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What do you understand by the term prefix?

What do you understand by the term suffix?

How is the root word altered by a prefix or a suffix?
List the anatomical planes.

Learning outcomes

On completion of this chapter the reader will be able to:

e Discuss the terms anatomy, physiology and pathophysiology
e Further understand prefixes and suffixes used in anatomy, physiology and pathophysiology
e Understand directional terms

e Describe the anatomical planes, anatomical regions of the body and the body cavities

Don’t forget to visit the companion website for this book
(www.wiley.com/go/fundamentalsofappliedpathophysiology/student4e)
where you can find self-assessment tests to check your progress, as well as
lots of activities to practise your learning.

Introduction

The terms used in science, especially in nursing and medicine, are saturated with Latin and
Greek terminology. Latin names are used for every part of the body, and Greek terms are
common since the Greeks are said to be the founders of modern medicine. All healthcare
professionals use pathophysiology as they work with the people whom they offer care to
and offer treatment for those who are experiencing some type of health condition.

Anatomy and physiology

Anatomy is concerned with the study of the structure and location of body parts, and physi-
ology is the study of the function body parts; these two terms are interlinked. Knowing
where the body parts are located can help you understand how they function. McGuiness
(2010) explains that thinking of the numerous functions of the heart and the four chambers
along with the valves (this is the anatomy) and visualising these various structures can help
in comprehending how blood flows through the heart and how the heart beats (this is
related to its function and therefore its physiology).

Anatomy
The body map

Learning anatomical terminology is like learning a new language and can help you talk con-
fidently about the body; the anatomical directional terms and body planes present a
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universally recognised anatomical language. When undertaking the study of anatomy and
physiology, it is essential that you have a key or directional terminology in order to give you
an accurate description as you or others refer to the precise location of a body part or
structure.

All parts of the body are described in relation to other body parts, and a standardised
body position known as the anatomical position is used in anatomical terminology. An ana-
tomical position is established from an imaginary line that runs down the centre or mid-line
of the body. When in this position, the body is erect and faces forward with the arms to the
side, the palms face forward with the thumbs to the side and the feet are slightly apart with
the toes pointing forward.

The standard body‘map’ or anatomical position (just like a map) is that of the body stand-
ing upright (orientated with north at the top), with the feet at shoulder width and parallel,
toes forward (see Figure 1.1); humans are bilaterally symmetrical. This position is used to
describe the body parts and positions of patients irrespective of whether they are lying
down, lying on their side or facing down.

As well as understanding the anatomy and the physiology (the structure and function),
understanding directional terms and the positions of the various structures is also neces-
sary. Table 1.1 lists common anatomical descriptive terms that you will need to become
acquainted with.

Figure 1.2 depicts anatomical positions.

Standing erect, facing
observer

Palms facing
forward

Standing flat on feet

Figure 1.1 Standard anatomical position.
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Table 1.1 Anatomical descriptive terms.

Relationship to the body

Cephalad, Cranial or Superior

Proximal

> Lateral €

/

Distal

Front = ANTERIOR

Distal
Y

Inferior or caudal

Figure 1.2 Directional anatomical positions.
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Anatomical planes of the body
A plane is an imaginary two-dimensional surface that passes through the body. There are
three planes that are generally referred to in anatomy and healthcare (see Figure 1.3):

o Sagittal
o Frontal
e Transverse

The sagittal plane, the vertical plane, is the plane that divides the body or an organ verti-
cally into the right and left sides. If this vertical plane runs directly down the middle of the
body, it is known as the midsagittal, or median, plane. If it divides the body into unequal
right and left sides, then it is called a parasagittal plane.

The frontal plane is the plane dividing the body or an organ into an anterior portion and a
posterior portion. The frontal plane is often referred to as a coronal plane (the word corona
is Latin for ‘crown’).

The transverse plane divides the body or organ horizontally into the upper (superior) and
lower (inferior) portions.

Sagittal
plane
Frontal
(coronal)
plane
Transverse
plane

Figure 1.3 Anatomical planes.



