muscular System Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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14.2: Word Components Related To The Muscular System

This section will describe common word components related to the muscular system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in
Chapter 1.5.

Prefixes Related to the Muscular System
e a-: Absence of, without

o ab-: Away from

o ad-: Towards

¢ brady-: Slow

o dys-: Painful, difficult, abnormal, labored
e hyper-: Above, excessive

o inter-: Between

o intra-: Within, in

¢ poly-: Many, much

e sub-: Below, under

e supra-: Above

o sym-: Together, joined

o syn-: Together, joined

Word Roots With a Combining Vowel Related to the Muscular System
o ankyl/o: Stiff or bent

o electr/o: Electricity; electrical activity

o fasci/o: Fascia

o fibr/o: Fibrous connective tissue

« kinesi/o: Movement, motion

o kyph/o: Hump

o lamin/o: Lamina (thin, flat plate or layer)

o leimy/o: Smooth (visceral)muscle that lines the walls of internal organs
e my/o: Muscle

o myel/o: Spinal cord, bone marrow

e myos/o: Muscle

o myocardi/o: Heart muscle

¢ plant/o: Sole of the foot

o rhabd/o: Rod-shaped, striated

e sarc/o: Flesh, connective tissue

¢ ten/o: Tendon

¢ tend/o: Tendon

o tendin/o: Tendon

Suffixes Related to the Muscular System
o -ad: Toward

o -al: Pertaining to

o -algia: Pain

e -ar: Pertaining to

o -asthenia: Weakness

e -centesis: Surgical puncture to aspirate fluid

o -desis: Surgical fixation, fusion

o -ectomy: Excision, surgical removal, cutting out

e -gram: The record, radiographic image

o -graphy: Process of recording, radiographic imaging

https://med.libretexts.org/@go/page/93970
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e -ic: Pertaining to

o -itis: Inflammation

o -lysis: Loosening, separating, dissolution
o -oid: Resembling

e -oma: Tumor

o -osis: Abnormal condition

e -penia: Abnormal reduction

o -physis: Growth

o -plasty: Surgical repair

o -rrhaphy: Suturing, repairing

e -sarcoma: Malignant tumor

o -schisis: Split, fissure

e -scopy: Process of viewing, visual examination
o -tome: Instrument used to cut

e -tomy: Incision, cut into

o -trophy: Nourishment, development

This page titled 14.2: Word Components Related To The Muscular System is shared under a CC BY 4.0 license and was authored, remixed,
and/or curated by Open Resources for Nursing (OpenRN) .
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14.3: Examples of Muscular Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the muscular system that can be easily defined by breaking the terms into
their word components.

Bradykinesia

1. Break down the medical term into word components: Brady/kines/ia

2. Label the word components: Brady = P; kines = WR; ia =S

3. Define the word components: Brady = slow; kines = movement; ia = condition of
4. Create a final definition of the medical term: The condition of slow movement

Fibromyalgia
1. Break down the medical term into word components: Fibr/o/my/algia
2. Label the word components: Fibr = WR; o = CV; my = WR; algia = S

3. Define the word components: Fibr = fibrous connective tissue; my = muscle; algia = pain
4. Create a final definition of the medical term: Pain in the fibrous connective tissue of muscles

Rhabdomyolysis

1. Break down the medical term into word components: Rhabd/o/my/o/lysis

2. Label the word components: Rhabd = WR; 0 = CV; my = WR; 0 = CV; lysis = S

3. Define the word components: Rhabd = striated (skeletal); my = muscle; lysis = dissolution
4. Create a final definition of the medical term: Dissolution of striated skeletal muscle

Interactive Learning Activity: Practice defining and pronouncing medical terms related to the muscular system
by breaking them down into word parts.

You can also print these flashcard activities as a Chapter 14 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 14.3: Examples of Muscular Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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14.4: Anatomy of the Muscular System

There are three major types of muscle tissue categorized as smooth, cardiac, and skeletal muscle. See Figure 141" for an
illustration of these three types of muscle. Cardiac and skeletal muscles are striated (STRI-a-téd), meaning they contain functional
units called sarcomeres. Sarcomeres are composed of two protein filaments called actin (AK-tin) and myosin (MI-6-sin) that are
responsible for muscular contraction.

Figure 14.1 Muscle Types a) Smooth Muscle b) Cardiac Muscle c) Skeletal Muscle

Smooth Muscle

Smooth muscle (SMOOTH MUS-4l) is responsible for involuntary muscle movement. Smooth muscle is present in the following
[31

areas :

o Walls of hollow organs, like the urinary bladder, uterus, stomach, and intestines, where muscle contractions cause the
movement of fluids and other substances

o Walls of passageways, such as the arteries and veins of the circulatory system, where it causes vasodilation and vasoconstriction

o Tracts of the respiratory, urinary, and reproductive systems, where contraction and relaxation affect the movement of air, urine,
and reproductive fluids

¢ Eyes, where it functions to change the size of the pupil

o Skin, where it causes hair to stand erect in response to cold temperature or fear, commonly called goose bumps

Cardiac Muscle

Cardiac muscle (KAR-dé-ik MUS-al) is only found in the heart. Highly coordinated contractions of cardiac muscle pump blood
throughout the circulatory system. Cardiac muscle fiber cells are extenswely branched and connected to one another at their ends to
allow the heart to contract in a wavelike pattern and work as a pump. .

Skeletal Muscle

Skeletal muscles (SKEL-8-tdl MUS-ilz) are located throughout the body. They are under voluntary control and primarily produce
movement of the arms, legs, back, and neck and maintain posture by resisting gravity. Small, constant adjustments of the skeletal
muscles are needed to hold the body upright or balanced in any position. ’

Skeletal muscles also have several additional functions. Ring-shaped skeletal muscles called sphincters are located throughout the

body at the openings of internal tracts to control the movement of substances. These skeletal muscles allow voluntary control of
. . . P - . (6]

functions such as swallowing, defecation, and urination in the digestive and urinary systems.

Skeletal muscles, such as the rectus abdominus, protect internal organs (particularly abdominal and pelvic organs) by acting as an
external barrier against trauma and supporting the weight of the organs

Skeletal muscles also contribute to maintaining homeostasis by generating heat. This heat generation is very noticeable during

exercise, when sustained muscle movement causes a person’s body temperature to rise, or conversely during cold environmental
. . . [8]

temperatures when shivering produces random skeletal muscle contractions to generate heat.

See Figure 14.2" for an illustration of the major skeletal muscles of the body. For the anterior and posterior views in this figure,

superficial muscles are shown on the right side of the body, and deep muscles are shown on the left side of the body. For the legs,

. . . . . . . . . . [10]
superficial muscles are shown in the anterior view while the posterior view shows both superficial and deep muscles.
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Figure 14.2 Muscular System
Muscles are named based on various characteristics, such as the followingm:

o Body location: The area of the body, for example, biceps, triceps, and quadriceps

o Size: The size of the muscle, such as maximus (largest) and minimus (smallest)

o Shape: The shape of the muscle, such as deltoid (triangular) or trapezius (trapezoid)

e Action: The action of the muscle, such as flexor (i.e., to flex) or adductor (i.e., towards midline of body)
o Fiber direction: The direction of the muscle fibers (such as external oblique)

Major Skeletal Muscles

Major skeletal muscles include the followingl s

 Biceps brachii (BI-séps bra-ki): Muscle on the anterior upper arm.

o Biceps brachialis (bri-ké-AL-is): Muscle located in the upper and lower arm that flexes the elbow joint and rotates the
forearm.

o Deltoid (DEL-toid): A large triangular muscle covering the shoulder joint.

¢ Gastrocnemius (gis-trok-NE-me-iis): The chief muscle of the calf of the leg.

o Gluteus maximus (glU-té-lis MAK-si-miis): The largest and outermost of the three gluteal muscles in the buttocks.

o Latissimus dorsi (1i-tis-I-miis DOR-sI): A large muscle in the back.

o Pectoralis major (pék-tor-AL-is MA-jor): A thick, fan-shaped muscle situated on the chest.

 Quadriceps (kwOD-ri-séps): A large muscle group on the front of the thigh.

https://med.libretexts.org/@go/page/93972



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93972?pdf

@%@LHM%ﬂE»dS“

o Rectus abdominis (REK-tlis b-DOM-i-nis): A paired muscle running vertically on each side of the anterior wall of the
abdomen.
¢ Triceps brachii (TRI-séps bra-ki): Muscle on the posterior of the upper arm.

Tendons

Muscles attach to bones via tendons (TEN-donz). A tendon is a flexible but inelastic cord of strong fibrous collagen tissue. For
example, consider the Achilles tendon, hamstring, and rotator cuff. The Achilles tendon (3-KIL-8z TEN-don) attaches the calf
muscles to the heel bone. The hamstring (HAM-string) tendons refer to five tendons at the back of a person’s knee that connect a
group of three hamstring muscles to bones in the pelvis, knee, and lower leg. The rotator cuff (r5-TA-tor KUF) is a group of
muscles and tendons that stabilize the shoulder. ~ See Figure 143" for an illustration of the tendon that attaches the quadriceps
muscle to the top of the patella.

Quadriceps

Figure 14.3 Tendon
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14.5: Physiology of the Muscular System

The main function of the muscular system is movement. Muscles work as antagonistic (opposing) pairs. As one muscle contracts,
another muscle relaxes. This contraction pulls on the bones and assists with movement. Contraction is the shortening of muscle
fibers whereas relaxation is the lengthening of fibers. This sequence of relaxation and contraction is stimulated by the nervous

(1]
system.

There are many types of actions that are caused by the contraction and relaxation of muscles, such as flexion, extension, abduction,

adduction, rotation, dorsiflexion, plantar flexion, supination, and pronation. These muscle actions are summarized in Table 14.5.
See Figures 14.4" and 14.5 ' for illustrations of these movements.

Table 14.5 Muscle Actions

Action

Flexion (FLEK-shon)
Extension (ék-STEN-
shon)

Abduction (ib-DUK-
shon)

Adduction (3-DUK-
shon)

Rotation (ro-TA-shon)

Dorsiflexion (dor-si-
FLEK-shon)

Plantar Flexion
(PLAN-tir FLEK-
shon)

Supination (st-pi-
NA- shiin)
Pronation (pro-NA-

shiin)

Eversion (e-VER-
zhtin)

Inversion (in-VER-
zhtin)

Description

Movement that decreases the angle between two bones, such as bending the arm at the elbow.

Movement that increases the angle between two bones, such as straightening the arm at the elbow.

Movement of a limb away from the midline of the body.

Movement of a limb toward the midline of the body.

Circular movement around a central point. Internal rotation is toward the center of the body, and external
rotation is away from the center of the body.

Decreasing the angle of the foot and the leg (i.e., the foot moves upward toward the knee). This movement is
the opposite of plantar flexion.

Increasing the angle of the foot and leg (i.e., the foot moves downward toward the ground, such as when
pressing down on a gas pedal in a car).

Movement of the hand or foot turning upward. When applied to the hand, it is the act of turning the palm
upwards. When applied to the foot, it is the outward roll of the foot/ankle during normal movement.

Movement of the hand or foot turning downward. When applied to the hand, it is the act of turning the palm
downward. When applied to the foot, it is the inward roll of the foot/ankle during normal movement.

Excessive movement involving turning outward the sole of the foot away from the body’s midline, a common
cause of an ankle sprain.

Excessive movement involving turning inward the sole of the foot towards the median plane, a common
cause of an ankle sprain.
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) I . . .
View a supplementary YouTube video demonstrating flexion and extension:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=420#oembed-1

View a supplementary YouTube video demonstrating abduction and adduction:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=420#0embed-2
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View a supplementary YouTube video"’ demonstrating eversion and inversion of the foot:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=420#oembed-3

View a supplementary YouTube video demonstrating plantar flexion and dorsiflexion of the foot:

One or more interactive elements has been excluded from this version of the text. You can view them online here:
https://wtcs.pressbooks.pub/medterm/?p=420#oembed-4

) L (8] . R .
View a supplementary YouTube video by Dr. Mike that summarizes joint movements: Joint Movements
Other terms related to the muscular system include the following:

¢ Bradykinesia (brid-e-ki-NE-sé-d): Slow movement

o Dyskinesia (DIS-ki-NE-sé-): Difficult movement

o Dystrophy (DIS-tr6-fe): Abnormal development

« Hyperkinesia (hi-pér-ki-NE-zh(&-)3): Excessive movement
 Hypertrophy (hi-PER-trd-f&): Excessive development

e Myalgia (mi-AL-j(8-)a): Painful muscles

¢ Myasthenia (mi-ds-THE-ng-i): Muscle weakness

o Polymyositis (pol-&-m1-5-SI-tis): Inflammation of many muscles

1. This work is a derivative of Anatomy and Physiology by OpenStax licensed under CC BY 4.0. Access for free at
https://openstax.org/books/anatomy-and-physiology/pages/1-introduction «

2. “Body_Movements_I.jpg” by Tonye Ogele CNX is licensed under CC BY-SA 3.0 <

3. “Body_Movements_II.jpg” by Tonye Ogele CNX is licensed under CC BY-SA 3.0 <

4. RegisteredNurseRN. (2021, March 3). Flexion and extension anatomy: Shoulder, hip, forearm, neck, leg, thumb, wrist, spine,
finger [Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=p4xbehGmkmk «

5. RegisteredNurseRN. (2021, March 29). Abduction and adduction of wrist, thigh, fingers, thumb, arm | Anatomy body movement
terms [Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=qcxE9uql8g4 «

6. RegisteredNurseRN. (2021, January 11). Inversion and eversion of the foot, ankle | Body movement terms anatomy [Video].
YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=4HuxLWQykxk «

7. RegisteredNurseRN. (2020, December 29). Dorsiflexion and plantar flexion of the foot | Anatomy body movement terms
[Video]. YouTube. All rights reserved. Reused with permission. https://www.youtube.com/watch?v=e6WugOzgFIM «

8. Dr Matt & Dr Mike. (2021, February 7). Joint movements [Video]. YouTube. All rights reserved.
https://www.youtube.com/watch?v=tAJjXvumL7E ¢«

This page titled 14.5: Physiology of the Muscular System is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
Open Resources for Nursing (OpenRN) .
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14.6: Diseases and Disorders of the Muscular System

This section will provide an overview of common diseases and disorders of the muscular system.

Cerebral Palsy

Cerebral palsy (sér-E-bral pdl-z&) (CP) is a group of disorders that affects the ability to move and maintain balance and posture.
CP is the most common motor disability in childhood. “Cerebral” means having to do with the brain, and “palsy” means weakness
or problems with using the muscles. CP is caused by abnormal brain development or damage to the developing brain that affects
the ability to control muscles.

The symptoms of CP vary from person to person. A person with severe CP might require the use of special equipment to walk or
might not be able to walk at all and need lifelong care. A person with mild CP, on the other hand, might walk a little awkwardly,
but otherwise not require specialized care. Doctors classify CP according to the main type of movernent disorder involved.
Depending on which areas of the brain are affected, one or more of the following movement disorders can occur 7

« Spasticity (spas-TIS-i-t&): Stiff muscles
o Dyskinesia (dis-ki-NE-z&-d): Uncontrollable movements
o Ataxia (3-TAK-sé-a): Poor balance and coordination

There is no cure for CP, but treatment can improve the quality of life for people who have the condition. After CP is diagnosed, a

team of health professionals works with the child and family to develop a plan to help the child reach their optimal potential.
3

Common treatments include medications; surgery; braces; and physical, occupational, and speech therapy.\ |

See Figure 14.6"' for an image of David Smith who has cerebral palsy and has won several Paralympian awards. Paralympians are
athletes with a range of impairments who compete in the Paralympics, a competition similar to the Olympics. Paralympic athletes
inspire people around the world with their performance and focus on moving forward and never giving up.‘ !

Figure 14.6 David Smith, a Paralympian With Cerebral Palsy

Contracture

A contracture (kon-TRAK-chiir) is a condition of shortening and hardening of muscles, tendons, or other tissue, often leading to
deformity and rigidity of joints. Contractures are caused by immobility and can be the result of several disorders such as a stroke,
cerebral palsy, or muscular dystrophy Contractures may be prevented and/or treated with braces, physical therapy, and range-of-
motion exercises. See Figure 14. 7" for an image of a hand contracture.
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Figure 14.7 Hand Contracture

Fibromyalgia

Fibromyalgia (fI-bro-mi-AL-je-3d) is defined as pain in muscle fibers. It is a condition that causes widespread pain, sleep problems,
fatigue, and often emotional distress. Fibromyalgia affects about 2% of the adult population in the United States. The cause of
fibromyalgia is not known, but it can be effectively treated and managed. Fibromyalgia is diagnosed by health care providers based
on the patient’s history, physical examination, X-rays, and blood work.

Fibromyalgia is treated by a doctor or team of health care professionals who specialize in the treatment of fibromyalgia. A
combination of treatments is typically prescribed, which may include the following o

e Medications, including prescription drugs and over-the-counter pain relievers

e Aerobic exercise and muscle strengthening exercise

o Patient education classes

¢ Stress management techniques such as meditation, yoga, and massage

¢ Good sleep habits to improve the quality of sleep

o Cognitive behavioral therapy, a type of talk therapy that helps people change the way they think about their life circumstances

Muscular Dystrophy

Muscular dystrophy (miis’kyii-lir DIS-tré-fe) (MD) refers to group of diseases caused by abnormal muscle development due to
gene mutations. Muscular dystrophy can run in families, or a person can be the first in their family to have muscular dystrophy.
Over time, muscle weakness decreases mobility and makes it difficult to perform everyday tasks. There are many types of muscular
dystroph‘(y‘, each affecting specific muscle groups. Each type has signs and symptoms that appear at different ages and vary in
severity. ]

An example of one type of MD is Duchenne muscular dystrophy (DMD), a genetic disorder characterized by progressive muscle
degeneration and weakness due to the alterations of a muscle protein called dystrophin. DMD symptom onset is in early childhood,
usually between the ages 2 and 3. The disease primarily affects boys. Muscle weakness is the principal symptom of DMD and
begins by first affecting the proximal muscles (those closest to the core of the body) and later affecting the distal limb muscles. The
child with DMD might have difficulty jumping, running, and walking. Other symptoms include enlargement of the calves, a
waddling gait, and lumbar lordosis (an inward curve of the spine). The heart and respiratory muscles are affected as well.
Progressive weakness and scoliosis result in impaired pulmonary function, which can eventually cause acute respiratory failure.
Treatment of DMD requires multidisciplinary care to coordinate specialized assessments and interventions needed to maximize
function and quality of life. Due to recent advances in cardiology and pulmonology, people with DMD are living longer than ever

[10]

and often well into adulthood.

The impact of DMD can be significantly minimized by keeping the body as flexible, upright, and mobile as possible. As muscle
deteriorates, a person with muscular dystrophy often develops contractures. If not treated, contractures can become severe, causing
discomfort and restricting mobility and flexibility. Contractures can affect the knees, hips, feet, elbows, wrists, and fingers.
However, there are many ways to minimize and postpone contractures. Range-of-motion exercises, performed on a regular
schedule, help delay contractures by keeping tendons from shortening prematurely. Braces on the lower legs also can help keep the
limbs stretched and flexible, delaying the onset of contractures. Eventually, a wheelchair is needed, typically by about age 12.
Although a child and parents may dread using a wheelchair, many people find that when they start to use one, they are more
mobile, energetic, and independent than when trying to walk without assistance. = See Figure 14.8"" for an image of child with
MD using a specialized wheelchair called an “Easy Stand” that supports him while sitting and also allows him to stand for periods
of time.
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Figure 14.8 Child With MD in an EasyStand Wheelchair

Myasthenia Gravis

Myasthenia gravis (mi-ds-THE-né-4 GRA-vis) (MG) is a chronic, autoimmune neuromuscular disease that causes weakness in
voluntary muscles, including those required for breathing and swallowing. Onset of symptoms can be rapid and include the
following

e Myasthenia (mi-is-THE-né-a): Abnormal weakness of voluntary muscles

¢ Ocular myasthenia (O-kyu-lar mi-ds-THE-ng-a): Weakness of the eye muscles

¢ Ptosis (TO-sis): Drooping of one or both eyelids (See Figure 149" foran image of ptosis.)
« Diplopia (di-PLO-pé-a): Blurred or double vision

« Dysphagia (dis-FA-jé-a): Difficulty swallowing

¢ Dyspnea (disp-NE-i): Shortness of breath

 Dysarthria (dis-AR-thré-a): Impaired speech

Figure 14.9 Ptosis Related to Myasthenia Gravis

Sometimes the muscles that control breathing weaken to the point where a person needs a ventilator to breathe. This is called a
myasthenic crisis and requires immediate emergency medical care. A myasthenic crisis may be triggered by infection, stress,
surgery, or an adverse reaction to medication.[ N

MG is diagnosed by health care providers based on a physical exam, blood tests, and electromyography (EMG). Read more about
EMG in the “Medical Specialists, Diagnostic Testing, and Procedures Related to the Muscular System” section. MG is treated with
medications that improve neuromuscular transmission and increase muscle strength. Immunosuppressive medications may be
prescribed to impact the autoimmune response. In some cases, a thymectomy (i.e., removal of the thymus) may be performed to

rebalance the immune system and decrease MG symptoms.\ .

Paralysis

Paralysis (par-a-LI-sis) occurs when an injury or medical condition disrupts the nerve signals to the muscles, resulting in being
unable to make voluntary movements. Common causes of paralysis include spinal cord injuries and strokes. Paralysis can be
localized, where it affects specific areas of the body, such as the face. For example, Bell’s palsy temporarily paralyzes facial
muscles. Paralysis can also be generalized where it affects a larger area of the body. There are categories of generalized paralysis
based on its extent. Common categories include hemiplegia, paraplegia, and quadriplegia/tetraplegia‘ B

o Hemiplegia (hém-&-PLE-jé-3): Paralysis affects one side of the body, for example, an arm and a leg on the same side.

o Paraplegia (pir-3-PLE-jé-3): Paralysis affects both legs and sometimes the torso.

¢ Quadriplegia or Tetraplegia (kwod-ri-PLE-jé-3 or tét-ra-PLE-jg-d): Paralysis involves all limbs, with little or no movement
from the neck down.
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See Figure 14.10"" for an illustration of paraplegia, hemiplegia, and tetraplegia (quadriplegia), where pink indicates the area of
muscle paralysis. Because muscle paralysis is caused by disruption of nerve signals, the cervical (C), thoracic (T), and lumbar (L)

nerves are labelled in the image.
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Figure 14.10 Paraplegia, Hemiplegia, and Tetraplegia (Quadriplegia)
Paralysis is also classified by its effect on muscles in terms of being flaccid or spasticw :

o Flaccid (FLAS-id): The muscles atrophy (AT-r6-fg) (i.e., shrink) due to loss of function.

o Spastic (spas-TIK): The muscles tighten, causing uncontrollable jerks and spasms.

There is no cure for permanent paralysis caused by spinal nerve damage because the spinal cord can’t heal itself. However,
rehabilitative services like physical and occupational therapy can help people with paralysis live independently and enjoy quality of
life. Equipment used for rehabilitative/restorative care may include the followingu[”'

« Adaptive equipment (3-DAP-tiv i-KWIP-mént): Equipment that allows people to feed themselves or drive.

o Assistive equipment (3-SIS-tiv i-KWIP-mént): Equipment that enhances mobility, such as wheelchairs, scooters, crutches, and

canes.
« Orthotic/prosthetic devices (6r-THOT-1k/pros-THET-ik di-VIS-8z): Devices that support the limbs and prevent contractures,

such as braces.
« Voice-activated technology (vois-ak-TIV-a-téd ték-NOL-5-jé): Technology that doesn’t require the need for touch or

movement, such as computers, lighting systems, and phones.
See Figure 1411 for an image of Mark Manion, founder of “Mark Speaks Out.” Mark was permanently disabled during a cross-
country biking trip when he was struck by a drunk driver. He travels the country educating and inspiring audiences on how he has

effectively coped with his life circumstances.

Figure 14.11 Mark Manion

Rhabdomyolysis
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Rhabdomyolysis (rab-d6-mi-OL-i-sis) refers to the breakdown of muscles that causes damage to the kidney. When muscle is
damaged, a protein called myoglobin (mi-O-glo-bin) is released into the bloodstream and is filtered out of the body by the kidneys.
Myoglobin breaks down into substances that damage kidney cells.””’ See Figure 14.12"" for an illustration of rhabdomyolysis.

REABDOMTOLYSIS

RIIRLTE

-

Figure 14.12 Rhabdomyolysis

Rhabdomyolysis may be caused by injury or any other condition that damages skeletal muscle. Potential causes of rhabdomyolysis
include the following conditions

e Trauma or crush injuries

o Use of drugs such as cocaine, amphetamines, statins, heroin, or phencyclidine (PCP)
o Genetic muscle diseases

o Extremes of body temperature

o Ischemia or death of muscle tissue

e Low phosphate levels

e Seizures or muscle tremors

e Severe exertion, such as marathon running or calisthenics

o Lengthy surgical procedures

e Severe dehydration

Symptoms of rhabdomyolysis include dark, red, or cola-colored urine; decreased urine output; weakness; and myalgia (mi-AL-jé-
a) (i.e., muscle pain). Rhabdomyolysis is diagnosed with blood tests, including creatine kinase (CK), myoglobin, and creatinine, as
well as urine tests such as urinalysis and urine myoglobin. Rhabdomyolysis is treated with intravenous fluids that contain
bicarbonate. In cases causing severe kidney damage, dialysis may be required.m

Strain

A strain (stran) is an injury to a muscle or tendon from being overstretched or torn, causing pain. Strains can be caused by an
injury, overusing a muscle, or using a muscle in the wrong way (such as twisting the back while lifting a heavy object). A straln is
different from a sprain (spran), which is an injury to a joint when a ligament is stretched or torn. See Figure 14.13 ' for an
illustration of a muscle strain and tear. Initial treatments for strains and sprains are similar and can be easily recalled by the

mnemonic called RICE, which stands for the followmg .

¢ Rest: Rest the strain or sprain for at least 24 hours. The health care provider may recommend not putting any weight on the
injured area for 48 to 72 hours, so crutches may be needed for lower extremity injuries.

o Ice: Apply ice as soon as possible after the injury to reduce swelling. The ice should not be applied directly to the skin but
should be wrapped in a cloth to avoid tissue injury. Ice should be applied for 5 to 20 minutes, four to eight times a day, for the
first 48 hours or until swelling improves.

o Compression: Compress the area with an elastic wrap or bandage to reduce swelling.

o Elevate: Elevate the injured limb above your heart whenever possible to help prevent or limit swelling.
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Figure 14.13 Strain

Tendonitis

Tendonitis (ten-d5-NIT-Is) refers to inflammation of a tendon, causing pain around a joint. Tendonitis usually happens after
repeated injury to an area such as the wrist or ankle. Common forms of tendonitis are named after the sports that increase their risk,
such as tennis elbow, golfer’s elbow, pitcher’s shoulder, swimmer’s shoulder, and jumper’s knee. Health care providers diagnose
tendonitis based on medical history, a physical exam, and possible imaging tests. Initial treatment is focused on reducing pain and
swelling with RICE (rest, ice, compreﬁsion, and elevation). Other treatments may include ultrasound, physical therapy, steroid
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14.7: Medical Specialists, Diagnostic Testing, and Procedures Related to Muscular
System

Medical Specialists

There are several types of health care professionals who help treat muscular disorders and diseases and help patients achieve
optimal independence and quality of life.

Orthopedists and Orthopedic Surgeons

Orthopedists (6r-THE-pé-dists) are medical doctors who complete specialized training in the prevention, diagnosis, treatment, and
surgery of disorders and diseases related to the musculoskeletal system. Some orthopedists are generalists, while others specialize
in certain areas of the body, such as the hip and knee, foot and ankle, shoulder and elbow, hand, or spine. Orthopedic surgeons
explore nonsurgical options first, such as pain medication or rehabilitation, but also have the expertise to perform surgery to repair
an injury or correct a condition, if necessary. They treat patients of all ages, from newborns to the elderly, and treat conditions such
as fractures, sports injuries, joint replacements, and spinal deformity.‘ !

For more details about orthopedists, see the American Academy of Orthopaedic Surgeons’ web page.

Neurologist

Neurologists (nii-rOL-6-jists) are physicians who specialize in the diagnosis and treatment of disorders and conditions related to

the brain, spinal cord, nerves, and muscles. They perform diagnostic testing related to the muscular system, such as
e

electromyograms and muscle biopsies.

For additional information about neurologists, visit the American Academy of Neurology’s web page.

Kinesiologist

Kinesiology (ki-né-sé-OL-6-jé) is an academic discipline that studies physical activity and its impact on health and quality of life.
It includes areas of study such as exercise science, sports management, athletic training, sports medicine, exercise psychology,
fitness leadership, physical education, and pre-professional training for physical therapy, occupational therapy, medicine, and other
health-related fields. Kinesiologists (ki-né-sé-OL-8-jists) are health care professionals with a degree in kinesiology or related
discipline. Kinesiologists work in a variety of settings that assist people with pain management, injury prevention, and health
promotion through biomechanics.

To read more information about kinesiologists, visit the American Kinesiology Association’s website. To learn more about careers
in kinesiology, visit the Zippia Kinesiologist Overview web page.

Occupational Therapists and Occupational Therapy Assistants

Occupational therapists (5k-yli-pa-shon-dl THER-a-pists) (OT) and occupational therapy assistants (5k-yii-pa-shon-il THER-
a-pé a-SIS-tants) (OTA) use everyday life activities (i.e., occupations) to promote health and well-being for people who have
experienced an injury, disease, or condition that makes it difficult to participate in daily activities. This includes any meaningful
activity that a person wants to accomplish, such as taking care of themselves and their family members, working, volunteering, or
going to school. Occupational therapists work in a variety of settings, including hospitals, schools, clinics, skilled nursing facilities,
community centers, health care facilities, and patient’s homes.

Occupational therapy can help people participate in life activities and provide recommendations for the followingm:

e Activities of daily living (such as bathing, dressing, and eating)

o Adaptive equipment (such as shower chairs or equipment to make daily tasks easier)
e Caregiver and family training

o Planning and making the most of daily routines

e Returning to work, school, and leisure activities

o Techniques to aid in memory, concentration, and executive functioning

o Fall prevention, home safety, and accessibility
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To become an occupational therapist (OT), a master’s degree in occupational therapy is required. To become an OTA, an
associate’s degree from an accredited OTA program is required and a state-administered national exam must be passed to obtain
licensure or certification. OTs evaluate a patient, create an intervention plan to improve their ability to perform daily activities and
reach their goals, and determine if outcomes are being met. Occupational therapy assistants (OTAs) implement the intervention
plan and help patients recover, improve, and maintain skills needed for daily living and working. To become an OTA, an associate’s
degree from an accredited OTA program is required.

Read additional information about occupational therapy on the American Occupational Therapy Association web page. Read more
information about occupational therapy jobs on the Bureau of Labor Statistic’s web pages on Occupational Therapists and
Occupational Therapy Assistants and Aides.

Physical Therapists and Physical Therapist Assistants

Physical therapists (FIZ-i-cil THER-i-pists) (PT) are movement experts who improve a person’s quality of life through
prescribed exercise, hands-on care, and patient education. PTs examine a person and develop a treatment plan to improve their
ability to move, reduce or manage pain, restore function, and prevent disability. They work with people of all ages and abilities and
in a variety of settings. They help people rehabilitate from injuries, manage chronic conditions, avoid surgery and prescription
drugs, and create healthy habits. To become a licensed PT in the United States, a Doctor of Physical Therapy degree must be

. . . . l6]
earned from an accredited physical therapy education program and a state licensure exam must be passed.

Physical therapist assistants (FIZ-i-cil THER-a-pist 4-SIS-tints) (PTA) provide physical therapy services under the direction and
supervision of a physical therapist. PTAs implement components of patient care, obtain data related to the treatments provided, and
collaborate with the PT to modify care as necessary. To become an PTA, an associate degree from an accredited PTA program is
required and a state-administered national exam must be passed to obtain licensure or certification.

To learn more about careers in physical therapy, visit the American Physical Therapy Association. Read more information about
physical therapy jobs on the Bureau of Labor Statistic’s web pages on Physical Therapists and Physical Therapist Assistants and
Aides.

Chiropractors

Chiropractors (ki-ROP-rik-tors) evaluate and treat musculoskeletal and neurological systems, including muscles, ligaments,
tendons, bones, and nerves. Chiropractors use spinal manipulations to relieve pain in joints and muscles. Modern chiropractors
have also developed a variety of different therapies to address patients’ needs and use a holistic approach that generally excludes
drugs or surgery Chlropractors must complete a Doctor of Chiropractic (DC) degree to obtain a license to practice. They mostly
work in solo or group chiropractic offices.

Read more information about the chiropractic profession at the American Chiropractic Association. Additional information about
chiropractor jobs is available on the Bureau of Labor Statistic’s web page on chiropractors.

Massage Therapists

Massage therapists (MA-saj THER-4-pists) treat patients by applying pressure to manipulate the body’s soft tissues and joints.
Licensed and/or certified massage therapists typically complete a postsecondary education that combines study and experience,
although standards and requirements vary by state regulations.

Read more information about massage therapy jobs on the Bureau of Labor Statistic’s web page on Massage Therapists.

Diagnostic Testing

Common diagnostic tests for muscular disorders include electromyograms, magnetic resonance imaging (MRI), and range-of-
motion testing.

Electromyogram

An electromyogram (&-1&k-tro-mi-O-grim) (EMG) is a diagnostic procedure that assesses the function of nerve cells that control
muscles. Electrodes, either attached to the skin or inserted into the muscle, record electrical impulses. An EMG can identify
functional problems with the peripheral nerves, muscles, or with the signals between the nerves and the muscles. During a needle
EMG, a needle electrode inserted directly into a muscle records the electrical activity in that muscle. A nerve conduction study,
another part of an EMG, uses surface electrodes applied to the skin to measure the speed and strength of signals traveling between

https://med.libretexts.org/@go/page/93975



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93975?pdf
https://www.aota.org/about/what-is-ot
https://www.apta.org/your-career/careers-in-physical-therapy
https://www.acatoday.org/about/history-of-chiropractic

LibreTexts*

two or more points. EMG results are used to diagnose muscle and nerve disorders. See Figure 14.14
demonstrating the basics of an EMG.
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Figure 14.14 Electromyography

Magnetic Resonance Imaging

Magnetic resonance imaging (mig-NET-ik réz-6-nins IM--jing) (MRI) uses radio frequency waves and a strong magnetic field
to produce three-dimensional, detailed anatomical images. MRIs are often used for diagnosis and monitoring of muscular and
neurological disorders. To obtain an MRI image, a patient is placed inside a large magnet and must remain very still during the
imaging process in order not to blur the image. Contrast agents may be intravenously administered to a patient before or during the
MRI to enhance the image. MRIs differ from computed tomography (CT) in that they do not use the ionizing radiation of X-rays.
The brain, spinal cord and nerves, muscles, ligaments, and tendons are seen much more clearly with MRI than with regular X-rays
and CT. For this reason, an MRI is often used to image knee and shoulder injuries. However, people with metal implants, such as
pacemakers, vagus nerve stimulators, implantable cardioverter-defibrillators, loop recorders, insulin pumps, cochlear implants,
deep brain stimulators, and capsules from capsule endoscopy, should not enter an MRI machine. " See Figure 14.15"" for an image
of an MRI machine.

Figure 14.15 Magnetic Resonance Imaging (MRI) Machine

Range of Motion

Range-of-motion testing (ranj 0v mo-shon tés-ting) (ROM) is a diagnostic procedure performed by a trained health care
professional that is used to determine the amount of movement around a patient’s specific joint. See Figure 14.16"" for an image of
a child undergoing range-of-motion testing of the shoulder.
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Figure 14.16 Range-of-Motion Testing of the Shoulder

ROM exercises are used to treat musculoskeletal disorders and prevent contractures. Active range of motion (ak-tiv ranj 6v mo-
shon) (AROM) refers to joint movements the person can independently achieve when their opposing muscles contract and relax.
Passive range of motion (pas-iv ranj 6v mo-shon) (PROM) refers to joint movements that occur when an outside force, such as a
therapist, causes movement of a patient’s joint.

Procedures

Surgical procedures related to the muscular system include tenomyoplasty, tenorrhaphy, and myorrhaphy. Tenomyoplasty (tén-6-
MI-6-plis-te) refers to surgical repair of a tendon and muscle. Tenorrhaphy (tén-OR-i-fg) refers to suturing of a tendon.
Myorrhaphy (mi-OR-a-f&) refers to suturing of a muscle.
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14.8: Muscular Learning Activities

Interactive Learning Activity: Study muscular system medical terms discussed in this chapter using these flashcards.

Interactive Learning Activity: Test yourself on these terms related to the muscular system.
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14.9: Glossary

Abduction (ab-DUK-shén): The movement of a limb or other part away from the midline of the body or from another part.
(Chapter 14.5)

Achilles tendon (9-KIL-ez TEN-don): A tendon of the back of the leg, and the thickest in the human body, attaching the calf
muscles to the heel bone. (Chapter 14.4)

Actin (AK-tin): A protein that forms (along with myosin) the contractile filaments of muscle cells and is involved in motion in
other types of cells. (Chapter 14.4)

Active range of motion (ak-tiv ranj ov mo6-shén) (AROM): The degree of movement a joint can be moved by a muscle
contraction. (Chapter 14.7)

Adaptive equipment (i-DAP-tiv i-KWIP-mént): Devices or tools used to assist individuals with disabilities in performing tasks
and activities, aiming to enhance independence and functionality. (Chapter 14.6)

Adduction (i-DUK-shén): The movement of a body part toward the body’s midline. (Chapter 14.5)

Assistive equipment (3-SIS-tiv i-KWIP-mént): Tools or devices that aid in performing daily tasks and activities, especially
designed for people with disabilities, similar to adaptive equipment but may include a broader range of tools. (Chapter 14.6)

Ataxia (3-TAK-s&-a): The lack of muscle control or coordination of voluntary movements, such as walking or picking up objects.
(Chapter 14.6)

Atrophy (AT-ré-fé): The gradual wasting away, decrease in size, or degeneration of muscle or tissue. (Chapter 14.6)

Biceps brachialis (BI-séps bra-ké-AL-is): A muscle in the upper arm that acts to flex the elbow, situated underneath the biceps
brachii. (Chapter 14.4)

Biceps brachii (BI-séps BRA-ké-1): A muscle of the upper arm that flexes the elbow and rotates the forearm. (Chapter 14.4)
Bradykinesia (brad-&-ki-NE-z&-a): Slowness of movement, a common symptom of Parkinson’s disease. (Chapter 14.5)

Cardiac muscle (KAR-deé-dak MUS-al): Specialized, involuntary muscle tissue found only in the heart, responsible for pumping
blood throughout the body. (Chapter 14.4)

Cerebral palsy (sér-E-bral pél-z&) (CP): A group of disorders affecting movement and muscle tone or posture caused by damage
that occurs to the immature, developing brain, most often before birth. (Chapter 14.6)

Chiropractors (ki-ROP-rik-térs): Health care professionals focused on the diagnosis and treatment of neuromuscular disorders,
with an emphasis on treatment through manual adjustment and/or manipulation of the spine. (Chapter 14.7)

Contracture (kon-TRAK-chiir): The permanent tightening of muscles, tendons, skin, and other tissues, leading to a decrease in
flexibility and mobility. (Chapter 14.6)

Deltoid (DEL-toid): A large, triangular muscle covering the shoulder joint and responsible for lifting the arm away from the body.
(Chapter 14.4)

Diplopia (di-PLO-pé-a): Double vision. (Chapter 14.6)

Dorsiflexion (dér-si-FLEK-shon): The backward flexion or bending of a hand or foot. (Chapter 14.5)

Dysarthria (dis-AR-thré-a): Slurred or slow speech that can be difficult to understand. (Chapter 14.6)

Dyskinesia (dis-ki-NE-zé-a): Abnormality or impairment of voluntary movement. (Chapter 14.5, Chapter 14.6)

Dysphagia (dis-FA-jé-a): Difficulty or discomfort in swallowing. (Chapter 14.6)

Dyspnea (disp-NE-a): Difficult or labored breathing. (Chapter 14.6)

Dystrophy (DIS-tré-fé): A disorder in which an organ or tissue of the body wastes away. (Chapter 14.5)

Electromyogram (i-lék-tro-mi-O-griam) (EMG): A diagnostic test that measures the electrical activity of muscles. (Chapter 14.7)
Eversion (&-VER-zhiin): The action of turning outward the sole of the foot away from the body’s midline.(Chapter 14.5)

Extension (ék-STEN-shon): A straightening movement that increases the angle between body parts. (Chapter 14.5)
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Fibromyalgia (fi-bro-mi-AL-jé-a): A disorder characterized by widespread musculoskeletal pain accompanied by fatigue, sleep,
memory, and mood issues. (Chapter 14.6)

Flaccid (FLAS-id): Lacking firmness, resilience, or muscle tone. (Chapter 14.6)

Flexion (FLEK-shon): The action of bending or the condition of being bent, especially the bending of a limb or joint. (Chapter
14.5)

Gastrocnemius (gas-trok-NE-mé-tis): The major calf muscle, responsible for plantar flexing the foot at the ankle joint and flexing
the leg at the knee joint. (Chapter 14.4)

Gluteus maximus (glia-TE-iis MAK-si-miis): The largest and most superficial of the three gluteal muscles, responsible for
movement of the hip and thigh. (Chapter 14.4)

Hamstring (HAM-string): Any of the five tendons at the back of a person’s knee. (Chapter 14.4)

Hemiplegia (hém-&-PLE-jé-a): Paralysis of one side of the body. (Chapter 14.6)

Hyperkinesia (hi-pér-ki-NE-z&-a): Excessive movement; an abnormally high level of activity. (Chapter 14.5)
Hypertrophy (hi-PER-trd-fé): The enlargement of an organ or tissue from the increase in size of its cells. (Chapter 14.5)
Inversion (in-VER-zhiin): The process of turning inward the sole of the foot towards the body’s midline. (Chapter 14.5)
Kinesiologists (ki-né-sé-OL-o-jists): Specialists in the study of human movement. (Chapter 14.7)

Kinesiology (ki-né-sé-OL-6-j€): The study of the mechanics of body movements. (Chapter 14.7)

Latissimus dorsi (ld-tis’i-miis DOR-s1): A broad, flat muscle on the back that helps control movement of the shoulder. (Chapter
14.4)

Magnetic resonance imaging (mag-NET-ik réz-6-nins IM-a-jing) (MRI): A medical imaging technique used to form pictures of
the anatomy and the physiological processes of the body. (Chapter 14.7)

Massage therapists (MA-saj THER-a-pists): Professionals who practice manual manipulation of soft body tissues (muscle,
connective tissue, tendons, and ligaments) to enhance a person’s health and well-being. (Chapter 14.7)

Muscular dystrophy (miis’kyii-lir DIS-tré-fe) (MD): A group of diseases that cause progressive weakness and loss of muscle
mass. (Chapter 14.6)

Myalgia (mi-AL-jé-a): Pain in a muscle or group of muscles. (Chapter 14.5, Chapter 14.6)
Myasthenia (mi-as-THE-né-a): Muscle weakness. (Chapter 14.5, Chapter 14.6)

Myasthenia gravis (mi-as-THE-né-a GRA-vis) (MG): A chronic autoimmune neuromuscular disease that causes weakness in the
skeletal muscles, which are responsible for breathing and moving parts of the body, including the arms and legs. (Chapter 14.6)

Myoglobin (mi-O-glo-bin): A red protein containing heme that carries and stores oxygen in muscle cells. (Chapter 14.6)
Myorrhaphy (mi-OR-i-fé): The surgical suturing of a muscle. (Chapter 14.7)

Myosin (MI-9-sin): A type of protein filament that interacts with actin in muscle contraction and is also involved in cellular
transport. (Chapter 14.4)

Neurologists (nii-rOL-o-jists): Physicians who specialize in the treatment of diseases and disorders of the nervous system.
(Chapter 14.7)

Occupational therapists (6k-yii-pa-shén-al THER-a-pists) (OT): Health professionals who help people recover, develop, and
maintain daily living and work skills. (Chapter 14.7)

Occupational therapy assistants (0k-yii-pa-shon-al THER-a-pé a-SIS-tants) (OTA): Professionals who work under the
direction of occupational therapists to assist patients in developing, recovering, and improving the skills needed for daily living and
working. (Chapter 14.7)

Ocular myasthenia (O-kyii-lar mi-as-THE-né-a): A form of myasthenia gravis that primarily affects the muscles that control eye
and eyelid movement. (Chapter 14.6)

Orthopedists (6r-THE-pé-dists): Medical doctors who specialize in the diagnosis, correction, prevention, and treatment of
patients with skeletal deformities. (Chapter 14.7)
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Orthotic/prosthetic devices (6r-THOT-ik/pros-THET-ik di-VIS-éz): Apparatuses used to support, align, prevent, or correct
deformities, or to improve the function of movable parts of the body. Orthotic devices are typically used to support weak or
ineffective joints or muscles, whereas prosthetic devices replace missing body parts. (Chapter 14.6)

Paralysis (par-a-LI-sis): The loss of the ability to move (and sometimes to feel anything) in part or most of the body, typically as a
result of illness, poison, or injury. (Chapter 14.6)

Paraplegia (par-a-PLE-jé-a): Paralysis of the legs and lower body, typically caused by spinal injury or disease. (Chapter 14.6)

Passive range of motion (pas-iv ranj 6v mé-shon) (PROM): The extent of movement a joint can be moved by an external force
without muscle contraction. (Chapter 14.7)

Pectoralis major (pék’to-rA-lis MA-jor): A thick, fan-shaped muscle situated at the chest of the body, making up the bulk of the
male chest. (Chapter 14.4)

Physical therapists (FIZ-i-cal THER-i-pists) (PT): Healthcare professionals who provide services to individuals to develop,
maintain, and restore maximum movement and functional ability throughout life. (Chapter 14.7)

Physical therapist assistants (FIZ-i-cil THER-a-pist 3-SIS-tiants) (PTA): Skilled health care workers who work under the
supervision of a physical therapist to provide therapy services. (Chapter 14.7)

Plantar flexion (PLAN-tir FLEK-shon): The movement of the foot in which the foot or toes flex downward toward the sole.
(Chapter 14.5)

Polymyositis (p6l-e-mi-0-SI-tis): Inflammation of many muscles. (Chapter 14.5)