Anatomical regions of the body
The body is divided up into regions, like a map, and the anatomical regions of the body refer
to a particular area/region of the body, which helps to compartmentalise the body. The body
is divided into the following:

¢ Head and neck

o Trunk (thorax and abdomen)
o Upper limbs (arms)

o Lower limbs (legs).

Tables 1.2, 1.3, 1.4, and 1.5 present the correct terminology for each region.

Body cavities
Body cavities are spaces within the body that contain the internal organs. The cavity can be
filled with air or with organs. Minor body cavities include the oral cavity (mouth), the nasal

Table 1.2 Anatomical regions of the head and neck.

Anatomical term Area of body related to

Table 1.3 Anatomical regions of the trunk (thorax and abdomen).

Anatomical term Area of body related to
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Table 1.4 Anatomical regions of the upper limbs.

Area of body related to

Table 1.5 Anatomical regions of the lower limbs (legs).

Anatomical term Area of body related to

cavity, the orbital cavity (eye), middle ear cavity and the synovial cavities (these are spaces
within the synovial joints).
There are two main cavities in the body:

1. The dorsal cavity is located in the posterior region of the body.
2. The ventral body cavity occupies the anterior region of the trunk.

The dorsal cavity is subdivided into two cavities:

1. Cranial cavity: Encloses the brain and is protected by the cranium (skull)
2. Vertebral/spinal cavity: Contains the spinal cord and is protected by the vertebrae

The ventral cavity is subdivided into the following:

1. The thoracic cavity: It is surrounded by the ribs and muscles, the intercostal muscles. The
thoracic cavity contains the lungs, heart, trachea, oesophagus and thymus. It is separated
from the abdominal cavity by the diaphragm.

The abdominopelvic cavity:

a. The abdominal cavity: Contains the stomach, spleen, liver, gallbladder, pancreas, small
intestine and most of the large intestine. The abdominal cavity is protected by the mus-
cles of the abdominal wall and partly by the diaphragm and ribcage

b. The abdominopelvic cavity: Contains the urinary bladder, some of the reproductive or-
gans and the rectum

The pelvic cavity is protected by the bones of the pelvis.

Figure 1.4 depicts the body cavities.
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Cranial
cavity

Spinal
cavity Thoracic
cavity
Dorsal — .
cavity Diaphragm

Abdominal

cavity

— Ventral
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— Abdominopelvic
cavity

Pelvic
cavity

Figure 1.4 The cavities of the body.

Physiology

Human physiology concerns itself with the study of the body’s function. Anatomy and physi-
ology therefore are the study of the structure and the function of the human body,
respectively.

The human body is organised in a most precise way whereby atoms combine in appropri-
ate ways forming molecules in the chemical organisation of the body. The molecules com-
bine to form cells and cells organise themselves collectively as functioning masses that are
known as tissues and then organs and systems. Chapter 2 of this text describes cells and the
organisation of tissues within the body

Terminology

Already in this chapter you may have come across some complex terms. It isimportant to learn
the language (the terminology) that is used in the provision of healthcare; this is an important
part of safe and effective care. Whilst it is not a pre-course requirement to be proficient in Latin
or Greek in order to learn anatomical terminology to become a nurse or healthcare practi-
tioner, it is essential that you understand and are able to use the terminology.

There are three basic parts associated with medical terms; see Table 1.6.
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The word root is the core of the word and provides the basic meaning to the subject of the
word; the prefixes and the suffixes modify the word. In the word hepatitis, for example, the
word root is hepa, which means liver. When the suffix‘itis’ ('itis’means inflammation) is added,
then this changes the word root, and it becomes hepatitis — inflammation of the liver.

Word roots act as the foundation for most medical terms and often (but not always)
describe the part of the body that is involved (see Figure 1.5).

Table 1.6 Basic components.

Spinal cord
(myelo)

Bone (osteo)

Muscle (myo) /

Vi iy
s/

Uy
boa

Figure 1.5 Word roots are the foundation of most medical terms and describe the part of the
body involved.