Pronation (pro-NA-shiin): The act of turning the palm downward or when applied to the foot, the inward roll of the foot/ankle.
(Chapter 14.5)

Ptosis (TO-sis): Drooping of the upper eyelid due to paralysis or disease, or as a congenital condition. (Chapter 14.6)

Quadriceps (KWOD-ri-séps): A large muscle group that includes the four prevailing muscles on the front of the thigh. (Chapter
14.4)

Quadriplegia or tetraplegia (kwod-ri-PLE-jé-a or tét-ra-PLE-jé-a): Paralysis of all four limbs; tetraplegia is another term for
the same condition. (Chapter 14.6)

Range-of-motion testing (ranj 6v mo-shon tés-ting) (ROM): A procedure that measures the extent of movement in a particular
joint. (Chapter 14.7)

Rectus abdominis (REK-tiis ab-DOM-i-nis): A paired muscle running vertically on each side of the anterior wall of the human
abdomen. (Chapter 14.4)

Rhabdomyolysis (rib-do-mi-OL-i-sis): A serious syndrome due to a direct or indirect muscle injury, resulting from the death of
muscle fibers and release of their contents into the bloodstream. (Chapter 14.6)

Rotation (ro-TA-shén): Circular movement around a central point. Internal rotation is toward the center of the body, and external
rotation is away from the center of the body. (Chapter 14.5)

Rotator cuff (RO-ta-tor kiif): A group of muscles and tendons surrounding the shoulder joint, keeping the head of the humerus
firmly within the shallow socket of the shoulder. (Chapter 14.4)

Skeletal muscles (SKEL-&é-tal MUS-ilz): Voluntary muscles attached to the skeleton, responsible for movement, posture, and
balance. (Chapter 14.4)

Smooth muscle (SMOOTH MUS-il): Involuntary, non-striated muscle that is found in the walls of internal organs such as the
stomach, intestine, and blood vessels, controlling their movements. (Chapter 14.4)

Spastic (spas-TIK): Relating to or affected by muscle spasm or increased reflexes. (Chapter 14.6)

Spasticity (spas-TIS-i-té): A feature of altered skeletal muscle performance with a combination of paralysis, increased tendon
reflex activity, and hypertonia. (Chapter 14.6)

Sprain (spram): An injury to ligaments caused by a wrench or twist, typically resulting in pain, swelling, and difficulty in
movement. (Chapter 14.6)
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Strain (stran): An injury to a muscle or tendon in which the muscle fibers tear as a result of overstretching, often causing pain and
inflammation. (Chapter 14.6)

Striated (STRI-a-téd): Muscle tissue characterized by the presence of striations, or alternating light and dark bands, typically
found in skeletal and cardiac muscles. (Chapter 14.4)

Supination (sii-pi-NA-shiin): The act of turning the palm upwards or when applied to the foot, the outward roll of the foot/ankle.
(Chapter 14.5)

Tendonitis (tén-d6-NI-tis): Inflammation of a tendon, often causing pain and swelling. (Chapter 14.6)

Tendons (TEN-déns): Tough bands of fibrous connective tissue that usually connect muscle to bone and are capable of
withstanding tension. (Chapter 14.4)

Tenomyoplasty (tén-0-MI-o-plas-té): A surgical procedure involving the repair of both muscle and tendon. (Chapter 14.7)
Tenorrhaphy (tén-OR-a-f&): The surgical suturing of a tendon. (Chapter 14.7)

Triceps brachii (TRI-séps BRA-ké-1): A major muscle of the upper arm that extends the elbow. (Chapter 14.4)

Voice-activated technology (vois-ak-TIV-a-téd ték-NOL-6-jé): Technology that is controlled through voice commands rather

than manual operation, often used to assist individuals with mobility or dexterity issues. (Chapter 14.6)
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15.1: Sensory System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
sensory system

o Identify meanings of key word components of the sensory system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the sensory system

o Use terms related to the sensory system

o Use terms related to the diseases and disorders of the sensory system

Introduction to the Sensory Systems

Most people consider the five major senses to be taste, smell, touch, hearing, and sight. These are referred to as the “special senses”
because they have organs devoted to the senses, such as the eye, ear, tongue, and nose.

This chapter will review common word components related to the systems of special senses to assist learners in analyzing,
building, and defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be
described in context based on the anatomy and physiology of sensory systems and common diseases and disorders. Medical
specialists, diagnostic tests, and procedures related to sensory systems will also be discussed.
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15.2: Word Components Related to the Sensory Systems

This section will describe common word components related to the sensory systems. These word components help build definitions
for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in Chapter 1.5.

Prefixes Related to the Sensory Systems
e a- or an-: Absence of, without, no, or not (negates meaning)
¢ bi-: Two

¢ bin-: Two

o endo-: Within, in

Word Roots With a Combining Vowel Related to the Sensory Systems
e acous/o: Hearing

o audi/o: Hearing

o audit/o: Hearing

e aur/i or aur/o: Ear

¢ blephar/o: Eyelid

o cochle/o: Cochlea

¢ conjunctiv/o: Conjunctiva

e cor/o: Pupil

o core/o: Pupil

e corne/o: Cornea

e cry/o: Cold

e cyst/o: Bladder, sac, or cyst

¢ dacry/o: Tear, tear duct

¢ dipl/o: Two, double

e ir/o: Iris

e irid/o: Iris

e is/0: Equal

¢ kerat/o: Cornea

o labyrinth/o: Labyrinth, inner ear
o lacrim/o: Tear, tear duct

« mastoid/o: Mastoid bone

e myring/o: Tympanic membrane
e ocul/o: Eye

o ophthalm/o: Eye

e opt/o: Vision

o ossicul/o: Ossicle

e ot/o: Ear

o phac/o: Lens

o phak/o: Lens

o phot/o: Light

¢ pupill/o: Pupil

¢ retin/o: Retina

o salping/o: Tube

o scler/o: Sclera

o staped/o: Stapes, middle ear

e ton/o: Tension, pressure

¢ tympan/o: Middle ear, tympanic membrane
o vestibul/o: Vestibule

¢ xer/o: Dry
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Suffixes Related to the Sensory Systems
o -al: Pertaining to

o -algia: Pain

e -ar: Pertaining to

e -ary: Pertaining to

o -eal: Pertaining to

o -ectomy: Excision or surgical removal

e -gram: Record, radiographic image

o -graphy: Process of recording

o -ia: Condition of, diseased or abnormal state
e -ic: Pertaining to

o -itis: Inflammation

o -logist: Specialist who studies and treats
o -logy: Study of

o -malacia: Softening

o -meter: Instrument used to measure

e -metry: Process of measuring

e -oma: Tumor, swelling

e -opia: Vision as it relates to condition

e -osis: Abnormal condition

o -pathy: Disease

e -pexy: Surgical fixation

o -phobia: Abnormal fear, aversion to specific things
o -plasty: Surgical repair

o -plegia: Paralysis

o -ptosis: Prolapse, drooping, sagging

o -rrhea: Flow, discharge

e -sclerosis: Hardening

e -scope: Instrument used to view

e -scopy: Process of viewing

o -stomy: Creation of artificial opening

e -tomy: Incision, cut into
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15.3: Examples of Sensory Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the sensory systems that can be easily defined by breaking the terms into
their word components.

Audiologist

1. Break down the medical term into word components: Audi/o/logist

2. Label the word components: Audi = WR; o = CV; logist = S

3. Define the word components: Audi = hearing; logist = physician who specializes in diagnosing and treating
4. Create a final definition of the medical term: Specialist who diagnoses and treats hearing

Ophthalmescopy

1. Break down the medical term into word components: Ophthalm/o/scopy

2. Label the word components: Ophthalm = WR; o = CV; scopy = S

3. Define the word components: Ophthalm = eye; scopy = process of viewing
4. Create a final definition of the medical term: Process of viewing the eye

Tympanoplasty
1. Break down the medical term into word components: Tympan/o/plasty
2. Label the word components: Tympan = WR; o0 = CV; plasty = S
3. Define the word components: Tympan = tympanic membrane; plasty = surgical repair
4. Create a final definition of the medical term: Surgical repair of the tympanic membrane

Interactive Learning Activity: Practice defining and pronouncing sensory system medical terms by breaking
them into word parts.

You can also print these flashcard activities as a Chapter 15 Student Companion Worksheet and check your answers with this

Answer Key.
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15.4: Anatomy and Physiology of the Sensory Systems

Vision

Vision is the special sense of sight based on the transduction of light stimuli received through the eyes. See Figure 15.1" for an
illustration of the eye. The bony orbits surround the eyeballs, protecting them and anchoring the soft tissues of the eye. The
eyelashes and eyelids help protect the eye by blocking particles from landing on the surface of the eye.m
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Figure 15.1 The Eye

The inner surface of each lid is a thin membrane known as the conjunctiva (kon-jiink-TI-va). The conjunctiva extends over the
white areas of the eye called the sclera (sklér-a), connecting the eyelids to the eyeball. The iris (ir-is) is the colored part of the eye.
The iris is a smooth muscle that opens and closes the pupil (pt-pil), the hole at the center of the eye that allows light to enter. The
iris constricts the pupil in response to bright light and dilates the pupil in response to dim light. The cornea (KOR-ng-a) is the
transparent front part of the eye that covers the iris, pupil, and anterior chamber. The cornea, with the anterior chamber and lens,
refracts light and contributes to vision. The innermost layer of the eye is the retina (RET-i-nd). The retina contains the nervous
tissue and specialized cells called photoreceptors for the initial processing of visual stimuli. These nerve cells of the retina leave the
eye and enter the brain via the optic nerve (OP-tik nerve). See Figure 15.2"" for an illustration of these structures of the eye.M
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Figure 15.2 Structures of the Eye

Tears are produced by the lacrimal gland (LAK-ri-mal gland) that is located beneath the lateral edges of the nose. Tears are
continuously produced by the lacrimal duct and secreted through a duct onto the surface of the eye to wash away foreign particles.
Movement of the eye occurs by the contraction of six voluntary extraocular extrinsic muscles that originate from the bones of the
orbit and insert into the surface of the eyeball.M

View a supplementary YouTube video ' from Crash Course on vision: Vision: Crash Course Anatomy & Physiology #18

Auditory

Hearing is a special sense based on the transduction of sound waves into a neural signal that is made possible by the structures of
. (71 . . [8]
the ear. See Figure 15.3  for an illustration of the ear structures. !
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Figure 15.3 Structures of the Ear

The large, fleshy structure on the lateral aspect of the head is the auricle (AW-ri-kl), also known as the pinna (PIN-i). The C-
shaped curves of the auricle direct sound waves toward the ear canal. At the end of the ear canal is the tympanic membrane (tim-
pan-ik mem-bran), commonly referred to as the eardrum, that vibrates from sound waves. The auricle, ear canal, and tympanic
membrane are referred to as the external ear.

The middle ear consists of a space with three small bones called the malleus, incus, and stapes, the Latin names that roughly
translate to “hammer,” “anvil,” and “stirrup.” The malleus (MAL-&-iis) is attached to the tympanic membrane and articulates with
the incus. The incus (IN-kiis), in turn, articulates with the stapes. The stapes (sta-péz) is attached to the inner ear, where the sound
waves are converted into a neural signal. The middle ear is also connected to the pharynx through the Eustachian tube (y66-STA-
shon tiib) that helps equalize air pressure across the tympanic membrane. The Eustachian tube is normally closed but will pop open

. . . [10]
when the muscles of the pharynx contract during swallowing or yawning.

The inner ear (IN-er ER) is often described as a bony labyrinth because it is composed of a series of semicircular canals. The
semicircular canals have two separate regions called the cochlea (KOK-lé-i) and the vestibule (ves-ti-biil) that are responsible for

hearing and balance. The neural signals from these two regions travel together from the inner ear to the brain via the
[11]

vestibulocochlear nerve (ves-ti-biil-6-KO-klé-ar nerve). See Figure 15.4  for an illustration of the transmission of sound from the

. . [12]
outer ear to the middle ear and to the inner ear.
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—_—
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Figure 15.4 Pathway of Sound Vibrations

Hearing

The cochlea encodes auditory stimuli for frequencies between 20 and 20,000 Hz, which is the range of sound that human ears can
detect. The hair cells along the length of the cochlear duct, which are each sensitive to a particular frequency, allow the cochlea to
separate auditory stimuli by frequency, just as a prism separates visible light into its component colors. See Figure 15.5"" for an
illustration of the cochlea.
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Figure 15.5 Cochlea

Balance

Along with hearing, the inner ear is also responsible for the sense of balance. There are three semicircular canals (superior,
posterior, and lateral) extending from the vestibule filled with fluid that work to maintain balance. Hair cells within the vestibule
sense head position, head movement, and body motion. Medical conditions affecting the semicircular canals cause incorrect
balance signals to be sent to the brain, resulting in a spinning type of dizziness called vertigo (VUR—ti-g(')).M

View a supplementary YouTube video " from Crash Course on hearing and balance: Hearing & Balance: Crash Course Anatomy
& Physiology #17

Taste

Taste is the special sense associated with the tongue. The surface of the tongue contains raised bumps called papillae that contain
the structures for taste transmission. Within the structure of the papillae are taste buds that contain specialized receptor cells for the
transduction of taste stimuli. These receptor cells are sensitive to the chemicals contained within foods that are ingested, and they
release neurotransmitters based on the amount of the chemical in the food. Until recently, only four tastes were recognized: sweet,
salty, sour, and bitter. Recent research has suggested that there may also be additional tastes for fats and glutamates (tomatoes,
cheese, and mushrooms).[ .

Smell

Olfaction (smell) is a special sense based on receptors in a small region of the nasal cavity that are responsive to chemical stimuli. Scent receptor
messages travel to the brain, where smells are interpreted and can even become associated with long-term memories and emotional responses./m/
See Figure 15.6" for an illustration of olfaction. In this illustration, the olfactory bulb (1) contains mitral cells (2) that receive information from
the olfactory cells (3). The olfactory cells are found within the nasal epithelium (4) and pass their information through the cribriform plate (5) of
the ethmoid bone.

Figure 15.6 Olfaction

View a supplementary YouTube video™ from Crash Course on taste and smell: Taste & Smell: Crash Course Anatomy & Physiology #16

Touch
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Touch is considered a general sense, as opposed to the special senses that were previously discussed in this section. Many of the
receptors for touch are located in the skin, but receptors are also found in muscles, tendons, joint capsules, ligaments, and in the
walls of visceral organs. These receptors detect sensations such as pressure, vibration, light touch, tickle, itch, temperature, pain,
and proprioception (i.e., the sense of location, movement, and action of our body parts).m
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15.5: Diseases and Disorders Related to the Sensory Systems

@0

Eye Diseases and Disorders

Astigmatism

Astigmatism (3-STIG-ma-tizm) refers to blurry vision due to the irregular curvature of the cornea or lens. It is treated with
corrective glasses or contact lenses.

Blindness

The term “blindness” covers a broad spectrum of visual impairments due to injury, disease, or a congenital condition.
Total blindness (TO-tdl BLIND-néss) is a term used to describe those who have complete lack of light perception. Low
vision (LO VIZH-lin) is a term used to describe those individuals whose vision cannot be fully corrected by conventional
methods such as glasses, contact lenses, medicine, surgery, magnification aids, or assistive technology. Visual impairment
(VIZH-ii-al Im-PAR-mént) is a term used to describe decreased visual function that interferes with an individual’s ability
to perform activities of daily living, such as reading, driving, and watching TV. Legal blindness (LE-gil BLIND-néss), a
term used for establishing disability benefits and rehabilitation training, refers to visual acuity (VIZH-u-il 3-KU-it-¢)
(VA) of 20/200 or less in the best-seeing eye after correction.

Cataract

A cataract (KAT-a-rakt) is a progressive disease of the lens that causes cloudiness and a lack of transparency. Cataracts
are very common in older adults. Over half of all Americans aged 80 or older either have cataracts or have had surgery to
remove cataracts. See Figure 15.7 " for an image of a cataract. Cataracts develop slowly, and symptoms include faded
colors, blurred or double vision, halos around light, and trouble seeing at night. See Figure 15.8  for a simulated image of
a person’s vision who has cataracts. Decreased vision due to cataracts may result in trouble reading and driving and

increases the risk of falling. Patients often undergo surgery for cataracts. During cataract surgery, the doctor removes the
1]

N o \
clouded lens and replaces it with a new, artificial lens.

Figure 15.8 Simulated Vision With Cataracts

Color Blindness

Color blindness, also called color vision deficiency, makes it difficult to differentiate between certain colors. Color blindness
tends to run in families as a genetic condition, but it can also occur due to damage to the eye or to the brain. There’s no cure for
color blindness, but special glasses and contact lenses can help people differentiate between colors. Most people who have
color bliqt%ness are able to use visual strategies related to color selection and don’t have problems participating in everyday
activities.
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Conjunctivitis

Conjunctivitis (kon-jlink-ti-VIT-Is) is a viral or bacterial infection that causes swelling and redness in the conjunctiva and
sclera. See Figure 15.9" for an image of conjunctivitis. The eye may feel itchy and painful with crusty yellow drainage
present. Bacterial conjunctivitis is treated with antibiotic eye drops. Viral conjunctivitis is typically mild and resolves on its

[
own.

Figure 15.9 Conjunctivitis

Diabetic Retinopathy

Diabetic retinopathy (ret-in-OP-i-thé) is a complication caused by diabetes mellitus. Fluid leakage from blood vessels
causes the retinal tissue to swell, resulting in cloudy or blurred vision. If left untreated, diabetic retinopathy can cause
blindness. There are various treatments for diabetic retinopathy, such as laser surgery to seal leaking blood vessels or the
injection of medications into the eye to decrease inflammation. People with advanced cases of diabetic retinopathy may
require surgery to remove and replace the gel-like fluid in the back of the eye, called the vitreous humor. Surgery may also
be needed to repair a retinal detachment, a separation of the light-receiving lining in the back of the eye.w

Glaucoma

Glaucoma (glaw-KO-mad) is a disease that causes vision loss due to increased pressure inside the eye damaging the optic
nerve. Treatment includes prescription eye drops to lower the pressure inside the eye and slow the progression of the
disease. If not treated appropriately, glaucoma can cause blindness. Symptoms of glaucorna include gradual loss of

peripheral vision. See Figure 15. 10 for a simulated image of a person’s vision with glaucoma. o

Figure 15.10 Simulated Vision With Glaucoma

Macular Degeneration

Age-related macular degeneration (MAK-yii-lir Dé-gén-6-RA-shiin) is a common condition that causes blurred central
vision. It is the leading cause of vision loss for people 50 and older. See Figure 15.11" for a simulated image of a person’s
vision who has macular degeneration. There are two types of macular degeneration: dry (nonexudative) and wet
(exudative). During dry macular degeneration, cellular debris called drusen accumulates and scars the retina. In the wet
(exudative) form, which is more severe, blood vessels grow behind the retina and leak exudate fluid, causing
hemorrhaging and scarring. There is no treatment for dry macular degeneration, but laser therapy can be used to help treat
wet (exudative) macular degener.’:ltion.l .

Figure 15.11 Simulated Vision With Macular Degeneration
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Myopia

Myopia (mi-O-pé-d), also known as nearsightedness, means normal near vision but far-away objects appear blurry.
Myopia occurs when the eyeball grows too long from front to back or when there are problems with the shape of the
cornea or the lens. These problems make light focus in front of the retina, instead of on it, causing blurriness. See Figure

15.12"" for a simulated image of a person’s vision who has myopia. Nearsightedness usually becomes apparent between
[14]

ages 6 and 14. It is corrected with glasses, contacts, or LASIK surgery.

Figure 15.12 Simulated Vision With Myopia

Night Blindness (Nyctalopia)

Nyctalopia (nik-ta-L.O-pé-3) refers to poor vision at night or in dim light. It is also associated with an inability to quickly
adapt from a well-illuminated to a poorly illuminated environment. Nyctalopia is not a disease in itself, but rather a
symptom of an underlying eye problem, usually a retinal problem.w

Nystagmus

Nystagmus (nis-TAG-miis) is a disorder that causes involuntary, rhythmic eye movements. Most nystagmus disorders are
caused by an underlying medical condition. The repetitive movements can make it impossible for someone to keep their
eyes fixed and focused on any given object. Individuals can be born with congenital nystagmus, or it can occur as a result
of another condition or a side effect of medication.

Hyperopia and Presbyopia

Hyperopia (hi-pér-O-pé-i) refers to impaired near vision, commonly referred to as “farsightedness” because distance vision is
normal but near vision is impaired. When it occurs in middle-aged and older adults, it is referred to as presbyopia (prez-bi-O-
pé-a). As people age, the lens in the eye gets harder and less flexible and stops focusing light correctly on the retina.
Presbyopia can be corrected with glasses and/or contacts. ' See Figure 15.13"" for a simulated image of a person’s vision who
has presbyopia.
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Figu;e 157.13 Presbyopia
Retinal Detachment

Retinal detachment occurs when the retina is pulled away or separated from its normal position. Sudden flashing lights,
floaters, and the appearance of a dark shadow in the center of one’s vision are symptoms of a retinal tear. A retinal tear is a
medical emergency because it can lead to a retinal detachment. If left untreated, retinal detachment can lead to blindness.
Ophthalmologists repair the retinal detachment using laser surgery, freezing treatment, and/or other types of surgery to fix the
retinal tear and reattach the retina to the back of the eye.l v

Strabismus

Usually, the eyes move together as a pair, but with strabismus (strd-BIZ-miis), the eyes don’t move together in coordination.
One eye might drift in, out, up, or down. If not managed, amblyopia can develop. Amblyopia (am-blé-O-pé&-a), commonly
known as lazy eye, develops when there is a breakdown in how the brain and the eye work together. Over time, the brain relies
more and more on the other, stronger eye, while vision in the weaker eye gets worse.
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Stye
A stye (st1) is a bacterial infection of an oil gland of the eyelid, causing a red, tender bump. See Figure 15. 14" for an image of
a stye. Treatment includes applying warm compresses to the eyelid and prescription eyedrops. v

Figure 15.14 Stye

Ear Diseases and Disorders

Hearing Loss

Hearing loss is classified as conductive hearing loss or sensorineural hearing loss. Conductive hearing loss (kon-DUC-tiv HER-ing LOS)
occurs when something in the external or middle ear is obstructing the transmission of sound. For example, cerumen impaction or a
perforated tympanic membrane can cause conductive hearing loss. Sensorineural hearing loss (sén-so-re-NOOR-dl HER-ing LOS) is
caused by pathology of the inner ear, nerve damage, or damage to the audlrory areas of the brain. Presbycusis (préz-bi-KU-sis) is
sensorineural hearing loss that occurs with aging due to gradual nerve degeneranon

Cerumen Impaction

Cerumen impaction (sé-ROO-mén Im-PAK- shz]n) is earwax buildup that blocks the ear canal and can cause symptoms of hearing loss. See
Figure 15.15 for an Image of cerumen lmpactlon “I Cerumen can be removed via irrigation of the ear canal, ear drops to dissolve he wax,

26]
or manual removal.” See Figure 15.15 for an image of an ear irrigation procedure, commonly performed by nurses in a clinic semng.

i

Figure 15.15 Cerumen Impaction

Figure 15.16 Ear Irrigation Procedure

Otitis Externa

Otitis externa (0-TI-tis eks-TUR-nd) is an external ear inflammation and/or infection. See Figure 1517 for an image of otitis externa. It is
also known as “swimmer’s ear” because it commonly occurs in swimmers due to the continuous exposure to water that washes away the
protective wax in their ear canals. Otitis externa causes a reddened and swollen ear canal with associated yellow, white, or grey debris.
Patients often report itching in the ear canal with pain that is worsened by pulling upwards and outwards on the auricle. Otitis externa is
treated with antibiotic drops placed in the affected ear canal.”
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Figure 15.17 Otitis Externa

Otitis Media

Otitis media (6-TI-tis ME-de-d) refers to a middle ear infection. Ear infections are common in children between the ages of 6 months and 2
years because of the size and shape of their Eustachian tubes. Acute otitis media typically occurs after an upper respiratory infection when
the Eustachian tube becomes inflamed and the middle ear fills with fluid, causing ear pain and irritability. This fluid can become infected,
causing purulent fluid and low-grade fever. Otitis media is diagnosed by a health care provider using an otoscope (O-t6-skop) to examine the
tympanic membrane for bulging and purulent fluid. If not treated, acute otitis media can potentially cause perforation of the tympanic
membrane. Treating early acute otitis media with antibiotics is controversial in the United States due to the effort to prevent antibiotic
resistance. However, the treatment goals are to control pain and treat infection with antibiotics if a bacterial infection is present.m]

Some children develop recurrent ear infections that cause intermittent hearing loss affecting their language development. For children
experiencing recurring infections, a surgery called myringotomy (mir-in-GOT-6-mé) is performed by an otolaryngologist. During
myringotomy surgery, a tympanostoniy tube is placed in the tympanic membrane to drain fluid from the middle ear and prevent infection from
developing.m/ See Figure 15.18™" for an image of a tympanostomy tube in the ear.

Middle ear infection

Ear canal -

Fluid draining info ear canal Ear tube

Ear Tube
Figure 15.18 Tympanostomy Tube

Otosclerosis

Otosclerosis (6-t6-sklé-RO-sis) is abnormal bone formation of the middle ear that can cause hearing loss. Treatment for mild otosclerosis is

use of a hearing aid, while more severe otosclerosis is treated with surgery called stapedectomy (std-pé-DEK-té-mé).m

Presbycusis

Presbycusis (prez-bi-KU-sis) refers to hearing impairment that occurs with aging. One in three people in the U.S. between the ages of 65 and
74 has hearing loss, and nearly half of those older than 75 have difficulty hearing. Having trouble hearing can make it hard to understand
and follow a doctor’s advice; respond to warnings; and hear phones, doorbells, and smoke alarms. As we age, changes in the inner ear,
middle ear, and nerve pathways from the ear to the brain are common. Long-term exposure to noise and some medical conditions can also
play a role in hearing loss. Recent research suggests that certain genes make some people more susceptible to hearing loss as they age.
Hearing loss may be treated with hearing aids or cochlear implants.lsg/
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Tinnitus

Tinnitus (ti-NI-tis) is a ringing, buzzing, roaring, hissing, or whistling sound in the ears. The noise may be intermittent or continuous.
Tinnitus can be caused by cerumen impaction, noise trauma, or ototoxic medications, such as diuretics or high doses of aspirin. Military
personnel have a high incidence of tinnitus due to noise trauma from loud explosions and gunfire. There are no medications to treat tinnitus,
but patients can be referred to an otolaryngologist for treatment such as cognitive therapy or noise masking. o

Vertigo

Vertigo (VUR-ti-go0) is a type of dizziness that is often described by patients as, “the room feels as if it is spinning.” Benign positional vertigo
(BPV) is a common condition caused by crystals becoming lodged in the semicircular canals in the vestibule of the inner ear that send false
signals of movement to the brain. BPV can be treated by trained professionals using a specific set of maneuvers that guide the crystals back
to the chamber where they are supposed to be in the inner ear”™

Olfactory Disorders

Anosmia

Trauma to the face and certain medications can damage the olfactory nerve and cause the loss of smell, known as anosmia (a-NOZ-mé-d). There are also
temporary causes of anosmia, such as the inflammatory response related to upper respiratory infections or allergies. The sense of smell is important because
it is often the first warning signal alerting us to the smoke of a fire, spoiled food, or the odor of a natural gas leak or dangerous fumes. Anosmia can also
result in the loss of taste. A person with an impaired sense of taste may require additional spice and seasonings on their food, and in severe cases, cause the
loss of their desire to eat.”
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15.6: Medical Specialties, Diagnostic Testing, and Procedures Related to the
Sensory System

Medical Specialists

Several medical specialists help diagnose and treat conditions related to the eye. An ophthalmelogist (5p-thil-MOL-6-jist) is a
physician who specializes in treating eye diseases and performs eye surgery. An optometrist (5p-TOM-é-trist) is a doctor who has
received a Doctor of Optometry (op-TOM-é-tré) degree. Optometrists perform eye exams and vision tests and prescribe corrective
lenses. Opticians (5p-TISH-inz) are technicians trained to design, verify, and fit eyeglass lenses and frames, contact lenses, and
other devices to correct eyesight. They use prescriptions supplied by ophthalmologists or optometrists, but do not test vision or

. e . . [1]
write prescriptions for visual correction.

Read additional information on the American Association for Pediatric Ophthalmology and Strabismus: Difference Between An
Ophthalmologist, Optometrist, and Optician web page.

Audiology (0d-8-OL-6-j€) is the study of hearing. Audiologists (0d-e-OL-0-jistz) are specialists who study and treat hearing. They
perform diagnostic testing like audiometry and provide hearing loss interventions, such as hearing aids. Otology (5-TOL-5-j¢)
refers to the study of the ear. An otolaryngologist (6-t5-RI-no-lar-in-GOL-6-jist) is a physician who specializes in ear, nose, and
throat (ENT) treatments and conditions.

Read additional information about audiologists on the American Academy of Audiology’s What is An Audiologist? web page.

Ophthalmic Medical Assistant

Ophthalmic medical assistants work in ophthalmology and optometry practices and in retail optical settings. Ophthalmic assistants
perform prescreening and specialty testing, assist with dispensing glasses and contact lenses, and perform office management
duties, including maintaining patient information and billing and insurance processes.

Optometric Technician

Optometric technicians work under the supervision of an optometrist or ophthalmologist. Optometric technicians assist an
optometrist during eye exams and other optometric procedures.

Diagnostic Testing

Eye Exams

Common tools used to screen individuals for vision problems are the Snellen chart, a near vision chart, and Ishihara plates. If a
vision problem is identified, the patient is referred to an optometrist for further vision testing. An ophthalmoscope (op-THAL-mo6-
skop) is an instrument used to view the eye, and ophthalmoscopy (op-thal-MOS-k6-pé) is the process of viewing the eye.

Snellen Chart

Distant vision is tested by using the Snellen chart. See Figure 15.19" for an image of the Snellen chart. The patient is placed 20
feet away from the chart and asked to cover one eye and read the letters from the lowest line they can see clearly. This is repeated
with the other eye. A person with normal visual acuity (VIZH-u-al 3-KU-it-€) or sharpness or clearness of vision is documented as
having 20/20 vision. A person with impaired vision has a different lower denominator of this fraction. For example, a vision
measurement of 20/30 indicates that the patient has decreased distant vision and can see letters clearly at 20 feet that a person with
normal vision can see clearly at 30 feet.
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Figure 15.19 Snellen Chart

Near Vision Chart

Near vision is assessed by having a patient read from a prepared card that is held 14 inches away from the eyes. See Figure 1520
for an image of a prepared card used to assess near vision.

Figure 15.20 Near Vision Card

Ishihara Plates

Ishihara plates are commonly used to assess color vision. Each of the colored dotted plates shows either a number or a path. See
Figure 15.2 1" for an example of Ishihara plates. A person with color blindness is not able to distinguish the numbers or paths from
the other colored dots on the plate.

Figure 15.21 Ishihara Plates

Ear Exams

An otoscope (O-td-skop) is an instrument used to view the ear, and otoscopy (6-TOS-ko-pé) is the process of viewing the ear.

Audiometry

Audiometry (od-e-OM-é-tré) refers to diagnostic testing that measures hearing. This includes tests of mechanical sound
transmission (middle ear function), neural sound transmission (cochlear function), and speech discrimination ability (central
integration). A complete evaluation of a patient’s hearing is done by trained personnel using instruments designed specifically for
this purpose. For example, an audiometer (od-e-OM-ét-ér) is an electric instrument consisting of a tone generator, a bone
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conduction oscillator for measuring cochlear function, and earphones for air conduction testing. Sounds are played through
headphones to one ear at a time, and the patient is asked to respond if they hear each sound. An audiegram (OD-&-6-gram) is a
chart that shows the results of a hearing test. It shows how well sounds are heard in terms of frequency (high-pitched sounds versus
low-pitched sounds) and intensity (loudness).rJ
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15.7: Sensory System Learning Activities

Interactive Learning Activity: Practice labeling the parts of the eye, Activity 1.

Interactive Learning Activity: Practice labeling the parts of the eye, Activity 2.

Interactive Learning Activity: Practice labeling the parts of the ear.

Interactive Learning Activity: Study sensory system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Check your knowledge of sensory system terminology.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 15 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 15.7: Sensory System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
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15.8: Glossary

Amblyopia (am-ble-O-pé-a): Often called “lazy eye,” a vision development disorder where an eye fails to achieve normal visual
acuity. (Chapter 15.5)

Anosmia (a-NOZ-mé-a): Loss or impairment of the sense of smell, which can be temporary or permanent. (Chapter 15.5)

Astigmatism (a-STIG-ma-tizm): A vision condition that causes blurred vision due to the irregular curvature of the cornea or lens.
(Chapter 15.5)

Audiogram (AW-dé-o-gram): A graphic record of the results of a hearing test, typically showing hearing sensitivity at different
frequencies. (Chapter 15.6)

Audiologists (aw-dé-OL-6-jists): Health care professionals specializing in diagnosing, managing, and treating hearing or balance
problems. (Chapter 15.6)

Audiology (aw-dé-OL-06-jé): The study of hearing. (Chapter 15.6)

Audiometer (aw-de-OM-ét-ér): An electronic device used in audiometry to generate pure tones of controlled intensity for hearing
testing. (Chapter 15.6)

Audiometry (aw-dé-OM-é-tré): The testing of a person’s hearing ability, usually by producing sounds of different frequencies and
intensities. (Chapter 15.6)

Auricle (AW-ri-kl): The large fleshy structure on the lateral aspect of the head, directing sound waves into the ear canal. (Chapter
15.4)

Cataract (KAT-a-rakt): A progressive disease of the lens causing cloudiness and lack of transparency, leading to vision
impairment. (Chapter 15.5)

Cerumen impaction (sé-ROO-mén Im-PAK-shiin): The buildup of earwax (cerumen) in the ear canal, which can lead to
symptoms such as hearing loss, tinnitus, or discomfort. (Chapter 15.5)

Cochlea (KOK-1&-a): A part of the inner ear involved in hearing; it converts sound waves into neural signals. (Chapter 15.4)

Conductive hearing loss (kén-DUC-tiv HER-ing LOS): Hearing loss caused by problems with the ear canal, eardrum, or middle
ear and its little bones (the malleus, incus, and stapes). (Chapter 15.5)

Conjunctiva (kon-jiunk-TI-va): The inner surface of each lid, a thin membrane that extends over the white areas of the eye called
the sclera, connecting the eyelids to the eyeball. (Chapter 15.4)

Conjunctivitis (kon-jink-ti-VIT-is): An infection or inflammation of the conjunctiva, causing redness, swelling, and often
discharge in the eye. (Chapter 15.5)

Cornea (KOR-né-a): The transparent front part of the eye covering the iris, pupil, and anterior chamber, playing a key role in
focusing vision. (Chapter 15.4)

Diabetic retinopathy (ret-in-OP-a-thé): A complication of diabetes mellitus causing fluid leakage from blood vessels in the
retina, leading to vision impairment. (Chapter 15.5)

Eustachian tube (yoo-STA-shon tiib): A tube connecting the middle ear to the pharynx, helping equalize air pressure across the
tympanic membrane. (Chapter 15.4)

Glaucoma (glaw-KO-ma): A group of eye conditions that damage the optic nerve, often caused by abnormally high pressure in
the eye. (Chapter 15.5)

Hyperopia (hi-pér-O-pé-a): Also known as farsightedness, a condition where distant objects can be seen more clearly than close
ones. (Chapter 15.5)

Incus (IN-kiis): A small anvil-shaped bone in the middle ear, connecting the malleus to the stapes. (Chapter 15.4)

Inner ear (IN-er ER): The part of the ear that includes the cochlea, vestibule, and semicircular canals, responsible for processing
sound and maintaining balance. (Chapter 15.4)

Iris (IR-is): The colored part of the eye, a smooth muscle that controls the diameter and size of the pupil. (Chapter 15.4)
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Lacrimal gland (LAK-ri-mal gland): A gland located beneath the lateral edges of the nose that produces tears. (Chapter 15.4)

Legal blindness (LE-gil BLIND-néss): A defined level of visual impairment that has been established as a threshold for
eligibility for governmental disability benefits; typically, visual acuity of 20/200 or less in the best-corrected eye. (Chapter 15.5)

Low vision (LO VIZH-un): A condition where an individual has significant visual impairment that cannot be fully corrected with
standard glasses, contact lenses, medicine, or surgery, and which interferes with daily activities. (Chapter 15.5)

Macular degeneration (MAK-yii-lir Dé-gén-é-RA-shiin): A common eye condition among older adults that leads to loss of
vision in the center of the visual field (the macula) due to damage to the retina. (Chapter 15.5)

Malleus (MAL-&-iis): A small bone in the middle ear attached to the tympanic membrane, resembling a hammer. (Chapter 15.4)

Myopia (mi-O-pé-a): Also known as nearsightedness, a common vision condition where distant objects appear blurry. (Chapter
15.5)

Myringotomy (mir-in-GOT-6-mé): A surgical procedure where a small incision is made in the eardrum to relieve pressure or
drain fluid. (Chapter 15.5)

Nyctalopia (nik-ta-L.O-pé-a): Poor vision at night or in dimly lit environments, commonly known as night blindness. (Chapter
15.5)

Nystagmus (nis-TAG-miis): Involuntary rhythmic movement of the eyes, which can impair vision and affect balance. (Chapter
15.5)

Ophthalmologist (6p-thal-MOL-6-jist): A physician who specializes in diagnosing and treating eye disorders and performing eye
surgery. (Chapter 15.6)

Ophthalmoscope (op-THAL-m6-skop): An instrument used to examine the interior structures of the eye. (Chapter 15.6)

Ophthalmoscopy (op-thal-MOS-ké-pé): The examination of the interior of the eye, particularly the retina, using an
ophthalmoscope. (Chapter 15.6)

Optic nerve (OP-tik nerv): The nerve that transmits visual information from the retina to the brain. (Chapter 15.4)

Opticians (6p-TISH-ans): Technicians who design, verify, and fit eyeglass lenses and frames, contact lenses, and other devices to
correct eyesight. (Chapter 15.6)

Optometrist (6p-TOM-é-trist): A health care professional who examines eyes for vision and health problems and prescribes
corrective lenses. (Chapter 15.6)

Otitis externa (0-TI-tis eks-TUR-na): Inflammation or infection of the outer ear canal, often referred to as “swimmer’s ear.”
(Chapter 15.5)

Otitis media (6-TI-tis ME-de-a): Inflammation or infection of the middle ear, common in children and often associated with
upper respiratory infections. (Chapter 15.5)

Otolaryngologist (8-t6-lar-in-GOL-6-jist): A physician who specializing in ear, nose, and throat disorders, also known as an ENT
doctor. (Chapter 15.6)

Otology (6-TOL--jé): The study of the ear and its diseases. (Chapter 15.6)
Otosclerosis (8-t6-sklé-RO-sis): A hearing loss condition caused by abnormal bone growth in the middle ear. (Chapter 15.5)

Otoscope (O-td-skop): An instrument used for visual examination of the ear canal and tympanic membrane. (Chapter 15.5,
Chapter 15.6)

Otoscopy (6-TOS-ko-pé): The examination of the ear canal and eardrum with an otoscope. (Chapter 15.6)
Pinna (PIN-3): Another term for the auricle, the visible part of the ear that resides outside of the head. (Chapter 15.4)

Presbycusis (prez-bi-KU-sis): Age-related hearing loss, often due to gradual nerve degeneration and other changes in the inner
ear. (Chapter 15.5)

Presbyopia (prez-bi-O-pé-d): An age-related condition in which the ability to focus on close objects decreases over time. (Chapter
15.5)

Pupil (PU-pil): The hole at the center of the eye that allows light to enter, its size is controlled by the iris. (Chapter 15.4)
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Retina (RET-i-nd): The innermost layer of the eye, containing photoreceptors and nerve cells for initial processing of visual
stimuli. (Chapter 15.4)

Sclera (sklér-a): The white, outer layer of the eyeball that extends from the cornea to the optic nerve at the back of the eye.
(Chapter 15.4)

Sensorineural hearing loss (sén-s6-ré-NOOR-al HER-ing LOS): A type of hearing loss resulting from damage to the inner ear
(cochlea) or to the nerve pathways from the inner ear to the brain. (Chapter 15.5)

Stapedectomy (sta-pé-DEK-t6-mé): A surgical procedure to remove part or all of the stapes bone and replace it with a prosthesis
to improve hearing. (Chapter 15.5)

Stapes (STA-péz): A stirrup-shaped bone in the middle ear, attached to the inner ear where sound waves are converted into neural
signals. (Chapter 15.4)

Strabismus (strd-BIZ-miis): A condition where the eyes do not properly align with each other when looking at an object.
(Chapter 15.5)

Stye (STI): An infection of an oil gland in the eyelid, leading to a painful, red swelling on the eyelid. (Chapter 15.5)

Tinnitus (ti-NI-tiis): A condition characterized by hearing ringing, buzzing, or other noises in the ear in the absence of external
sound. (Chapter 15.5)

Total blindness (TO-tal BLIND-néss): The complete absence of visual perception, characterized by the inability to perceive light
or discern any visual images. (Chapter 15.5)

Tympanic membrane (tim-PAN-ik MEM-bran): Also known as the eardrum, it vibrates in response to sound waves. (Chapter
15.4)

Vertigo (VUR-ti-gd): A sensation of spinning or dizziness, often caused by issues with the inner ear or vestibular system. (Chapter
15.4, Chapter 15.5)

Vestibule (ves-ti-biil): A part of the inner ear that contributes to balance and spatial orientation. (Chapter 15.4)

Vestibulocochlear nerve (vés-ti-biil-0-KO-klé-ar nerv): The nerve that carries auditory and balance information from the inner
ear to the brain. (Chapter 15.4)

Visual acuity (VIZH-u-il a-KU-it-8): The sharpness or clearness of vision, typically measured with a Snellen chart. (Chapter
15.5, Chapter 15.6)

Visual impairment (VIZH-i-al Im-PAR-mént): A decrease in the ability to see to a significant degree, which may cause

problems not fixable by usual means, such as glasses or medication. (Chapter 15.5)

This page titled 15.8: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
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16.1: Nervous System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
nervous system

o Identify meanings of key word components of the nervous system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the nervous system

o Use terms related to the nervous system

o Use terms related to the diseases and disorders of the nervous system

Introduction to the Nervous System

The nervous system includes the brain, the spinal cord, and a complex system of nerves. It uses electrical signals and chemical
substances called neurotransmitters for communication across body parts.

This chapter will review common word components related to the nervous system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the nervous system and common diseases and disorders. Medical specialists, diagnostic
tests, and procedures related to the nervous system will also be discussed.

View a supplementary YouTube video on the nervous system by Crash Course: The Nervous System, Part 1: Crash Course

Anatomy & Physiology #8

1. CrashCourse. (2015, February 23). The nervous system, Part 1: Crash Course Anatomy & Physiology #8 [Video]. YouTube. All
rights reserved. https://www.youtube.com/watch?v=qPix_X-9t7E ¢

This page titled 16.1: Nervous System Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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16.2: Word Components Related to the Nervous System

This section will describe common word components related to the nervous system. These word components help build definitions
for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in Chapter 1.5.

Prefixes Related to the Nervous System
e a-: Absence of, without, no, not

e an-: Absence of, without, no, not

o dys-: Abnormal, difficult, labored

¢ hemi-: Half

¢ hyper-: Above, excessive

¢ inter-: Between

¢ intra-: Within

o pan-: All, total

e para-: Beside, beyond, around, abnormal
¢ poly-: Many, much

e post-: After

o pre-: Before

¢ sub-: Below, under

Word Roots with Combining Vowels Related to the Nervous System
 alges/o: Sensitivity to pain

o cephal/o: Head

o cerebell/o: Cerebellum

e cerebr/o: Cerebrum

e dur/o: Dura mater, hard

¢ encephal/o: Brain

o esthesi/o: Sensation, sensitivity
o gangli/o: Ganglion

o ganglion/o: Ganglion

o gli/o: Glia, gluey substance

e mening/o: Meninges

e meningi/o: Meninges

e ment/o: Mind

e mon/o: One, single

« myel/o: Spinal cord

e neur/o: Nerve

o phas/o: Speech

¢ poli/o: Gray matter

e pont/o: Pons (structure in the brain)
e psych/o: Mind

e quadr/i: Four

¢ radic/o: Nerve root

¢ radicul/o: Nerve root

o rhiz/o: Nerve root

o thalam/o: Thalamus

o thec/o: Sheath

e vag/o: Vagus nerve

Suffixes Related to the Nervous System
o -al: Pertaining to
o -algia: Pain
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e -algesia: Sensitivity to pain

e -cele: Hernia, protrusion

e -cyte: Cell

o -ectomy: Excision, surgical removal, cutting out
o -genic: Producing, originating, causing

o -gram: The record, radiographic image

o -graph: Instrument used to record

o -graphy: Process of recording, radiographic imaging
¢ -ia: Condition of, diseased state or abnormal state
e -ic: Pertaining to

o -iatrist: Specialist, physician

o -iatry: Specialty, treatment

e -ictal: Seizure, attack

o -itis: Inflammation

o -lepsy: Seizure

o -logist: Specialist who studies and treats
o -logy: Study of

o -lysis: Loosening, dissolution, separating
o -malacia: Softening

o -oid: Resembling

e -oma: Tumor

o -osis: Abnormal condition

o -paresis: Slight paralysis

o -pathy: Disease

¢ -phasia: Speech

o -plasty: Surgical repair

o -plegia: Paralysis

e -praxia: To perform, action

o -sclerosis: Hardening

o -rrhaphy: Suturing, repairing

e -tomy: Incision, cut into

This page titled 16.2: Word Components Related to the Nervous System is shared under a CC BY 4.0 license and was authored, remixed, and/or
curated by Open Resources for Nursing (OpenRN) .
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16.3: Examples of Nervous System Terms Easily Defined By Their Word
Components

Here are examples of common medical terms related to the nervous system that can be easily defined by breaking the terms into
their word components.

Encephalitis

1. Break down the medical term into word components: Encephal/itis

2. Label the word components: Encephal = WR; itis = S

3. Define the word components: Encephal = brain; itis = inflammation

4. Create a final definition of the medical term: Inflammation of the brain

Neuralgia

1. Break down the medical term into word components: Neur/algia
2. Label the word components: Neur = WR; algia = S

3. Define the word components: Neur = nerves; algia = pain

4. Create a final definition of the medical term: Nerve pain

Psychosis

1. Break down the medical term into word components: Psych/osis

2. Label the word components: Psych = WR; osis = S

3. Define the word components: Psych = mind; esis = abnormal condition

4. Create a final definition of the medical term: Abnormal condition of the mind

Interactive Learning Activity: Practice defining and pronouncing medical terms related to the nervous system
by breaking them down into word parts.