Nerve (neuro)

Joint (artho)
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The prefix is added to the beginning of the word root and also changes the meaning of
m the word. If the root word is nutrition and the prefix ‘mal’ is added (this means bad), then
malnutrition means bad or poor nutrition.
Look at this example:

Hypothermia

The word root is ‘therm’ (heat)

‘Hypo’ means low (this is the prefix)
Hypothermia = low heat

Take a look at this word:
myocarditis
Now let us break this up:

myocarditis
muscle
(prefix)
card
(root)
itis
(suffix)
myo card itis Inflammation of
Muscle Heart T heart muscle

The prefix can change the word:

Myocarditis = inflammation of heart muscle
Endocarditis = inflammation of the inner layer of the heart
Pericarditis = inflammation of the outer layer of the heart

The suffix can also alter the word:

Cardiologist = a practitioner specialising in the heart
Cardiomyopathy = damage to heart muscle
Cardiomegaly = enlargement of the heart

In these examples, the prefix and suffix can change the meaning of the word but, the root
cardio stays the same.

There are many frequently used prefixes and suffixes, and you will already know some of
them. See Table 1.7 for a list of some prefixes and suffixes that are used in a number of medi-
cal terms.

As is the case when learning any language, it can take time to learn all the words, and
indeed, the learning may be lifelong. When you are in practice, you will be able to reinforce
your learning, using your new vocabulary with confidence. Take your time, seek clarification
if needed and be patient with yourself.

Knowing the various anatomical terms can make it easier to understand the various
pathophysiological concepts that can help you provide care that is patient centred, safe and
effective.
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Table 1.7 Some prefixes, suffixes, their meaning and examples.

Prefix/suffix Meaning Example

(Continued)




Chapter 1

Table 1.7 (Continued)

Prefix/suffix

Meaning

Example

earning the language: Terminology

(Continued)




Table 1.7 (Continued)

Pathophysiology

Pathophysiology brings together a blend of pathology and physiology that considers the
connection between disordered physiology and disease or illness. Pathology defines the
iliness itself, and physiology examines how these injuries or diseases change natural biologi-
cal processes. The study of pathophysiology requires the use of clinical reasoning that is
then used to make a diagnosis and prescribe treatment to address the effects of disease.
Learning how pathology, physiology and anatomy interconnect can ensure that care pro-
vided is appropriate, safe and effective.

A number of terms and definitions are used that are related to pathophysiology (see
Table 1.8).

Term Definition
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Pathophysiology, according to Singh et al. (2017), is the study of the changes of normal
mechanical, physical, and biochemical functions, caused by a disease or resulting from an
abnormal syndrome. The chapters in this text address these key pathophysiological concepts.
Medical terminology is used to express and describe the various pathophysiological concepts.

Pathophysiology is a key component of nursing practice, enabling the healthcare practi-
tioner to take on a number of important responsibilities, such as understanding and order-
ing diagnostic tests, caring for and treating people with acute and chronic illnesses,
managing medications and managing general health and well-being as well as disease pre-
vention for patients and their families. Nurses and other healthcare practitioners who can
recognise the pathophysiological signs and symptoms of the conditions of those whom
they offer care to will be able to provide a higher quality of safer and effective care. Asking
questions such as‘why is the person experiencing this? helps one understand what is going
on in a person’s body at the cellular level, helping you decide how to help them.

Pathophysiology is used to understand the progression of disease so as to identify the
disease and implement treatment options for patients. Information gathered is used to
identify the next course of the disease so that the most suitable course of action can be pro-
vided to the patient with the appropriate care they need. The medical procedures and medi-
cations that are administered to patients will depend very much on the nature of the disease.
The main objectives when understanding pathophysiology is to assist you to:

 Use critical thinking to understand the pathophysiological principles for care provision.

o Analyse and explain the effects of disease processes at a systemic and cellular level.

 Discuss the many variables that may be at play affecting the healing of the organ and
tissue systems.

» Analyse the environmental risks of the progression and development of particular diseases.

o Explain how compensatory mechanisms can be used to make a response to physiological
alterations.

o Compare and contrast the effects of culture, ethics and genetics and how these can have
an impact on disease progression, treatment and health promotion as well as disease
prevention.