You can also print these flashcard activities as a Chapter 16 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 16.3: Examples of Nervous System Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and
was authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .
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16.4: Anatomy of the Nervous System

The nervous system is divided into two main parts called the central nervous system and the peripheral nervous system. See Figure
(1] . .
16.1 for an illustration of the nervous system.
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Figure 16.1 Nervous System

The Central Nervous System

The central nervous system (SEN-tril NUR-viis SIS-tém) (CNS) includes the brain and the spinal cord. The brain can be
described as the interpretation center, and the spinal cord can be described as the transmission pathway.M

Brain

The major regions of the brain are the cerebrum, cerebral cortex, hypothalamus, thalamus, brain stem, and the cerebellum.

The largest portion of our brain is called the cerebrum (sé-ré-briim). The cerebrum is covered by a wrinkled outer layer of gray
matter called the cerebral cortex (sé-ré-bral kor-téks). The cerebral cortex is involved in complex brain functions including
memory, attention, perceptual awareness, thought, language, and consciousness. The cerebral cortex is divided into four lobes
named the frontal, parietal, occipital, and temporal lobes. Each lobe has the following specific functions B

« Frontal Lobe (FRON-til Iob): The frontal lobe is associated with movement. It contains neurons that instruct cells in the spinal
cord to move skeletal muscles. The anterior portion of the frontal lobe is called the prefrontal cortex (pré-FRON-til KOR-
téks). The prefrontal cortex provides cognitive functions such as planning and problem-solving that are the basis of our
personality, short-term memory, and consciousness. Broca’s area (bro-kdz ar-e-d) is located in the frontal lobe of the dominant
hemisphere and is responsible for the production of language and controlling movements responsible for speech.

o Parietal Lobe (pa-ri-é-tal 1ob): The parietal lobe processes general sensations, including touch, pressure, tickle, pain, itch, and
vibration.

o Temporal Lobe (tém-po-ral 16b): The temporal lobe processes auditory information. Wernicke’s area (wér-nik-kéz ar-é-a) is
located in the temporal lobe of the dominant hemisphere and is responsible for the comprehension of written and spoken
language. Because regions of the temporal lobe are part of the limbic system, memory is also an important function associated
with the temporal lobe. The limbic system is involved with our behavioral and emotional responses needed for survival, such as
feeding, reproduction, and the fight-or-flight responses.

« Occipital Lobe (6k-STP-i-til 16b): The occipital lobe primarily processes visual information.

The cerebellum (sér-é-bél-tim) is the posterior part of the brain that controls fine motor skills. See Figure 16.2"" for an illustration
of the cerebellum and the lobes of the cerebral cortex.

https://med.libretexts.org/@go/page/93991



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93991?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/16%3A_Nervous_System_Terminology/16.04%3A_Anatomy_of_the_Nervous_System

LibreTexts"

somatomaotor cortex  somatosensory cortex

frontal lob
rantal lohe parietal lobe

_occipital lobe

temparal lobg™ cerebellum

medulla oblongata
spinal cord

Figure 16.2 Cerebellum and Lobes of the Cerebrum

Deep within the cerebrum are the hypethalamus (hi-po-THAL-d-miis) and the thalamus (thal-a-miis). The hypothalamus
coordinates the autonomic nervous system and the activity of the pituitary, controlling body temperature, thirst, hunger, and other
homeostatic systems. The thalamus is the relay center for sensory and motor signals to the cerebral cortex.  See Figure 16.3" for
an illustration of the hypothalamus and the thalamus.

Thekurus

Hysethalarnus

Piluitz ry glaned

Figure 16.3 Hypothalamus and Thalamus

The ventricles (vén-tri-kiils) are a group of interconnected, fluid-filled cavities within the brain. The meninges (mén-in-jéz) are
three layered membranes that cover the brain and spinal cord. The dura mater (d66-ra ma-tér) is the tough outermost membrane
enveloping the brain and spinal cord. The arachnoid layer is the web-like middle layer, and the pia mater is the delicate innermost
layer of the meninges. The brain stem (bran stém) connects the spinal cord with the brain. It is composed of three parts, the
midbrain, pons, and medulla oblongata. The brain stem regulates several crucial autonomic functions in the body, including
involuntary functions in the cardiovascular and respiratory systems and reflexes like vomiting, coughing, sneezing, and
swallowing.[

Spinal Cord

The spinal cord (spi-nal kord) is a bundle of nerve fibers enclosed in the spine that connects nearly all parts of the body to the
brain. It is a continuation of the brain stem that transmits sensory information to the brain and motor impulses to the muscles.

Peripheral Nervous System

The peripheral nervous system (pé-riF-ér-al NUR-viis SIS-tém) (PNS) consists of the remaining parts of the nervous system

outside of the brain and spinal cord, including the cranial nerves that branch out from the brain and the spinal nerves that branch
9

out from the spinal cord. The peripheral nervous system is the communication network between the brain and the body’s parts.‘ |

Cranial nerves (kra-né-al nérvz) are directly connected from the brain to the periphery. They are primarily responsible for the
sensory and motor functions of the head and neck. The vagus nerve (va-giis nérv) is a cranial nerve that innervates the heart and

digestive system and is involved in regulating many critical bodily functions.

Spinal nerves (spi-ndl nérvz) are named based on the level of the spinal cord where they emerge. See Figure 164 for an
illustration of spinal nerves. There are eight pairs of cervical nerves designated C1 to C8, twelve thoracic nerves designated T1 to
T12, five pairs of lumbar nerves designated L1 to L5, five pairs of sacral nerves designated S1 to S5, and one pair of coccygeal
nerves. All spinal nerves are mixed nerves, meaning they can carry both sensory and motor information. Spinal nerves extend
outward from the vertebral column to innervate the periphery while also transmitting sensory information back to the brain.
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Figure 16.4 Spinal Nerves

Each spinal nerve innervates a specific region of the body‘ L

¢ C1 provides motor innervation to muscles at the base of the skull.

e (2 and C3 provide both sensory and motor control to the back of the head and behind the ears.

e The phrenic nerve from C3, C4, and C5 innervates the diaphragm to enable breathing. This is vital because if a patient has an
injury where the spinal cord is cut above C3, then spontaneous breathing is not possible.

e C5 through C8 and T1 combine to form the brachial plexus, a tangled array of nerves that serve the upper limbs and upper back.

o The lumbar plexus arises from L1-L5 and innervates the pelvic region and the anterior legs.

o The sacral plexus comes from the lower lumbar nerves L4 and L5 and the sacral nerves S1 to S4. The sciatic nerve is a part of
the sacral plexus. If the sciatic nerve becomes compressed due to degeneration of an intervertebral disc, a medical condition
called sciatica (si-at-i-kd) occurs that causes pain in the back, hip, and outer side of the leg.

If a patient experiences a spinal cord injury, the degree of paralysis can be predicted by the location of the spinal cord injury. The
higher up on the spinal cord an injury occurs, the greater loss of function. For example, a spinal cord injury higher on the spinal
cord can cause paralysis in most of the body and affect all limbs (tetraplegia or quadriplegia). An injury that occurs lower on the
spinal cord may only affect a person’s lower body and legs (paraplegia). Review information about paralysis in “Diseases and
Disorders of the Musculoskeletal System” section of the Musculoskeletal System chapter.

It is also important to remember when a patient has a spinal cord injury and motor nerves are damaged, their sensory nerves may
still be intact. If this occurs, the patient can still feel sensation even if they can’t move the extremity.

Neurons

Nervous tissues present in both the CNS and PNS contain two basic types of cells: neurons and neuroglia (glial cells). Neurons
(ntir-6ns) are responsible for the communication that the nervous system provides. They are electrically active and release chemical
signals called neurotransmitters. Neuroglia plays a supporting role for nervous tissue.

Neurons provide electrical signals that communicate information about sensations and, in response, stimulate movements. The
three-dimensional shape of neurons makes massive numbers of connections within the nervous system. The main part of a neuron
is the cell body (sél bod-€). A fiber that emerges from the cell body and projects to target cells is called the axon (ak-s6n). A single
axon can branch repeatedly to communicate with many target cells by sending nerve impulses. Dendrites (dén-dritz) conduct
information received from other neurons at contact areas called a synapse (sin-aps). A synapse is a junction between two nerve
cells, consisting of a tiny gap through which neurotransmitters pass.[ 7 See Figure 16.5 " for an illustration of a neuron.
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Figure 16.5 Neuron

Many axons are wrapped by an insulating substance called myelin (mi-é- hn) which is made from neuroglia. Myelin acts as
insulation much like the plastic or rubber that is used to insulate electrical wires. v

Neurotransmitters

Electrical impulses from neurons signal the release of a neurotransmitter (niir-0-trans-mit-ér) into a synapse. Neurotransmitters
allow the impulse to be transferred to a neuroreceptor on another neuron, muscle fiber, or other structure. Neuroreceptors are
specific for certain neurotransmitters, and the two fit together like a key and lock.” See Figure 16.6" for an illustration of neuron
communication.

Figure 16.6 Neuron Communication

Many nervous system diseases and mental health disorders are related to abnormal impulse transmission and/or imbalanced levels
of neurotransmitters. For example, dopamine is a neurotransmitter that influences movement and cognition. Dopamine imbalances
are associated with Parkinson’s disease, schizophrenia, and substance use disorders. Serotonin is another type of neurotransmitter
whose imbalance affects moods and feelings of depression. Medications used to treat many mental health disorders help balance
neurotransmitter levels.
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16.5: Physiology of the Nervous System

Major Functions of the Nervous System

. . . . . [1]
Three main functions of the nervous system are sensation, response, and integration.

Sensation

The first major function of the nervous system is sensation (i.e., receiving information about what is happening within or outside
the body). Our five senses receive sensations from the outside world, and various receptors within the body receive internal

. [21
sensations.

Read more information about the five senses in the “Sensory System Terminology” chapter.

Paresthesia (par-es-THE-zh(é-)3) refers to an abnormal sensation in the extremities (i.e., numbness, tingling, and pain), and
anesthesia (an-8s-THE-zhi) refers to a lack of feeling or sensation.

Response

The nervous system produces a response based on sensations received. For example, if our hand accidentally touches a hot stove,
the nervous system automatically and quickly moves the hand away. Responses can be classified as voluntary (such as contraction
of skeletal muscle) and involuntary (such as contraction of smooth muscles, regulation of cardiac muscle, and activation of
endocrine glands)

Voluntary responses are governed by the somatic nervous system, and involuntary responses are governed by the autonomic
nervous system. The somatic nervous system is responsible for conscious perception, senses, and voluntary motor Tesponses. An
example of the somatic nervous system is when a person purposefully takes deep breaths to quell feelings of anx1ety

The autonomic nervous system (ANS) is responsible for involuntary regulation of body processes to maintain homeostasis. For
example, sweat glands are controlled by the autonomic nervous system. When a person receives the sensation of feehng hot, the
ANS system processes this information and automatically creates a response of sweating to help cool down the body

The autonomic nervous system is further divided into the sympathetic nervous system and the parasympathetic nervous system.

The sympathetic nervous system is responsible for “fight or flight” responses, and the parasympathetic nervous system controls rest
. . . [6]

and digestive functions. [

Integration

Stimuli are interpreted and acted upon by the brain during a process referred to as integration. The brain analyzes stimuli with other
perceived stimuli, memories of previous stimuli, or the person’s emotional state and generates a specific response. For example, a
person may receive an internal sensation from the bladder for the need to urinate. However, the brain analyzes that stimulus and
integrates it with the awareness of being in a public area and postpones the response to urinate until there is time to locate a nearby
restroom.

Higher Mental Functions
The cerebral cortex performs higher mental functions referred to as cognitive abilities. The responsibilities for these cognitive abilities are
distributed across regions of the cortex, and specific locations can be said to be lcsponszbl(’ for particular functions. For this reason, if a

particular area of the brain becomes injured or diseased, specific cognitive abilities are affeued

Cognitive abilities can be classified by four areas: orientation and memory, language and speech, sensorium, and judgment and abstract

.91
reasoning :

o Orientation and Memory: Orientation (or-é-én-TA-shon) is the patient’s awareness of their immediate circumstances. In the medical field,
this is typically referred to as “being oriented to person, place, and time.” An adult with normal cognitive functioning is aware of their name,
where they are and why, and the date. This function occurs in the prefrontal cortex, and it can be temporarily or permanently affected by many
medical conditions. Memory (MEM-G-r&) refers to how the brain stores and remembers information. It is a function of the temporal lobe.

« Language (LANG-gwij) and Speech (spéch): Wernicke’s area and Broca’s area are involved in speech and language. See Figure 16.7" for an
illustration of the location of Wernicke’s area and Broca’s area in the brain. Both areas are found in a person’s dominant hemisphere, which
for most people is the left side of the brain. Aphasia (a-FA-zh-é-d) is the inability to speak. Aphasia associated with Broca’s area is known as
an expressive aphasia (eks-PRES-1v d-FA-zh-e-d), which means that speech production is compromised, leading to broken, slow, or hesitant
speech. Receptive aphasia (ri-SEP-tiv d-FA-zh-&-d) is associated with Wernicke’s area, which is a loss of understanding of speech content.
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Figure 16.7 Broca’s Area and Wernicke’s Area

o Sensorium (sén-SAWR-é-lim): Sensorium refers to interpretation of sensory stimuli, as previously discussed in this section. The cerebral
cortex has several regions responsible for sensory perception.

« Abstract reasoning (Gb-strikt RE-zén-ing) and judgment (JUJ-mént): Abstract reasoning and judgment refer to making sense of concepts and
making appropriate decisions. For example, when your alarm goes off in the morning, you must decide whether to hit the snooze button or
jump out of bed. You use judgement and abstract reasoning to decide if the ten extra minutes of sleep is worth rushing through your morning
routine or risking being late. The decision you make can potentially impact the rest of your day. The prefrontal cortex is responsible for these
functions of planning and making decisions.""
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16.6: Diseases and Disorders of the Nervous System

Amyotrophic Lateral Sclerosis

Amyotrophic lateral sclerosis (a-mi-6-TROF-ik LAT-r-dl sklé-RO-sis) (ALS), also known as Lou Gehrig’s disease, is a neurological disorder
that affects motor neurons and the control of voluntary muscle movement and breathing. As motor neurons degenerate and die, they stop sending
messages to the muscles, causing them to weaken, twitch, and shrink. Eventually, the brain loses its ability to control voluntary movements, such
as walking, talking, chewing, and breathing. However, cognitive abilities are not affected. Medications are available that may prolong survival,

reduce the rate of decline, or help manage symptoms, but there is no known treatment to cure ALS."

Alzheimer’s Disease

Alzheimer’s disease (dlts-hi-mérz di-zéz) (AD) is a common neurological disorder that causes worsening cognitive abilities and the inability to
remember and make decisions. An estimated 6.7 million Americans aged 65 and older are living with Alzheimer’s disease, and over 33% of
people aged 85 or older have Alzheimer’s disease. AD is caused by a type of protein that abnormally clumps together and damages healthy
neurons. As the neurons die, the brain irreversibly shrinks and progressively loses more function.m See Figure 16.8” for an illustration
comparing a healthy brain to one that has shrunk due to severe Alzheimers disease.

Healthy Severe
Brain AD

Figure 16.8 Comparison of Healthy Brain Tissue to Severe Alzheimer’s Disease

AD develops over many years before memory problems occur. AD gradually causes behavior and personality changes, difficulty recognizing
family and friends, and a severe loss of mental function. People with severe AD cannot communicate and are completely dependent on others for
their care. There are no treatments that can stop the progression of AD, but medications can temporarily slow its worsenmg

Attention Deficit Hyperactivity Disorder

Attention deficit hyperactivity disorder (a-tén-shiin déf-i-sit hi-pér-ak-tiv-i-té dis-or-dér) (ADHD) is a neurodevelopmental disorder that is
typically diagnosed in childhood and often lasts into adulthood. Children with ADHD may have trouble paying attention, controlling impulsive
behaviors (i.e., act wzthout thinking about what the result will be), or being overly active. ADHD is treated with a combination of behavior
therapy and medication.”

Carpal Tunnel Syndrome

Carpal tunnel syndrome (KAR-pdl TUN-él SIN-drém) is a common neurological disorder that occurs when the median nerve, which runs from
the forearm into the palm of the hand, becomes pressed or squeezed at the wrist. The median nerve passes through the carpal tunnel, a narrow,
rigid passageway of ligament and bones at the base of the hand. The median nerve provides feeling to the thumb, index, middle finger, and part of
the ring finger. Compression of this nerve causes the symptoms of numbness, tingling, weakness, and pain.w See Figure 16.9” for an illustration
of carpal tunnel syndrome.

Figure 16.9 Carpal Tunnel Syndrome
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Carpal tunnel syndrome may be diagnosed with a nerve conduction study that measures how quickly impulses are transmitted along a nerve. An
electromyography test may also be used, where a fine needle is inserted into a muscle, and electrical activity is viewed on a screen to determine
the severity of damage to the median nerve. Treatment includes wearing a splint at night while sleeping to keep the wrist straight and medications
to reduce inflammation in the carpal tunnel. If these treatments are not effective, carpal tunnel release surgery is performed to release pressure on
the nerve."”

Cerebral Palsy

Cerebral palsy is a neurological condition that affects muscles. Read about cerebral palsy in the “Diseases and Disorders of the Muscular
System” section of the “Muscular System Terminology” chapter.

Mental Health Disorders

Many mental health disorders, such as anxiety, bipolar disorder, obsessive compulsive disorder (OCD), and schizophrenia can be caused by
imbalanced levels of neurotransmitters. Mental health disorders are treated with a combination of medications, psychotherapy, and support
groups.

Read additional information about common mental health disorders in the “Disorders of the CNS System” in the “Central Nervous System”

chapter in Open RN Nursing Pharmacology, 2e. For more detailed information, view chapters on these disorders in Open RN Nursing: Mental
Health and Community Concepts.

Multiple Sclerosis

Multiple sclerosis (MUL-ti-pl sklé-RO-sis) (MS) is a neurological disease with symptom onset generally between the ages of 20 to
40 years. MS is an autoimmune disease causing the immune system to mistakenly attack myelin in the brain, optic nerves, and the
spinal cord. Myelin is a substance that coats and protects axons of the neurons. See Figure 16.10 for an illustration of MS. MS is a
chronic disease that affects people differently. Some people have mild disease with little to no disability, whereas others will have a
steadily worsening disease that leads to increased disability.l .

Neuran-.._ Immune cells

Heaalthy myelin

Myalin destroyed by body's
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Figure 16.10 Multiple Sclerosis

MS symptoms include muscle weakness; vision loss; dizziness; tingling, numbness, or pain in nerves across the body; bladder
control issues; and balance problems. There is no cure for MS, but there are medications and treatments that can reduce the number
and severity of relapses and delay the long-term disability progression of the disease.

Paralysis

Paralysis is caused by a neurological condition that affects the muscles. Read about paralysis in the “Diseases and Disorders of the
Muscular System” section of the “Muscular System Terminology” chapter.

Parkinson’s Disease

Parkinson’s disease (par-kin-sonz di-zéz) (PD) is a nervous system disorder that affects movement and worsens over time. As

neurons in parts of the brain are damaged, people with PD have symptoms of tremors, rigidity in the limbs or the trunk of the body,
. . . [12] . . .

slowed voluntary movements, and impaired balance. See Figure 16.11 " for an illustration of someone with an appearance of
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typical PD symptoms. As symptoms progress, people may have difficulty walking, talking, or completing simple tasks. There is no
cure for PD, but medications or surgery can help improve motor symptoms. v

Figure 16.11 Parkinson’s Disease

Post-Traumatic Stress Disorder

Post-traumatic stress disorder (post-TRO-mit-ik strés dis-6r-dér) (PTSD) is diagnosed in individuals who have been exposed to
a traumatic event with chronic stress symptoms lasting more than one month that are so severe they interfere with relationships,
school, or work. Anyone can develop PTSD at any age, including war veterans; children who have experienced trauma; or adults
who have experienced a physical or sexual assault, abuse, accident, disaster, being a refugee, or some other serious event.‘ .

Symptoms of PTSD include mentally reexperiencing the event; feeling tense, easily startled, or experiencing angry outbursts;
avoiding activities that are reminders of the trauma; and loss of interest in activities one typically enjoys. PTSD treatments include
medications, psychotherapy, or a combination of both.

Seizures

A seizure (sé-zhtirz) is a sudden, uncontrolled electrical disturbance in the brain that causes changes in behaviors, movements, or
changes in levels of consciousness. During a seizure, large numbers of brain cells are abnormally activated, like an electrical storm
in the brain. Seizures may alter consciousness and produce abnormal motor activity. Symptoms may include muscle jerking;
becoming limp or rigid; brief muscle twitching; or changes in sensations, emotions, or thinking. Epilepsy is a neurological disease
that causes recurrent seizures. Seizures are diagnosed with electroencephalograms (EEGs), CT scans, and MRIs. Epilepsy is treated
with medications.

Stroke

A stroke is also called a cerebrovascular accident (sér-é-bro-VAS-kyii-lar dk-si-dént) (CVA). It is a sudden interruption of blood
flow to the brain and requires immediate emergency care. Diagnosing and treating a stroke is often referred to as “time is brain.”
With timely treatment it is possible to save brain cells and greatly reduce the damage or death that can occur due to stroke. Brain
cells die because they stop getting the oxygen and nutrients needed to function or they are damaged by sudden bleeding in or
around the brain. Knowing the signs of stroke and calling 911 immediately can help save someone’s life. -

People who have a stroke may not realize what is happening, ignore the signs, or may not be able to call for emergency help on

their own. Call 911 immediately if you notice someone is having one or more of the following symptoms‘ .

¢ Sudden numbness or weakness of an arm or leg, especially on one side of the body
o Sudden confusion, trouble speaking, or understanding

¢ Sudden loss of vision or trouble seeing in one or both eyes

e Sudden trouble walking, dizziness, or loss of balance or coordination

¢ Sudden unusually severe headache with no known cause

There are two types of strokes called ischemic and hemorrhagic. An ischemic stroke is the loss of blood flow to an area because
vessels are blocked or narrowed. This can be caused by plaque that has built up and blocked the vessel, or a blood clot that has
travelled from another area of the body and lodged in the brain. A hemorrhagic stroke is bleeding into the brain because of a
damaged blood vessel. Accumulated blood fills a region of the cranium and presses against the tissue in the brain, referred to as
intracranial pressure (in-tri-KRA-né-al PRESH—ﬁr).‘ 7 See Figure 16.12"" for an illustration comparing ischemic and
hemorrhagic strokes, and Figure 16.13 ' for an image containing a radiographic image of a hemorrhagic stroke.
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Figure 16.13 Hemorrhagic Stfoke

Subarachnoid hemorrhage (stib-a-rik-NOYD HEM-o6r-ij) refers to bleeding in the space between the brain and the surrounding
membrane (subarachnoid space). The primary symptom is a sudden, severe headache, often described by patients as the worst
headache they have ever felt.

Transient ischemic attacks (tran-zhént is-ké-mik a-taks) (TIAs) are temporary periods of symptoms similar to a stroke, but
irreversible damage to the brain cells do not occur. However, TIAs are considered warning signs of an impending stroke and the
opportunity to prevent it.”

Strokes are often diagnosed with diagnostic imaging tests like CT scans or MRIs. A cerebral angiogram may be performed for an
ischemic stroke, where a catheter is inserted into the arteries supplying the brain and a dye is injected to reveal the blockage site.

Treatment of strokes depends on the cause and may include medications or surgery.m

Traumatic Brain Injury

A traumatic brain injury (tr6-mit-ik bran IN-jii-ré) (TBI) can be caused by a forceful bump, blow, or jolt to the head or body or
from an object that pierces the skull and enters the brain. Some types of mild TBI, like a concussion, can cause temporary or short-
term problems with normal brain function, including problems with how the person thinks, understands, moves, communicates, and
acts. A serious TBI can lead to severe, permanent disability or death.””

Symptoms of a TBI may include loss of consciousness; headache; blurred vision; unequal eye pupil size; nausea and vomiting;
clear fluids draining from the nose or ears; sensitivity to light, a condition called photophoebia (f5-t6-FO-bé-a); ringing in the ears;
or other neurological symptoms. TBI is diagnosed using standardized concussion tools and diagnostic testing such as CT scans and
MRIs, if necessalry.[M

. ) . i . 271
There are many types of TBIs, including concussions, hematomas, skull fractures, and chronic traumatic encephalopathy :

o Concussion (kén-KUSH-iin): A concussion is a temporary, mild TBI that may take several months to heal. A concussion can be
caused by a blow to the head, sports injury, fall, motor vehicle accident, weapons blast, or a rapid acceleration/deceleration of
the brain within the skull, such as an infant being shaken.

o Hematoma (hém-3-TO-mad): A hematoma refers to bleeding in and around the brain caused by a ruptured blood vessel.
Different types of hematomas form depending on where the blood collects. For example, subdural hematomas (siib-DU-ral
hém-3-TO-maéz) are common in the elderly after experiencing a TBI from a fall. It involves bleeding below the dura mater, the
membrane directly under the skull.

o Skull fracture (skiil FRAK-chiir): Skull fractures are cracks in one or more of the bones that form the skull. They can cause
damage to the membranes, blood vessels, and brain under the fracture. Helmets and seat belts significantly help prevent skull
fractures and TBI.
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o Chronic traumatic encephalopathy (KRON-ik tro-mit-ik &n-séf-al-OP-&-thé): Chronic traumatic encephalopathy occurs in
people with extraordinary exposure to multiple blows to the head, such as boxers and football players. It is a delayed
consequence after many years and a progressive neurological disorder associated with symptoms that may include problems
with thinking, understanding, and communicating; motor disorders (affecting movement); problems with impulse control and
depression; confusion; and irritability.

Treatments are based on the cause and severity of the TBI. For example, mild concussions are commonly treated with rest and pain
reliever medications, whereas severe TBIs may require surgery to drill a hole into the skull and drain fluids to relieve pressure
o e [28]

inside the skull.
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16.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Nervous System

Medical Specialists

Neurology (noo-ROL-6-jé) is the study of the nervous system. Psychiatry (s-KI-a-tré) is the study of disorders of the mind.
Psychology (s1-KOL-6-j€) is the study of the mind.

Neurologist

A neurologist (ni-ROL-6-jist) is a physician who specializes in the diagnosis and treatment of disorders and conditions related to
the brain, spinal cord, nerves, and muscles. Neurosurgeons (nii-RO-siirj- iinz) perform surgeries on the nervous system.

Read additional information about neurologists on the American Academy of Neurology’s web page.

Psychiatrist

A psychiatrist (s-KI-a-trist) is a medical doctor who specializes in mental health and substance disorders. Because they are
physicians, psychiatrists can order or perform a full range of medical laboratory and psychological tests. Mental health diagnoses
are based on criteria established in Diagnostic and Statistical Manual of Mental Disorders (DSM-5), which contains descriptions,
symptoms, and other criteria for diagnosing mental disorders. Psychiatrists prescribe a variety of treatments, including talk therapy,
medications, psychosocial interventions, and other treatments such as electroconvulsive therapy (é-lek-tro-kén-VUL-siv THER-3-
pé) (ECT), depending on the needs of each patient. ECT is the application of electrical currents to the brain, typically used to treat
severe depression that has not responded to other treatments.

Read more information about psychiatrists on the American Psychiatric Association’s web page.

Psychologist

Psychologists (s--KOL-5-jistz) are professionals with graduate degrees, and many have doctoral degrees (i.e., PhD, PsyD, or EdD).
They specialize in helping people learn to cope with stressful situations, overcome substance use disorders, and manage chronic
mental health disorders, and they also perform psychological tests.

Read more information about psychologists on the American Psychological Association’s web page.

Social Workers

Social workers (SO-shil WUR-kérz) help people prevent and cope with problems in their everyday lives. Social workers typically
need a bachelor’s or master’s degree in social work (BSW or MSW) from an accredited program.

Read more about social workers on the Bureau of Labor Statistics’ web page.

Counselors

Substance use and mental health counselors advise people on issues such as those relating to alcoholism, substance use disorders,
or depression. Education and training requirements vary for entering these occupations by state. For example, in Wisconsin there
are associate degree programs available in substance use disorder counseling. Mental health counseling typically requires a
master’s degree.

Read more about counselors on the Bureau of Labor Statistics’ web page.

Diagnostic Tests Related to the Nervous System

Cerebral Angiography

Cerebral angiography (SER-i-bril, an-je-OG-ra-fé) uses X-rays and special dye to see how blood flows through the brain.
Specially trained health care providers perform this procedure in an operating room. During the procedure, a provider inserts a
catheter into an artery in the wrist or groin area, injects contrast material through the catheter, and then takes X-rays of the blood
vessels. Cerebral angiograms provide more detailed images of blood vessels than other imaging tests, like CT or MRI scans.
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Electroencephalogram (EEG)

An electroencephalogram (é-lek-tro-én-SEF-a-16-gram) (EEG) is a test to measure the electrical activity of the brain. The test is
performed by an electroencephalogram (EEG) technologist in a laboratory, health care provider’s office, or hospital. Flat metal
disks called electrodes are placed on many spots on the scalp. The electrodes are connected by wires to a recording machine that
changes the electrical signals into patterns that can be seen on a monitor or drawn on paper.m See Figure 16.14" for an image of an
EEG.

Figure 16.14 EEG

Electromyography (EMG)

An electromyogram (&-18k-tro-mi-O-gram) (EMG) is a diagnostic procedure that assesses the function of nerve cells that control

muscles. Electrodes, either attached to the skin or inserted into the muscle, record electrical impulses. An EMG can identify

functional problems with the peripheral nerves, muscles, or with the signals between the nerves and the muscles. A nerve

conduction study, another part of an EMG, uses surface electrodes applied to the skin to measure the speed and strength of signals
. . . . 4

traveling between two or more points. EMG results are used to diagnose muscle and nerve disorders.

Lumbar Puncture (Spinal Tap)

A lumbar puncture (LUM-bir PUNK-chiir), which is also called a spinal tap, is a test used to diagnose nervous system infections

and other conditions. During a lumbar puncture, a needle is inserted into the space between two vertebrae in the lumbar region to

remove a sample of Cerebrosplnal fluid (CSF). CSF is the fluid that surrounds the brain and spinal cord to protect them from injury.
" See Figure 16. 15" for an illustration of a lumbar puncture.
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Figure 16.15 Lumbar Puncture

Procedures Related to the Nervous System

Carotid Endarterectomy

A carotid endarterectomy (ki-rot-id énd-ar-tér-EK-t5-mé) is the surgical removal of plaque blocking the carotid arteries in the
neck. The carotid arterles are the main blood vessels that carry oxygen and blood to the brain. This procedure is performed to
prevent or treat a stroke.
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6. “Diagram_showing _how_you_have_a_lumbar_puncture. CRUK_157.svg” by Cancer Research UK is licensed under CC BY-
SA 4.0 ¢
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This page titled 16.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the Nervous System is shared under a CC BY 4.0 license
and was authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .

@ 0 16.7.3 https://med.libretexts.org/@go/page/93994



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/93994?pdf
https://medlineplus.gov/ency/article/003931.htm
https://commons.wikimedia.org/wiki/File:Three_quarter_view_of_EEG_subject.jpg
https://www.flickr.com/photos/tim_uk
https://www.mayoclinic.org/tests-procedures/emg/about/pac-20393913
https://commons.wikimedia.org/wiki/File:Diagram_showing_how_you_have_a_lumbar_puncture_CRUK_157.svg
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/16%3A_Nervous_System_Terminology/16.07%3A_Medical_Specialists_Diagnostic_Testing_and_Procedures_Related_to_the_Nervous_System
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/16%3A_Nervous_System_Terminology/16.07%3A_Medical_Specialists_Diagnostic_Testing_and_Procedures_Related_to_the_Nervous_System?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts"

16.8: Nervous System Learning Activities

Interactive Learning Activity: Practice labeling parts of the brain.

Interactive Learning Activity: Study nervous system medical terms discussed in this chapter using these flashcards.
Interactive Learning Activity: Test your knowledge of these nervous system terms.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 16 Practice Worksheet and check your answers with this Answer Key PDE.

This page titled 16.8: Nervous System Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by
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16.9: Glossary

Abstract reasoning (db-strikt RE-zon-ing): The ability to analyze information, detect patterns and relationships, and solve
problems on a complex, intangible level. (Chapter 16.5)

Alzheimer’s disease (alts-hi-mérz di-zéz) (AD): A progressive neurodegenerative disorder characterized by memory loss,
language deterioration, and impaired ability to mentally manipulate visual information. (Chapter 16.6)

Amyotrophic lateral sclerosis (a-mi-6-TROF-ik LAT-ér-al sklé-RO-sis) (ALS): A progressive neurodegenerative disease that
affects nerve cells in the brain and spinal cord, causing muscle weakness and atrophy. (Chapter 16.6)

Anesthesia (an-és-THE-zha): The loss of sensation or feeling in a part or all of the body, often induced for medical procedures.
(Chapter 16.5)

Aphasia (4-FA-zh-8-d): A condition characterized by either partial or total loss of the ability to communicate verbally or using
written words. (Chapter 16.5)
Attention deficit hyperactivity disorder (a-tén-shiin déf-i-sit hi-pér-ak-tiv-i-té dis-or-dér) (ADHD): A neurodevelopmental
disorder characterized by a persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning or
development. (Chapter 16.6)

Axon (ak-son): The long, slender projection of a nerve cell that typically conducts electrical impulses away from the neuron’s cell
body. (Chapter 16.4)

Brain stem (bran stém): The central trunk of the brain, consisting of the medulla oblongata, pons, and midbrain, and continuing
downward to form the spinal cord. (Chapter 16.4)

Broca’s area (bro-kaz ar-e-a): A region in the frontal lobe of the brain with functions linked to speech production. (Chapter 16.4)

Carotid endarterectomy (ka-rot-id énd-ar-tér-EK-t6-mé): A surgical procedure to remove plaque from the carotid arteries and
restore blood flow to the brain, often used to prevent stroke. (Chapter 16.7)

Carpal tunnel syndrome (KAR-pil TUN-él SIN-drom): A condition caused by compression of the median nerve within the
carpal tunnel of the wrist, leading to pain, numbness, and tingling in the hand. (Chapter 16.6)

Cell body (sél bod-&): The spherical part of the neuron that contains the nucleus and connects to the dendrites and axon. (Chapter
16.4)

Central nervous system (SEN-trial NUR-viis SIS-tém) (CNS): The part of the nervous system consisting of the brain and spinal
cord, responsible for processing and transmitting information throughout the body. (Chapter 16.4)

Cerebellum (sér-é-bél-im): A major structure of the hindbrain that is responsible for fine motor coordination, balance,
equilibrium, and muscle tone. (Chapter 16.4)

Cerebral angiography (SER-&-bril dn-je-OG-ra-fé): A diagnostic imaging technique that uses X-rays to visualize blood flow in
the arteries and veins in the brain. (Chapter 16.7)

Cerebral cortex (sé-RE-bral KOR-téks): The outer layer of the cerebrum, playing a key role in memory, attention, perception,
cognition, awareness, thought, language, and consciousness. (Chapter 16.4)

Cerebrovascular accident (sér-é-bra-VAS-kyii-lir ak-si-dént) (CVA): Also known as a stroke, it is the sudden death of brain
cells due to lack of oxygen, caused by blockage of blood flow or rupture of an artery in the brain. (Chapter 16.6)

Cerebrum (sé-RE-briim): The largest part of the brain, responsible for voluntary muscular activity, vision, speech, taste, hearing,
thought, and memory. (Chapter 16.4)

Chronic traumatic encephalopathy (KRON-ik tro-mat-ik én-séf-al-OP-a-thé) (CTE): A brain condition associated with
repeated blows to the head and repeated episodes of concussion. (Chapter 16.6)

Concussion (kon-KUSH-iin): A type of traumatic brain injury caused by a blow to the head or body, a fall, or another injury that
jars or shakes the brain inside the skull. (Chapter 16.6)

Cranial nerves (kra-né-al nérvz): The 12 pairs of nerves that emerge directly from the brain, as opposed to spinal nerves, with
functions largely concerning the head and neck. (Chapter 16.4)
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Dendrites (dén-drits): Extensions of a neuron that receive signals from other neurons and transmit them toward the cell body.
(Chapter 16.4)

Dura mater (d60-ra ma-tér): The thick, tough outer layer of the meninges surrounding the brain and spinal cord. (Chapter 16.4)

Electroconvulsive therapy (é-lek-tro-kon-VUL-siv THER-a-pé) (ECT): A medical treatment most commonly used for patients
with severe major depression or bipolar disorder that has not responded to other treatments, involving brief electrical stimulation of
the brain while the patient is under anesthesia. (Chapter 16.7)

Electroencephalogram (é-lek-tré-én-SEF-a-16-gram) (EEG): A test that detects electrical activity in the brain using small, flat
metal discs (electrodes) attached to the scalp. (Chapter 16.7)

Electromyogram (&-lék-tro-MI-6-gram) (EMG): A diagnostic test that measures the electrical activity of muscles to help
diagnose muscle and nerve disorders. (Chapter 16.7)

Expressive aphasia (eks-PRES-Iv 3-FA-zh-é-d): A type of aphasia where a person knows what they want to say but has difficulty
communicating it to others. (Chapter 16.5)

Frontal lobe (FRON-tiil 1ab): A region of the cerebral cortex associated with reasoning, motor skills, higher-level cognition, and
expressive language. (Chapter 16.4)

Hematoma (hém-a-TO-mai): A solid swelling of clotted blood within the tissues, often caused by an injury. (Chapter 16.6)

Hypothalamus (hi-po-THAL-a-mus): A region of the forebrain below the thalamus that coordinates both the autonomic nervous
system and the activity of the pituitary, controlling body temperature, thirst, hunger, and other homeostatic systems. (Chapter 16.4)

Intracranial pressure (in-tra-KRA-né-il PRESH-iir): Pressure inside the skull and thus in the brain tissue and cerebrospinal
fluid, usually in the context of illness or injury. (Chapter 16.6)

Judgment (JUJ-mént): The ability to make considered decisions or come to sensible conclusions. (Chapter 16.5)

Language (LANG-gwij): The method of human communication, either spoken or written, consisting of the use of words. (Chapter
16.5)

Lumbar puncture (LUM-biar PUNK-chiir): A medical procedure where a needle is inserted into the lower part of the spinal
column to collect cerebrospinal fluid for diagnostic testing or to relieve pressure. (Chapter 16.7)

Memory (MEM-6-r&): The faculty by which the mind stores and remembers information. (Chapter 16.5)

Meninges (mén-in-jéz): The three membranes that envelop the brain and spinal cord, providing protection for these structures.
(Chapter 16.4)

Multiple sclerosis (MUL-ti-pl sklé-RO-sis) (MS): An autoimmune disease that affects the brain and spinal cord, leading to
demyelination, inflammation, and scarring, resulting in a range of symptoms including physical, mental, and sometimes psychiatric
problems. (Chapter 16.6)

Myelin (mi-é-lin): The protective fatty layer that wraps around the nerve fibers (axons), facilitating the fast transmission of
electrical signals. (Chapter 16.4)

Neurologist (nii-ROL-o-jist): A physician who specializes in the diagnosis and treatment of disorders of the nervous system,
brain, spinal cord, nerves, and muscles. (Chapter 16.7)

Neurology (noo-ROL-0-jé): The study of the nervous system. (Chapter 16.7)

Neurons (niir-6ns): Nerve cells that are the basic building blocks of the nervous system, responsible for transmitting information
throughout the body. (Chapter 16.4)

Neurosurgeons (nii-RO-siirj-iinz): Surgeons who specialize in surgery on the nervous system, including the brain and spinal
cord. (Chapter 16.7)

Neurotransmitter (niir-o-trans-mit-ér): Chemical substances that transmit nerve signals across a synapse from one neuron to
another. (Chapter 16.4)

Occipital lobe (6k-SIP-i-til 16b): The rearmost lobe in each cerebral hemisphere of the brain, responsible for processing visual
information. (Chapter 16.4)
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Orientation (or-é-én-TA-shon): The patient’s awareness of their immediate circumstances (i.e., being oriented to person, place,
and time). (Chapter 16.5)

Paresthesia (par-es-THE-zh(é-)d): An abnormal sensation, such as tingling, pricking, or numbness, typically with no apparent
physical cause. (Chapter 16.5)

Parietal lobe (pa-ri-é-tal 16b): The upper middle lobe of the cerebrum, involved in processing sensory information such as touch,
temperature, and pain. (Chapter 16.4)

Parkinson’s disease (par-kin-sonz di-zéz) (PD): A progressive nervous system disorder that affects movement, often including
tremors, muscle rigidity, and changes in speech and gait. (Chapter 16.6)

Peripheral nervous system (pé-riF-ér-ial NUR-viis SIS-tém) (PNS): The part of the nervous system outside the CNS, consisting
mainly of the nerves that extend from the brain and spinal cord. (Chapter 16.4)

Photophobia (fo-to-FO-bé-a): An extreme sensitivity to light, often causing discomfort or pain in the eyes. (Chapter 16.6)

Post-traumatic stress disorder (post-TRO-miit-ik strés dis-o6r-dér) (PTSD): A mental health condition triggered by
experiencing or witnessing a terrifying event, characterized by flashbacks, nightmares, severe anxiety, and uncontrollable thoughts
about the event. (Chapter 16.6)

Prefrontal cortex (pré-FRON-tal KOR-téks): The front part of the frontal lobe, involved in complex behaviors such as planning,
and contributing to personality development. (Chapter 16.4)

Psychiatrist (sI-KI-a-trist): A medical doctor specializing in the diagnosis, prevention, study, and treatment of mental disorders,
including prescribing medication. (Chapter 16.7)

Psychiatry (si-KI-a-tré): The medical specialty devoted to diagnosing, preventing, studying, and treating mental disorders.
(Chapter 16.7)

Psychologists (si-KOL-a-jistz): Professionals who study cognitive, emotional, and social processes and behavior by observing,
interpreting, and recording how individuals relate to one another and to their environments. (Chapter 16.7)

Psychology (s1-KOL-6-j&): The study of the mind and its functions, especially those affecting behavior. (Chapter 16.7)

Receptive aphasia (ri-SEP-tiv 3-FA-zh-&-3): A form of aphasia where individuals have trouble understanding spoken or written
language. (Chapter 16.5)

Sciatica (s1-at-i-ka): Pain affecting the back, hip, and outer side of the leg, caused by compression or irritation of the sciatic nerve.
(Chapter 16.4)

Seizure (sé-zhiir): An uncontrolled electrical disturbance in the brain, which can cause changes in behavior, movements, feelings,
and levels of consciousness. (Chapter 16.6)

Sensorium (sén-SAWR-&-iim): The sensory apparatus or faculties considered as a whole. (Chapter 16.5)

Skull fracture (skiill FRAK-chiir): A break in one or more of the bones in the skull, often caused by a blow to the head. (Chapter
16.6)

Social workers (SO-shal WUR-kérz): Professionals who provide a wide range of services to help people cope with and overcome
challenges in their everyday lives, including mental health and substance abuse counseling. (Chapter 16.7)

Speech (spéch): The expression of thoughts and feelings by articulating sounds. (Chapter 16.5)

Spinal cord (spi-nal kord): The cylindrical bundle of nerve fibers and associated tissue enclosed in the spine, connecting nearly
all parts of the body to the brain. (Chapter 16.4)

Spinal nerves (spi-nal nérvz): Nerves that originate in the spinal cord and branch out to provide motor and sensory functions to
the body. (Chapter 16.4)

Subarachnoid hemorrhage (siib-a-rak-NOYD HEM-or-ij): A type of stroke caused by bleeding into the space surrounding the
brain, leading to sudden severe headache and other symptoms. (Chapter 16.6)

Subdural hematoma (siib-DU-ral hém-4-TO-ma): A type of hematoma, usually associated with traumatic brain injury, involving
bleeding in the outermost meningeal layer, just under the skull. (Chapter 16.6)
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Synapse (sin-aps): The junction between two nerve cells, consisting of a minute gap across which impulses pass by diffusion of a
neurotransmitter. (Chapter 16.4)

Temporal lobe (tém-po-ral lob): A region of the cerebral cortex responsible for processing auditory information and is also
involved in memory storage. (Chapter 16.4)

Thalamus (thal-a-miis): A small structure within the brain located just above the brain stem between the cerebral cortex and the
midbrain with multiple functions, including relaying sensory and motor signals to the cerebral cortex. (Chapter 16.4)

Transient ischemic attacks (tran-zhént is-KE-mik a-taks) (TIAs): Often called a “mini-stroke,” a temporary period of
symptoms similar to those of a stroke, indicating a high risk of a full-blown stroke in the future. (Chapter 16.6)

Traumatic brain injury (tré-mat-ik bran IN-jii-ré) (TBI): A form of brain injury caused by a blow, jolt, or other traumatic
injury to the head or body, causing temporary or permanent damage. (Chapter 16.6)

Vagus nerve (VA-giis nérv): A cranial nerve that extends from the brain stem to the abdomen, playing critical roles in the heart,
lungs, and digestive tract functioning. (Chapter 16.4)

Ventricles (vén-tri-kiils): Hollow, fluid-filled cavities within the brain that help to protect the brain and reduce its weight. (Chapter
16.4)

Wernicke’s area (wér-nik-kéz ar-e-a): A region of the brain that is important for language development, located in the temporal

lobe. (Chapter 16.4)

This page titled 16.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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17.1: Endocrine System Introduction

Learning Objectives

o Apply the rules of medical language to build, analyze, spell, pronounce, abbreviate, and define terms as they relate to the
endocrine system

o Identify meanings of key word components of the endocrine system

o Categorize diagnostic, therapeutic, procedural, or anatomic terms related to the endocrine system

o Use terms related to the endocrine system

o Use terms related to the diseases and disorders of the endocrine system

Introduction to Endocrine System

The endocrine system is the body’s “chemical messenger system.” The major glands of the endocrine system secrete specialized
chemical messengers called hormones into the bloodstream. The hormones travel to target organs and tissues where they initiate
specific physiological responses.