 Evaluate and review diagnostic tests and determine if the evaluation and review have any
relationship to the signs and symptoms that the patient is experiencing

The determinants of health

Whilst it is important to understand the pathophysiological changes that a patient may be
experiencing, the healthcare provider must also appreciate the socio-economic and cultural
factors that can impact patient outcomes. These ‘non-medical’ factors are as important as
whether the most appropriate test or diagnostic tool is being used or treatment prescribed. It
is important to understand the molecular and genetic determinants of disease; however, the
non-biological factors have potential influence interactions with patients and their families.

There are many factors that come together to impact the health of individuals and com-
munities. Regardless of whether people are healthy or not, health is determined by a per-
son’s circumstances and environment. To a large extent, factors such as where we live, the
state of our environment, genetics, our income and education level, and our relationships
with friends and family all have significant impacts on health. However, the more commonly
considered factors, for example, access and use of healthcare services, may have less of an
impact. The social determinants of health are outlined in Figure 1.6. The determinants of
health include political, social, economic, environmental and cultural factors which shape
the conditions in which we are born, grow, live, work and age. Creating a healthy population
requires greater action on these factors, not simply on treating ill-health.
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The social
and
economic
environment

The
person

The person’s
The physical individual
environment characteristics
and behaviours.

Figure 1.6 The determinants of health Source: World Health Organization, 2020.

Using a nursing/medical dictionary:
hints and tips

Learning to use a nursing or medical dictionary and other resources (be these electronic or
hard copy) to help find the definition of a term is an important aspect of understanding the
correct use of the numerous medical terms. When starting to work with an unfamiliar
resource (print or otherwise), spend some time reviewing its user guide. The time spent at
this stage can help later when you are looking up unfamiliar terms.

Accuracy in spelling medical terms is extremely important, Changing just one or two letters
has the potential to completely change the meaning of a word, and the consequences of this
can be grave. Some frequently used terms and word parts are confusing because they look and
sound alike; however, their meanings are very different (see Table 1.9). Beware, you may encoun-
ter alternative spellings used in England, Australia, Canada and the United States of America.

If you know how to spell the word

o With the first letter of the word, start in the appropriate section of the dictionary. Look at
the top of the page for clues (there may be catch words there). The top left word is the first
term on the page, and the top right word is the last term on that page.

» Now, search alphabetically for words that begin with the first and second letters of the
word you are searching for. Continue looking through each letter until you have found the
term that you are looking for.

o When you think you have found it, be sure to check the spelling, letter by letter, working
from left to right. Terms with similar spellings have very different meanings (for example,
prostrate and prostate).

o When the term has been located, carefully check all of the definitions.

If you do not know how to spell the word
Listen carefully to the term and then write it down. If you cannot find the word on the basis
of your spelling, begin to look for alternative spellings based on the beginning sound; for
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Table 1.9 Confusing terminology.

I L

Source: Stansfield et al., 2015.

example, F can sound like F but, the word may begin with PH (such as pharynx, phlegm), K
can sound like K, but the word may begin with CH (cholera, for example) or C (crepitus).
Psychologist begins with P, but it sounds as though it should begin with an S.

Look under categories
Medical dictionaries may use categories such as diseases and syndromes so as to group
disorders with these terms in their titles:

« Venereal disease would be found under Disease, venereal.
» Fetal alcohol syndrome would be found under Syndrome, fetal alcohol.

Multiple-word terms
When searching for a term that includes more than one word, begin the search with the last
term. If you do not find it there, then move forward to the next word. Congestive heart fail-
ure, for example, is sometimes listed under heart failure, congestive.

Searching for definitions on the Internet
and hand-held devices

Internet search engines are helpful resources in locating definitions and details about medi-
cal conditions and terms. It is important, however, that you use websites such as the National
Institute for Health and Care Excellence (NICE) or Scottish Intercollegiate Guidelines Network
(SIGN), which are known to be reputable information sources.