This chapter will review common word components related to the endocrine system to assist learners in analyzing, building, and
defining medical terms. Other terms, whose definitions cannot be easily built from word components, will be described in context
based on the anatomy and physiology of the endocrine system and common diseases and disorders. Medical specialists, diagnostic

tests, and procedures related to the endocrine system will also be discussed.

View a supplementary YouTube video on the endocrine system from Crash Course: Endocrine System, Part 1 — Glands &

Hormones: Crash Course Anatomy & Physiology #23

1. CrashCourse. (2015, June 22). Endocrine system, Part 1 - Glands & hormones: Crash Course Anatomy & Physiology #23
[Video]. YouTube. All rights reserved. https://www.youtube.com/watch?v=eWHH9je2zG4 «

This page titled 17.1: Endocrine System Introduction is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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17.2: Word Components Related to the Endocrine System

This section will describe common word components related to the endocrine system. These word components help build
definitions for many medical terms. Other common prefixes are described in Chapter 1.3, and common suffixes are described in

Chapter 1.5.

Prefixes Related to the Endocrine System
¢ eu-: Good, normal

o hyper-: Above, excessive

¢ hypo-: Below, under, deficient

e oxy-: Rapid, sharp, acid

¢ pan-: All, total

e para-: Around, beside, beyond, abnormal
e poly-: Many or much

o syn-: Joined, together

e tetr-: Four

o tri-: Three

Word Roots With Combining Vowels Related to the Endocrine System

o acr/o: Extremities, height

o aden/o: Gland

o adren/o: Adrenal glands

o adrenal/o: Adrenal glands

o calc/i: Calcium

e cortic/o: Cortex, outer layer of a body organ
o dips/o: Thirst

o endocrin/o: Endocrine

o glyc/o: Sugar

o home/o: Sameness

o kal/i: Potassium

e myx/0: Mucus

e natr/o: Sodium

o parathyroid/o: Parathyroid gland
o phys/o: Growing

e pituitar/o: Pituitary gland

e somat/o: Body

o thyr/o: Thyroid gland

o thyroeid/o: Thyroid gland

Suffixes Related to the Endocrine System
e -drome: Run, running together

e -ectomy: Excision, cut out

o -emia: In the blood

o -ia: Condition of, abnormal state, diseased state
o -ism: State of

o -itis: Inflammation

o -logist: Specialist who studies and treats

o -logy: Study of

o -megaly: Enlarged, enlargement

o -oid: Resembling

e -oma: Tumor

o -pathy: Disease
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¢ -plasia: Condition of, formation, development, growth
e -tomy: Incision, cut into
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17.3: Examples of Endocrine Terms Easily Defined By Their Word Components

Here are examples of common medical terms related to the endocrine system that can be easily defined by breaking the terms into
their word components.

Hyperglycemia

1. Break down the medical term into word components: Hyper/glyc/emia

2. Label the word components: Hyper = P; glyc = WR; emia = S

3. Define the word components: Hyper = excessive; glyc = sugar; emia = in the blood
4. Create a final definition of the medical term: Excessive sugar in the blood

Polydipsia

1. Break down the medical term into word components: Poly/dips/ia

2. Label the word components: Poly = P; dips = WR;ia =S

3. Define the word components: Poly = much; dips = thirst; ia = condition of
4. Create a final definition of the medical term: Condition of much thirst

Adrenalectomy

1. Break down the medical term into word components: Adrenal/ectomy

2. Label the word components: Adrenal = WR; ectomy = S

3. Define the word components: Adrenal = adrenal gland; ectomy = removal

4. Create a final definition of the medical term: Excision of the adrenal gland(s)

Interactive Learning Activity: Practice defining and pronouncing endocrine system medical terms by breaking
them down into word parts.

You can also print these flashcard activities as a Chapter 17 Student Companion Worksheet and check your answers with this

Answer Key.

This page titled 17.3: Examples of Endocrine Terms Easily Defined By Their Word Components is shared under a CC BY 4.0 license and was
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17.4: Anatomy of the Endocrine System

The endocrine systern 1nc1udes the pineal, pituitary, thyroid, parathyr01d and adrenal glands, as well as the pancreas, ovaries, and
testes. See Figure 17. 1" for an illustration of the endocrine system.
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Figure 17.1 Endocrine System

Endocrine glands secrete hormones (HOR-monz) as chemical messengers. Hormones are transported via the bloodstream
throughout the body, where they bind to receptors on target Cells triggering a characteristic response. This long-distance
communication is the fundamental function of the endocrine system

Pineal Gland

The pineal gland (PI-né-al gland) is a small cone-shaped structure that extends from a ventricle of the brain. The pineal gland
produces the hormone melatonin (MEL--t5-nin). Melatonin affects reproductive development and daily physiological Cycles.m

Pituitary Gland

The pituitary gland (pi-TU-i-tér-€ gland) is about the size of a pea. It is a protrusion off the bottom of the hypothalamus at the
base of the brain. There are two parts of the pituitary gland called the anterior and the posterior pituitary.

Anterior Pituitary Gland

The anterior pituitary gland secretes several hormones that stimulate the other endocrine glands. These hormones include human
growth hormone (HYOO-min GROTH HOR-mén) (HGH), thyroid-stimulating hormone (THI-r6id-STIM-yi-lat-ing HOR-
mon) (TSH), adrenocorticotropic hormone (3-dré-no-kor-ti-ko-TROP-ik HOR-mon) (ACTH), follicle-stimulating hormone
(FOL-i-kiil STIM-yi-lat-ing HOR-m6n) (FSH), luteinizing hormone (LU-té-i-niz-ing HOR-mon) (LH), beta endorphin (BA-ti
&n-DOR-fin), and prolactin (pro-LAK-tin).

Hypopituitarism (hi-po-pi-TU-it-d-rizm) refers to deficient pituitary gland activity. Human growth hormone (HGH) deficiency,
also known as dwarfism (DWOR-fiz-am), is a condition caused by insufficient amounts of human growth hormone in the body. In
contrast, gigantism (jI-GAN-tiz-9m) is caused by excessive human growth hormone in childhood that causes excessive growth and
height.

Posterior Pituitary Gland

The posterior pituitary secretes antidiuretic hormone (in-t1-di-yi-RET-ik HOR-mon) (ADH) that acts on the kidneys. Its effect is
to regulate water reabsorption and control fluid balance. For example, if a person becomes dehydrated, the posterior pituitary
releases ADH to stimulate additional water reabsorption by the kidneys and return more water to the bloodstream. In contrast, if a
person becomes overhydrated from drinking too much water without other substances, the posterior pituitary decreases ADH
release. In response, the kidneys decrease water reabsorption, and the excessive water is eliminated in urine output. The posterior
pituitary gland also secretes the hormone oxytocin. Oxytocin (6k-sé-TO-sin) is a hormone that stimulates labor contractions and
lactation after delivery.w
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Thyroid Gland

The thyroid gland (THI-roid gland) is a butterfly-shaped endocrine gland located in the neck, just below the larynx. It helps to
regulate metabolic processes in the body by producing and releasing thyroid hormones called thyroxine (thi-ROK-sin) (T4) and
triiodothyronine (tri-1-6-d6-THI-r6-nén) (T3). These hormones are critical for regulating the basal metabolic rate (BA-sil MET-
a-bol-ik RAT) (BMR), the rate at which the body burns energy while at rest. T3 and T4 control how the body uses energy and
oxygen, impacting processes such as digestion, heart rate, and temperature regulation. The thyroid also secretes calcitonin (kal-si-
TO-nin), a hormone that lowers blood calcium levels.

Euthyroid (yu-THI-roid) refers to normal thyroid gland functioning with the production of the correct amount of thyroid
hormones. Hypothyroidism (hi-po-THI-roid-izm) refers to deficient thyroid gland activity. Hyperthyroidism (hi-pér-THI-r6id-
izm) refers to excessive thyroid gland activity. Geiter (GOI-tér) is the abnormal enlargement of the thyroid gland that is a symptom
of either hypothyroidism or hyperthyroidism. Read more information about hypothyroidism and hyperthyroidism in the “Diseases
and Disorders of the Endocrine System” section.

Parathyroid Glands

Four small masses of tissue are embedded on the surface of the thyroid gland called parathyroid glands (PAR-3-THI-roid glandz).
Parathyroid glands secrete parathyroid hormone (PAR-3-THI-r6id HOR-mon) (PTH) that increases blood calcium levels when
necessary to maintain homeostatic balance.

Adrenal Glands

The adrenal glands (3-DRE-nal glandz) are small glands located on top of each kidney. There are two parts to each adrenal gland
called the adrenal cortex and the adrenal medulla.

The adrenal cortex (3-DRE-nal KOR-téks), the outer part of the adrenal gland, consists of three different regions, with each region
producing different types of hormones called mineralocorticoids, glucocorticoids, and androgens. The principal mineralocorticoid
is aldosterone (i1-DOS-té-ron), which acts on the kidneys to reabsorb sodium and water and return these substances to the
bloodstream. The principal glucocorticoid is cortisol (KOR-ti-s6l). Cortisol helps control blood glucose, blood pressure, and
metabolism. Androgens (AN-drd-jénz) contribute to the development and maintenance of male characteristics. Androgens are
secreted in minimal amounts in both sexes by the adrenal cortex, but their effects in females are typically masked by hormones
secreted by the ovaries.

The adrenal medulla, the inner part of the adrenal gland, secretes two hormones, epinephrine (ép-i-NEF-rin) and norepinephrine
(nér-8p-I-NEF-1in), also referred to as catecholamines (kit-&-KOL-3-méns). These hormones are secreted by the nervous system in
response to stress.

Pancreas

The pancreas (PAN-kré-is) is a long, flat gland that lies behind the stomach. The pancreas serves two functions called exocrine
and endocrine roles. The exocrine (EK-so-kiin) role refers to the release of digestive enzymes, including amylase and lipase that
help to digest food. The endocrine (EN-do-kiin) role refers to the production of hormones called glucagon and insulin that regulate
blood glucose levels. -

Glucose (GLU-kos) is the preferred fuel for all body cells. The digestive system breaks down carbohydrate-containing foods and
fluids into glucose, where it is absorbed into the bloodstream. Glucose is taken up by cells from the bloodstream for fuel.

Blood glucose levels are maintained by healthy individuals’ bodies between 70 mg/dL and 110 mg/dL. Hyperglycemia (hi-pér-gli-
SE-mé-a) refers to excessively high blood glucose. Hypoglycemia (hi-po-gli-SE-mé-a) refers to abnormally low blood glucose.
Receptors located in the pancreas sense blood glucose levels. Specialized cells called islet cells secrete glucagon or insulin to
maintain normal blood glucose levels. For example, if blood glucose levels rise above normal range, insulin (IN-sii-lin) is released,
which facilitates the uptake of glucose into cells. However, if blood glucose levels drop below normal range, glucagon (GLU-ka-

o . . . . . [13]
gon) is released, which stimulates the liver cells to release more glucose into the bloodstream.

Ovaries and Testes

The ovaries and testes are responsible for producing ova and sperm and also secrete hormones.
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In females, ovaries secrete estrogen (&s-trG-jén) and progesterone (pro-JES-té-ron). At the onset of puberty, estrogen promotes the
development of breasts and the maturation of the uterus. Progesterone causes the uterine lining to thicken in preparation for
pregnancy. Together, progesterone and estrogen are responsible for the changes that occur in the uterus during the menstrual cycle.
[14]

In males, testes secrete testosterone (tés-TOS-té-ron). At the onset of puberty, testosterone is responsible for the following
actions :

e Growth and development of the male reproductive structures
o Increased skeletal and muscular growth

o Enlargement of the larynx accompanied by a deepening voice
o Growth and distribution of body hair
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17.5: Physiology of the Endocrine System

The endocrine system communicates with other parts of the body by secreting hormones from the endocrine glands. Hormones are

transported primarily via the bloodstream throughout the body. Each hormone binds to receptors on specific target cells, creating a
. I

desired response.

For example, when a person is exposed to a dangerous situation, the “fight-or-flight response” (fit-6r-flit ri-spons) occurs. The
fight-or-flight response is triggered by the release of epinephrine and norepinephrine hormones from the adrenal gland. These
hormones act on target organs like the heart (to beat faster), the lungs (to breathe more efficiently), and blood vessels to the skeletal
muscles (to provide more oxygenated blood with glucose for energy). These targeted actions are intended to help the individual to
fight or run away from the dangerous situation.

Although hormones travel throughout the body, they only affect cells with receptors for that particular hormone, called target cells.
After the hormone binds to the receptor, a chain of events is initiated that leads to the target cell’s response. Hormones play a
critical role in the regulation of physiological processes such as metabolism, growth and development of body tissues, fluid,
electrolyte balance, sleep, and 1reproduction.l !

View a supplementary YouTube video on hormones by Crash Course: Endocrine System, Part 2 — Hormone Cascades: Crash
Course Anatomy & Physiology #24
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17.6: Diseases and Disorders of the Endocrine System

Acromegaly

Acromegaly (ak-ro-MEG-3-1€) is an endocrine disorder in adults caused when abnormally high levels of human growth hormone
(HGH) trigger additional growth of the bones in the face, hands, and feet. Because the growth plates are closed in adults, the bones
grow wider and thicker. In most cases, acromegaly is caused by a benign tumor in the pituitary gland, called a pituitary adenoma
(dd-6-NO-mad). Treatment may include surgery, medications, and/or radiation therapy to remove or control tumor size and return
HGH levels back to normal. " See Figure 17.2" foran image of a man with acromegaly with enlarged bones in the face and hands.

Figure 17.2 Acromegaly

Addison’s Disease

Addison’s disease (id-i-S6nz di-ZEZ) is a disorder in which the adrenal glands don’t produce enough cortisol and aldosterone
hormones, also called adrenal insufficiency (3-dré-nil in-sti-fish-én-s&). Decreased cortisol results in hypoglycemia (hi-po-gli-SE-
me-a), which is low blood glucose levels. Because aldosterone helps maintain the balance of sodium and potassium in the blood
and regulates blood pressure, low aldosterone levels cause hypotension (hi-p6-TEN-shiin), which is low blood pressure. Other
symptoms of Addison’s disease are fatigue, muscle weakness, loss of appetite, weight loss, and abdominal pain. The most serious

o . - . . ) . (3114
complication of adrenal insufficiency is called adrenal crisis. If not treated right away, adrenal crisis can cause death. °

Adrenal insufficiency is commonly diagnosed by an ACTH stimulation test. In this diagnostic test, ACTH is administered
intravenously (IV), and then blood samples are taken to measure cortisol levels in the blood. The normal response is a rise in blood
cortisol levels, but people with Addison’s disease have little or no increase in cortisol levels. Treatment of Addison’s disease

. . . . [5] [6]
consists of hormone replacement medication to restore normal levels of cortisol and aldosterone. *

Cushing’s Disease and Cushing’s Syndrome

Cushing’s disease (KUSH-ingz di-ZEZ) is a disorder caused by the excessive secretion of cortisol, resulting in hyperglycemia (hi-
pér-gli-SE-mé-a), which is elevated blood glucose levels. A common cause of Cushing’s disease is a pituitary tumor. Cushing’s
syndrome (KUSH-ingz SIN-drom) happens when the body makes too much cortisol, or the person is taking medications called
glucocorticoids that affect the body the same way as cortisol. A syndrome (SIN-drém) refers to signs and symptoms that occur
together that are characteristic of a specific disorder.

Too much cortisol causes symptoms such as a fatty hump between the shoulders, thin legs and arms, a round face, easy bruising,
and pink or purple stretch marks on the skin called striae (STRI-€). See Figure 173" for an illustration of a person with Cushing’s
syndrome. It can also cause high blood pressure, bone loss, poor wound healing, and type 2 diabetes. Treatment depends on the
cause. If glucocorticoid medications are being taken, their use is reduced or eliminated, if possible. If a tumor is the cause, then it is
remove(H)y surgery or reduced in size by radiation therapy. Medications may also be prescribed to control the body’s production of
cortisol.
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Figure 17.3 Cushing’s Syndrome

Diabetes Insipidus

Diabetes insipidus (di-3-BE-téz in-SIP-I-diis) (DI) is condition caused by a lack of antidiuretic hormone (ADH). It is characterized
by large amounts of very dilute urine, referred to as polyuria (pol-e-YOOR-é-4). While most people make 1 to 3 quarts of urine a
day, people with diabetes insipidus can make up to 20 quarts of urine a day. See Figure 17. 4" for an image of dilute urine seen in
polyuria. DI is often treated with medication that mimics the effects of ADH. Note that diabetes insipidus is not the same as

. . . . . . (o]
diabetes mellitus. Although both conditions can increase thirst and polyuria, they are not related.

Figure 17.4 Dilute Urine Seen in Polyuria

Diabetes Mellitus

Diabetes mellitus (di-3-BE-téz MEL-i-tiis) (DM) refers to disorders that cause hyperglycemia (high levels of glucose in the blood).
Over time, hyperglycemia damages the blood vessels in the heart, kidneys, feet, and eyes.

There are different types of diabetes called type 1, type 2, and gestational. Type 1 diabetes (tip wiin di-3-BE-téz) is caused by an
autoimmune disease that destroys the cells of the pancreas that create insulin. In type 2 diabetes (tip 00 di-a-BE-téz), the cells of
the body do not use insulin effectively to facilitate the uptake of glucose for energy. Additionally, the pancreas may not be making
enough insulin to maintain blood glucose levels within normal range. Gestational diabetes (jés-TA-shiin-dl di-a-BE-téz) refers to a
type of diabetes that develops during pregnancy. Gestational diabetes typically goes away after the baby is born, but it increases the
risk of the mother for developing type 2 diabetes later in life.

Common symptoms of untreated diabetes are:

o Polydipsia (pdl-&-DIP-sé-3): Excessive thirst
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« Polyuria (pdl-e-YOOR-&-): Excessive urine output
« Polyphagia (p6l-8-FA-jé-3): Excessive hunger/eating

Diabetes mellitus is diagnosed with blood tests that evaluate blood glucose levels, including the following tests:

« Fasting blood glucose (FAST-ing bliid GLU-kos) (FBG): Assesses an individual’s blood glucose level when they have had no
caloric intake for at least eight hours. The normal fasting blood glucose range is between 70-100 mg/dL. Hypoglycemia (hi-po-
gl1-SE-mé-a) refers to an abnormally low blood glucose level below 70 mg/dL.

« Random blood glucese (ran-dém bliid GLU-kds): Measures the level of glucose in the blood at any given time, without the
requirement for fasting.

« Hemoglobin A1C (HE-mo-glo-bin A-wiin-SE) (HbA1C): Assesses an individual’s average blood glucose levels over the
preceding two to three months. HbA1C is a form of hemoglobin. When glucose is in the bloodstream, it attaches to hemoglobin,
forming glycated hemoglobin. The normal range for HbA1C is typically less than 5.7%.

¢ Oral glucose tolerance test (OR-31 GLU-kos TOL-ér-ans tést) (OGTT): Evaluates the body’s ability to regulate blood glucose
levels, especially after consuming a high dose of glucose. The results are typically reported as blood glucose levels measured at
different time points (such as fasting one hour post-glucose consumption and two hours post-glucose consumption). Elevated
blood glucose levels at any of these time points indicate diabetes. This test is often performed during pregnancy to assess for
gestational diabetes.

People with diabetes must monitor their blood glucose levels and often adjust their medications based on these levels. See Figure
17.4"" for an image of a blood glucose monitor typically used in hospital and home settings.\ .

Figure 17.4 Blood Glucose Monitoring Device

Diabetes is treated with insulin injections, oral medications, or inhaler medications. Some people with type 1 dlabetes have insulin
pumps they wear outside of their body that deliver steady doses of insulin to mimic the function of the pancreas )

A potentially life-threatening complication of type 1 diabetes is diabetic ketoacidosis (di-d-BET-ik ké-t5-as-1-DO-sis) (DKA).
DKA develops when the body breaks down fatty acids for energy when there isn’t enough insulin to facilitate the update of glucose
into cells. As a result, excessive ketones are created, causing the body to become acidic. Treatment includes intravenous
administration of insulin, fluids, and electrolytes to restore normal body functioning.

Gigantism

Gigantism (jl-GAN-tiz-om) is a rare endocrine condition characterized by excessive growth and height significantly above
average. This condition is caused by the overproduction of human growth hormone (HGH) in childhood, often due to an HGH-
secreting p1tu1tary tumor. Treatment for gigantism is based on the cause and may include surgery or radiation to remove or shrink
the tumor. ' See Figure 17. 5" foran image of an individual with gigantism compared to an individual of average height.
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Figure 17.5 Giantism

Hirsutism

Hirsutism (HIR-si-tiz-am) refers to the overgrowth of hair in women, such as on the chin and face, due excessive production of
. [16] . o S . . .

androgens. See Figure 17.6 " for an image of hirsutism. Hirsutism is caused by endocrine disorders such as polycystic ovary

syndrome (PCOS) and Cushing’s syndrome or from side effects of certain medications. Treatment may include medications or hair

.17
removal options.

Figure 17.6 Hirsutism

Hyperparathyroidism

Hyperparathyroidism (hi-pér-PAR-&-THI-rdid-izm) refers to a condition in which the parathyroid glands produce too much
parathyroid hormone (PTH), leading to hypercalcemia (hi-pér-kal-SE-mé-&), which is excessive calcium in the blood. Treatment is
based on the cause. For example, if the condition is caused by a tumor on one or more of the parathyroid gland(s), a
parathyroidectomy (par-i-thi-royd-EK-t6-mé) is performed to remove the affected parathyroid gland.‘ .

Hyperthyroidism

Hyperthyroidism (hi-pér-THI-roid-izm) refers to abnormally high levels of thyroid hormones (i.e., T3 and T4) that cause

increased metabolism and symptoms like unintended weight loss, profuse sweating, and increased heart rate. Conditions that can

cause hyperthyroidism are as follows:

¢ Grave’s disease (GRAVZ di-ZEZ): An autoimmune disorder of the thyroid gland causing the production of excess thyroid
hormones

¢ Adenomas (3d-8-NO-maz): Overactive thyroid nodules that produce thyroid hormones

o Thyroiditis (thi-royd-IT-is): Inflammation of the thyroid gland

A classic symptom of Grave’s disease is exophthalmes (ek-saaf-thal-muhs), which refers to bulging eyes. See Figure 17.7 " for an

image of exophthalmos.
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Figure 17.7 Exophthalmos

Several treatments are available for hyperthyroidism, such as antithyroid medications, radioactive iodine therapy, or surgery to
remove all or part of the thyroid gland, referred to as a thyroidectomy (thI—royd—EK-t(“J—mé).“OI

Hypoparathyroidism

Hypoparathyroidism (hi-p6-par-a-THI-r6id-izm) is a condition in which the parathyroid glands do not produce enough
parathyroid hormone (PTH), leading to hypocalcemia (hi-po-kdl-SE-me-3), low levels of calcium in the blood.
Hypoparathyroidism can be caused by accidental damage to the parathyroid glands during thyroid or neck surgery or due to an
autoimmune disease. It is treated with parathyroid hormone replacement and supplements like calcium and vitamin D"

Hypothyroidism

Hypothyroidism (hi-po-THI-roid-izm) refers to abnormally low levels of thyroid hormones (T3 and T4) produced by the thyroid
gland. Symptoms include unintended weight gain, fatigue, constipation, cold sensitivity, and memory problems. A goiter (GOI-tér)
is a symptom of hypothyroidism and hyperthyroidism and is an abnormal enlargement of the thyroid gland. See Figure 17.8" for
an image of a goiter. Hypothyroidism is treated with lifelong thyroid hormone replacement medication and routine blood tests to

. . (23]
maintain normal blood levels of thyroid hormones. ‘

Figure 17.8 Goiter Caused by Hypothyrmdlsrn

Polycystic Ovary Syndrome

Polycystic ovary syndrome (p&l-8-SIS-tik O-vir-& SIN-drom) (PCOS) is a common hormone problem for women of childbearing
age. Women with PCOS have multiple small cysts on the ovaries and may not ovulate. See Figure 17.9"" for an illustration of
PCOS. They may have high levels of androgens. PCOS can cause missed or irregular menstrual periods, hirsutism (excessive hair
growth), acne, infertility, and unintended weight gain.m

Polycystic Ovary Syndrome

Figure 17.9 PCOS
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17.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the
Endocrine System

Medical Specialists
Endocrinology (én-do-kri-NOL-6-jé) refers to the study of the endocrine system.

Endocrinologists

Endocrinologists (én-do-kri-NOL-6-jists) are physicians who specialize in diagnosing and treating diseases associated with the
endocrine system. Endocrine surgeons (&n-do-krin SUR-jdns) treat endocrine disease by removing affected endocrine gland or
tissue.

Read more information about endocrinologists on the American Association of Clinical Endocrinology’s web page.

Diabetes Nurse Educator

Diabetes nurse educators are registered nurses who specialize in helping people effectively self-manage the chronic disease of

diabetes mellitus. They provide instruction on monitoring blood glucose levels, administering insulin, making healthy diet choices,
. ) .

and caring for feet and skin to prevent complications. 1

Read more on Indeed’s web page: How to Become a Diabetes Educator in 5 Steps.

Dietitians and Nutritionists

Dietitians and nutritionists often help people diagnosed with diabetes mellitus plan appropriate diets to manage their disease and
lead healthy lives. They typically have a bachelor’s degree and work in many settings, including hospitals, nursing homes, and
clinics.

Read more information on the Bureau of Labor’s web page about Dietitians and Nutritionists.

Diagnostic Testing

Blood Tests

Blood serum testing is done to determine the levels of various endocrine hormones in the blood if an endocrine disorder is
suspected. Additional testing may be performed to monitor electrolyte levels in the blood, such as sodium, potassium, and calcium.
Read more about specific blood tests performed for specific diseases in the “Diseases and Disorders of the Endocrine System”
section.

Radioactive lodine Uptake

A radioactive iodine uptake (ra-dé-6-AK-tiv I-6-din UP-tak) test evaluates how well the thyroid is functioning by administering
radioactive iodine and then measuring how much is taken up by the thyroid. This test is often performed in combination with a

A 2]
thyroid scan.

Thyroid Scan

A thyroid scan uses a radioactive iodine tracer to examine the structure and function of the thyroid gland. This test is often done in

combination with a radioactive iodine uptake test. The scanner detects the location and intensity of the rays given off by the
N . . . i 3]

radioactive material, and a computer displays images of the thyroid gland.

Procedures

Surgeries related to the endocrine system include the following:

o Adrenalectomy (id-ré-nil-EK-t5-mé): Surgical excision of one or more adrenal glands.

« Hypophysectomy (hi-po-fi-SEK-t6-mé): Surgical removal of the pituitary gland.

o Pancreatectomy (pin-kré-i-TEK-t6-mé): Surgical removal of the pancreas.

« Parathyroidectomy (par-a-thi-réi-DEK-t6-mé): Surgical removal of one or more of the parathyroid glands.
o Thyroidectomy (thi-réi-DEK-t6-mé): Surgical removal of all or part of the thyroid gland.

17.7.1 https://med.libretexts.org/@go/page/94004



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/94004?pdf
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/17%3A_Endocrine_System_Terminology/17.07%3A_Medical_Specialists_Diagnostic_Testing_and_Procedures_Related_to_the_Endocrine_System
https://www.aace.com/all-about-endocrinology/what-endocrinologist

Li breTexts*

1. DailyNurse. (n.d.). Diabetes educator. https://dailynurse.com/diabetes-
educator/#:~:text=The%?20diabetic%20nurse%20educator%?20establishes,glucose%3B%20and%20administration%200f%20ins
ulin ¢

2. A.D.AM. Medical Encyclopedia [Internet]. Atlanta (GA): A.D.A.M., Inc.; c1997-2023. Radioactive iodine uptake; [reviewed
2022, Jan 9; cited 2023, Dec 4). https://medlineplus.gov/ency/article/003689.htm «

3. A.D.A.M. Medical Encyclopedia [Internet]. Atlanta (GA): A.D.A.M., Inc.; c1997-2023. Thyroid scan; [reviewed 2022, Feb 1;
cited 2023, Dec 4). https://medlineplus.gov/ency/article/003829.htm «

This page titled 17.7: Medical Specialists, Diagnostic Testing, and Procedures Related to the Endocrine System is shared under a CC BY 4.0
license and was authored, remixed, and/or curated by Open Resources for Nursing (OpenRN) .

https://med.libretexts.org/@go/page/94004



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://med.libretexts.org/@go/page/94004?pdf
https://dailynurse.com/diabetes-educator/#:~:text=The%20diabetic%20nurse%20educator%20establishes,glucose%3B%20and%20administration%20of%20insulin
https://medlineplus.gov/ency/article/003689.htm
https://medlineplus.gov/ency/article/003829.htm
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/17%3A_Endocrine_System_Terminology/17.07%3A_Medical_Specialists_Diagnostic_Testing_and_Procedures_Related_to_the_Endocrine_System
https://creativecommons.org/licenses/by/4.0
https://med.libretexts.org/Bookshelves/Medicine/Medical_Terminology_2e_(OpenRN)/17%3A_Endocrine_System_Terminology/17.07%3A_Medical_Specialists_Diagnostic_Testing_and_Procedures_Related_to_the_Endocrine_System?no-cache
https://www.cvtc.edu/landing-pages/grants/open-rn

LibreTexts*

17.8: Endocrine Learning Activities

Interactive Learning Activity: Practice labelling the parts of the endocrine system.

Interactive Learning Activity: Study endocrine system medical terms discussed in this chapter.
Interactive Learning Activity: Test yourself on these endocrine system terms.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Using the sample documentation provided, drag the terms on the right to their appropriate spaces
within the documentation.

Interactive Learning Activity: Practice identifying and defining word parts for terms discussed in this chapter.

You can also print this as a Chapter 17 Practice Worksheet and check your answers with this Answer Key PDF.

This page titled 17.8: Endocrine Learning Activities is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open
Resources for Nursing (OpenRN) .
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17.9: Glossary

Acromegaly (ak-ro-MEG-a-l€): A disorder in adults caused by excessive production of growth hormone, leading to enlargement
of bones in face, hands, and feet. (Chapter 17.6)

Addison’s disease (ad-i-Sonz di-ZEZ): A disorder where the adrenal glands produce insufficient cortisol and aldosterone, leading
to symptoms like hypoglycemia and hypotension. (Chapter 17.6)

Adenoma (ad-é-NO-md): A benign tumor that arises in or resembles glandular tissue. (Chapter 17.6)

Adrenal cortex (3-DRE-nal KOR-téks): The outer portion of the adrenal glands that produces hormones like cortisol,
aldosterone, and androgens. (Chapter 17.4)

Adrenalectomy (ad-ré-nil-EK-t6-mé): Surgical excision of one or more of the adrenal glands. (Chapter 17.7)

Adrenal glands (a-DRE-nal glandz): Endocrine glands located on top of each kidney, consisting of the adrenal cortex and adrenal
medulla, producing various hormones including aldosterone, cortisol, and catecholamines. (Chapter 17.4)

Adrenal insufficiency (a-dré-nal in-sii-fish-én-sé): A medical condition where the adrenal glands fail to produce sufficient
amounts of steroid hormones, particularly cortisol and aldosterone, leading to symptoms like fatigue, muscle weakness, and low
blood pressure. (Chapter 17.6)

Adrenocorticotropic hormone (a-dré-nd-kér-ti-ko-TROP-ik HOR-mon) (ACTH): A hormone produced by the pituitary gland,
stimulating the adrenal cortex to produce cortisol and other hormones. (Chapter 17.4)

Aldosterone (al-DOS-té-ron): A hormone produced by the adrenal cortex that helps regulate blood pressure and electrolyte
balance by signaling the kidneys to absorb sodium and excrete potassium. (Chapter 17.4)

Androgens (AN-dra-jénz): Male sex hormones produced in small amounts by both sexes, primarily in the adrenal cortex, and
involved in the development of male characteristics. (Chapter 17.4)

Antidiuretic hormone (in-ti-di-yii-RET-ik HOR-mon) (ADH): A hormone produced by the pituitary gland that regulates water
balance in the body by controlling the amount of water reabsorbed by the kidneys. (Chapter 17.4)

Basal metabolic rate (BA-sil MET-a-bol-ik RAT) (BMR): The rate at which the body uses energy while at rest to maintain vital
functions such as breathing and temperature regulation. (Chapter 17.4)

Beta endorphin (BA-ta én-DOR-fin): A natural opioid peptide hormone produced in the brain and pituitary gland, involved in
pain relief and feelings of well-being. (Chapter 17.4)

Calcitonin (kil-si-TO-nin): A hormone produced by the thyroid gland that helps regulate calcium levels in the blood by reducing
the concentration of calcium. (Chapter 17.4)

Catecholamines (kit-é-KOL-d-méns): Hormones produced by the adrenal medulla, including epinephrine and norepinephrine,
which are involved in the body’s stress response. (Chapter 17.4)

Cortisol (KOR-ti-s6l): A glucocorticoid hormone produced by the adrenal cortex, playing a vital role in stress response,
metabolism, and immune response regulation. (Chapter 17.4)

Cushing’s disease (KUSH-ingz di-ZEZ): A condition caused by excessive cortisol production, often due to a pituitary tumor,
leading to symptoms like weight gain and high blood sugar. (Chapter 17.6)

Cushing’s syndrome (KUSH-ingz SIN-drom): A condition characterized by the body’s prolonged exposure to high levels of
cortisol, which may be caused by the use of steroid medication or by tumors that increase cortisol production. (Chapter 17.6)

Diabetes insipidus (di-a-BE-téz in-SIP-i-diis) (DI): A condition characterized by excessive production of dilute urine, due to a
deficiency in antidiuretic hormone (ADH). (Chapter 17.6)

Diabetes mellitus (DM) (di-a-BE-téz MEL-i-tiis): A group of metabolic disorders characterized by high blood sugar levels over a
prolonged period due to insulin deficiency and/or resistance. (Chapter 17.6)

Diabetic ketoacidosis (di-a-BET-ik ké-to-as-i-DO-sis) (DKA): A serious complication of diabetes that occurs when the body
produces high levels of blood acids called ketones, typically due to a severe lack of insulin. (Chapter 17.6)
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Dwarfism (DWOR-fiz-2m): A condition characterized by short stature, often resulting from a genetic or medical condition, such
as a deficiency in growth hormone. (Chapter 17.4)

Endocrine (EN-dé-krin): Pertaining to glands that secrete hormones directly into the bloodstream. The pancreas serves an
endocrine function by producing hormones like insulin and glucagon. (Chapter 17.4)

Endocrine surgeons (én-do-krin SUR-jéns): Medical specialists who perform surgical procedures on the endocrine glands, such
as the thyroid, parathyroid, and adrenal glands, to treat various endocrine disorders and diseases. (Chapter 17.7)

Endocrinologists (én-da-kri-NOL-6-jists): Physicians who specialize in studying and treating diseases associated with the
endocrine system. (Chapter 17.7)

Endocrinology (én-do-kri-NOL-6-j&): The study of the structure, function, and disorders of the endocrine system. (Chapter 17.7)

Epinephrine (ép-i-NEF-rin): Also known as adrenaline, a hormone produced by the adrenal medulla, playing a key role in the
fight-or-flight response by increasing heart rate and blood flow. (Chapter 17.4)

Estrogen (ES-tro-jén): A group of hormones primarily responsible for the development and regulation of female reproductive
system and secondary sex characteristics. (Chapter 17.4)

Euthyroid (yii-THI-roid): A term that describes normal thyroid gland functioning, with the production of the correct amount of
thyroid hormones. (Chapter 17.4)

Exocrine (EK-so-krin): Referring to glands that secrete their products through ducts to the surface of an organ or tissue or into a
vessel. In the context of the pancreas, it refers to the production of digestive enzymes. (Chapter 17.4)

Exophthalmos (ek-saaf-thal-muhs): A medical term for bulging eyes, a symptom of hyperthyroidism. (Chapter 17.6)

Fasting blood glucose (FAST-ing bliild GLU-kas) (FBG): A test that measures blood sugar levels after an individual has not
eaten for at least 8 hours, used to diagnose diabetes. (Chapter 17.6)

Fight-or-flight response (fit-or-flit ri-spéns): A physiological reaction characterized by the increased production of hormones
like adrenaline and norepinephrine in response to a perceived threat or stress, resulting in various bodily changes like increased
heart rate, blood pressure, and energy levels, preparing the body for either confrontation or rapid retreat. (Chapter 17.5)

Follicle-stimulating hormone (FOL-i-kiil STIM-yii-lat-ing HOR-mon) (FSH): A hormone produced by the pituitary gland that
stimulates the growth of ovarian follicles in females and sperm production in males. (Chapter 17.4)
Gestational diabetes (jés-TA-shiin-il di-3-BE-téz): A form of diabetes that manifests during pregnancy, involving elevated blood

glucose levels, and generally resolves after the baby’s birth, although it can increase the risk of developing type 2 diabetes later in
life. (Chapter 17.6)

Gigantism (ji-GAN-tiz-9m): A rare condition caused by excessive production of growth hormone in childhood, leading to
abnormal increase in height and size. (Chapter 17.4, Chapter 17.6)

Glucagon (GLU-ka-gon): A hormone produced by the pancreas that raises blood glucose levels by stimulating the liver to release
stored glucose. (Chapter 17.4)

Glucose (GLU-kos): A simple sugar that is an important energy source in living organisms and a component of many
carbohydrates. (Chapter 17.4)

Goiter (GOI-tér): An enlargement of the thyroid gland, which can be a symptom of both hypothyroidism and hyperthyroidism or
result from iodine deficiency. (Chapter 17.4, Chapter 17.6)

Grave’s disease (GRAVZ di-ZEZ): An autoimmune disorder that is the most common cause of hyperthyroidism, where the
immune system attacks the thyroid gland causing it to produce too much thyroid hormone. (Chapter 17.6)

Hemoglobin A1C (HE-mo-glo-bin A-wiin-SE) (HbA1C): A blood test that indicates the average level of blood sugar over the
past two to three months, used to diagnose and manage diabetes. (Chapter 17.6)

Hirsutism (HIR-sii-tiz-9m): The excessive growth of dark or coarse hair in a male-like pattern in women, often due to increased
androgen levels. (Chapter 17.6)

Hormones (HOR-monz): Chemical messengers secreted by endocrine glands, traveling through the bloodstream to target organs
to initiate specific physiological responses. (Chapter 17.4)
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Human growth hormone (HYOO-man GROTH HOR-mon) (HGH): A hormone produced by the anterior pituitary gland,
crucial for growth and metabolic processes in the body. (Chapter 17.4)

Hypercalcemia (hi-pér-kal-SE-mé-a): A condition characterized by an abnormally high level of calcium in the blood. (Chapter
17.6)

Hyperglycemia (hi-pér-ghi-SE-mé-d): A condition characterized by an abnormally high level of glucose in the blood, often
associated with diabetes. (Chapter 17.4, Chapter 17.6)

Hyperparathyroidism (hi-pér-PAR-a-THI-roid-izm): A condition in which the parathyroid glands produce too much
parathyroid hormone, leading to high levels of calcium in the blood (hypercalcemia). (Chapter 17.6)

Hyperthyroidism (hi-pér-THI-réid-izm): A condition characterized by excessive production of thyroid hormones by the thyroid
gland, leading to symptoms like weight loss, increased heart rate, and anxiety. (Chapter 17.6)

Hypocalcemia (hi-pd-kal-SE-mé-d): Low levels of calcium in the blood, which can be a symptom of hypoparathyroidism.
(Chapter 17.6)

Hypoglycemia (hi-pd-gli-SE-mé-d): Low blood sugar levels, which can be a side effect of diabetes treatment. (Chapter 17.4,
Chapter 17.6)

Hypoparathyroidism (hi-po-par-a-THI-r6id-izm): A condition in which the parathyroid glands produce insufficient parathyroid
hormone, leading to low levels of calcium in the blood (hypocalcemia). (Chapter 17.6)

Hypophysectomy (hi-pa-fi-SEK-t6-mé): Surgical removal of the pituitary gland. (Chapter 17.7)

Hypopituitarism (hi-pd-pi-TU-it-d-rizm): A condition where the pituitary gland produces insufficient amounts of one or more of
its hormones, leading to a variety of symptoms depending on which hormones are affected. (Chapter 17.4)

Hypotension (hi-po-TEN-shiin): Abnormally low blood pressure. (Chapter 17.6)

Hypothyroidism (hi-po-THI-réid-izm): A condition in which the thyroid gland doesn’t produce enough thyroid hormones,
leading to symptoms like fatigue, weight gain, and cold intolerance. (Chapter 17.4, Chapter 17.6)

Insulin (IN-sii-lin): A hormone produced by the pancreas that regulates blood glucose levels by facilitating the uptake of glucose
into cells. (Chapter 17.4)

Luteinizing hormone (LU-té-i-niz-ing HOR-mon) (LH): A hormone produced by the pituitary gland, involved in triggering
ovulation in females and testosterone production in males. (Chapter 17.4)

Melatonin (MEL-a-to-nin): A hormone produced by the pineal gland, affecting reproductive development and daily physiological
cycles, including sleep patterns. (Chapter 17.4)

Norepinephrine (nor-ép-i-NEF-rin): A hormone produced by the adrenal medulla, involved in the body’s response to stress and
also acts as a neurotransmitter. (Chapter 17.4)

Oral glucose tolerance test (OR-dl GLU-kos TOL-ér-ans tést) (OGTT): A test where a person consumes a glucose-rich
beverage, and their blood sugar levels are tested over several hours to assess glucose metabolism. (Chapter 17.6)

Oxytocin (6k-sé-TO-sin): A hormone produced by the pituitary gland, involved in childbirth, lactation, and social bonding.
(Chapter 17.4)

Pancreas (PAN-kré-is): An organ with both exocrine and endocrine functions, producing digestive enzymes and hormones like
insulin and glucagon. (Chapter 17.4)

Pancreatectomy (pan-kreé-a-TEK-t6-mé): Surgical removal of the pancreas. (Chapter 17.7)

Parathyroid glands (PAR-a-THI-réid glandz): Small glands located on the thyroid gland that produce parathyroid hormone,
which regulates calcium levels in the blood. (Chapter 17.4)

Parathyroid hormone (PAR-a-THI-réid HOR-mon) (PTH): A hormone produced by the parathyroid glands that regulates
calcium and phosphate balance in the blood and bone metabolism. (Chapter 17.4)

Parathyroidectomy (par-a-thi-royd-EK-t6-mé): A surgical procedure to remove one or more of the parathyroid glands. (Chapter
17.6, Chapter 17.7)
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Pineal gland (PI-né-il gland): A small cone-shaped structure in the brain that produces melatonin, influencing reproductive
development and physiological cycles. (Chapter 17.4)

Pituitary gland (pi-TU-i-tér-é gland): A pea-sized gland at the base of the brain, producing various hormones including GH,
TSH, ACTH, FSH, LH, endorphins, and prolactin, influencing numerous bodily functions. (Chapter 17.4)

Polycystic ovary syndrome (pél-&-SIS-tik O-vir-é SIN-drom) (PCOS): A hormonal disorder common among women of
reproductive age characterized by prolonged or infrequent menstrual periods, excess androgen levels, and polycystic ovaries.
(Chapter 17.6)

Polydipsia (pol-e-DIP-sé-a): Excessive thirst, often a symptom of diabetes. (Chapter 17.6)
Polyphagia (pol-é-FA-jé-a): Excessive hunger or increased appetite, often a symptom of diabetes. (Chapter 17.6)

Polyuria (pol-e-YOOR-é-4): Excessive or an abnormally large production or passage of urine, frequently seen in diabetes.
(Chapter 17.6)

Progesterone (pro-JES-té-ron): A hormone released by the ovaries that regulates the condition of the endometrium, which is
important for maintaining pregnancy. (Chapter 17.4)

Prolactin (pro-LAK-tin): A hormone produced by the pituitary gland, primarily involved in milk production in breastfeeding
mothers. (Chapter 17.4)

Radioactive iodine uptake (ra-dé-8-AK-tiv I-6-din UP-tak): A diagnostic test that measures how much radioactive iodine is
absorbed by the thyroid gland, used to evaluate thyroid function. (Chapter 17.7)

Random blood glucese (ran-dém bliid GLU-kos): A test measuring the sugar levels in the blood at any given time, regardless of
when the last meal was consumed, utilized to monitor and manage blood sugar levels in individuals with diabetes. (Chapter 17.6)

Striae (STRI-€): Streaks or lines on the skin, typically caused by rapid stretching and hormone changes, as seen in Cushing’s
syndrome. (Chapter 17.6)

Syndrome (SIN-drom): A set of medical signs and symptoms that are correlated with each other and, often, with a specific
disease. (Chapter 17.6)

Testosterone (tés-TOS-té-ron): The primary male sex hormone responsible for the development of male reproductive tissues and
secondary sexual characteristics. (Chapter 17.4)

Thyroid gland (THI-réid gland): An endocrine gland in the neck producing hormones like thyroxine and triiodothyronine, crucial
for regulating metabolism and other body functions. (Chapter 17.4)

Thyroid-stimulating hormone (THI-r4id-STIM-yii-lat-ing HOR-man) (TSH): A hormone produced by the pituitary gland that
stimulates the thyroid gland to produce thyroid hormones. (Chapter 17.4)

Thyroidectomy (thi-roi-DEK-t6-mé): Surgical removal of all or part of the thyroid gland. (Chapter 17.6, Chapter 17.7)

Thyroiditis (thi-royd-IT-is): Inflammation of the thyroid gland, which can cause either high or low levels of thyroid hormones.
(Chapter 17.6)

Thyroxine (thi-ROK-sin) (T4): A hormone produced by the thyroid gland, involved in regulating metabolism, heart rate, and
growth and development in children. (Chapter 17.4)

Triiodothyronine (tri-i-0-do-THI-r6-nén) (T3): A hormone produced by the thyroid gland, playing a vital role in metabolism,
heart rate, and body temperature regulation. (Chapter 17.4)

Type 1 diabetes (tip wiin di-a-BE-téz): An autoimmune condition where the body’s immune system attacks and destroys the
insulin-producing beta cells in the pancreas, resulting in a lack of insulin and the need for life-long insulin therapy. (Chapter 17.6)

Type 2 diabetes (tip t06 di-a-BE-téz): A chronic condition characterized by insulin resistance, where body cells do not respond

effectively to insulin, often combined with a deficiency in insulin production, leading to high blood sugar levels. (Chapter 17.6)

This page titled 17.9: Glossary is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by Open Resources for Nursing
(OpenRN) .
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