Beware of suggested search terms. If you do not spell a term correctly, a website might
take a guess at what it is that you are searching for. Be sure to double-check that the term
you are defining is the term intended.

Conclusion

Medical terminology can sometimes seem very intimidating and complicated, as many
terms used in nursing and medicine are derived from Latin and Greek terminologies. In
order to understand the terminology used, it is essential when learning to break it down into
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its parts so that you can see how it all fits together - like the carriages of a train. In translating
medical terms, it is important to understand the word root (the foundation of the term),
which can have a prefix and suffix attached to it.
In order to communicate safely with other healthcare professionals, it is imperative that
the language being used is consistent, so as to reduce any risk of confusion. Learning the
language requires practice.
It is vital to understand the pathophysiological changes that a patient may be experienc-
ing so as to provide the most appropriate care intervention. It is equally important to have
an understanding of the impact of socio-economic and cultural factors that can impact on
patient outcomes, the ‘non-medical’ factors.

Activities

Here are some activities and exercises to help test your learning. For the answers
to these exercises, as well as further self-testing activities, visit our website at
www.wiley.com/go/fundamentalsofappliedpathophysiology/student4e

Multiple choice questions

1. Avagotomy is:
(a) The surgical removal of the vagina
(b) A surgical procedure that cuts one or more branches of the vagus nerve
(c) A medical procedure that causes menopause
(d) A specific test to determine type of deafness
2. Lymphadenopathy refers to:
(a) Radical remove of all lymph glands
(b) Removal of lymph glands in the axilla
(c) Any disorder of the lymph nodes or lymph vessels
(d) Infection of the lymph nodes
3. True or false: Haemostasis is the same as homeostasis
What is the difference between the word prostate and prostrate?
5. The term affect means
(a) Loss of memory
(b) Lack of feelings
(c) The feeling experienced in connection with an emotion
(d) None of the above
6. The dorsal cavity is located in the:
(a) Lower aspect of the brain
(b) Anterior region of the trunk
(c) Posterior region of the body
(d) None of the above
7. The term cubital relates to:
(a) the foot
(b) the head
(c) the abdomen
(d) the elbow

o



8.

10.

11.

12.

13.

14.

15.
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The abdominal cavity contains:

(a) the stomach, spleen, liver, gall bladder, pancreas, small intestine and most of the
large intestine

(b) the stomach, spleen, liver, urinary bladder, pancreas, small intestine and most of the
large intestine

(c) the stomach, spleen, liver, gall bladder, pancreas, ovaries, small intestine and most
of the large intestine

(d) the stomach, spleen, liver, gall bladder, pancreas, testes, small intestine and most of
the large intestine

The abdominopelvic cavity contains:

(a) the gall bladder, some of the reproductive organs and the rectum

(b) the urinary bladder, the stomach, some of the reproductive organs and the rectum

(c) the urinary bladder, some of the reproductive organs and the rectum

(d) the urinary bladder, spleen, some of the reproductive organs and the rectum

True or false:

The pelvic cavity is protected by the vertebrae.

Chronic disease is said to:

(a) Develop more slowly and lasts for a long time

(b) Isincurable

(c) Appears suddenly and lasts a short time

(d) is only associated with the older person

The term hepatomegaly refers to:

(a) an enlarged brain

(b) enlarged spleen

(c) anenlarged kidney

(d) an enlarged liver

An arthroplasty is:

(a) surgical repair of an artery

(b) surgical repair or replacement of a joint

(c) another term for a coronary artery bypass

(d) surgical intervention used to relieve arterial obstruction

True or false:

The frontal plane is the plane dividing the body or an organ into an anterior portion and

a posterior portion.

True or false

The prefix come at the beginning of the word.

Further resources

National Health Services (2018). Abbreviations Commonly Found in Medical Records. https://www.nhs.

uk/using-the-nhs/nhs-services/the-nhs-app/abbreviations/ last accessed February 2020.

National Institute for Health and Care Excellence (NICE) www.nice.org.uk.
Scottish Intercollegiate Guidelines Network (SIGN) www.sign.ac.uk.
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