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Preface

We are delighted to have been asked to edit this new text Fundamentals of Applied Pathophysiology for Paramedics.
There are 19 chapters in the text, a systems approach has been generally adopted. This textbook offers readers an
introduction to pathophysiology related to the paramedic setting in a variety of academic programmes at colleges,
universities or a vocational setting. Key disorders are described, together with a number of additional conditions that
provide information on diseases with distinguishing features for each.

The Fundamentals of Applied Pathophysiology for Paramedics has been written by experienced clinicians and
academics, primarily for the student undertaking programmes of study that are related to paramedic practice, with the
aim of making the subject understandable, stimulating and related to your work as a paramedic. The human body has an
amazing capacity to respond to illness in a number of physiological and psychological ways; humans are able to
compensate as a result of the changes that occur due to the disease and pathophysiological processes, and the impact
that they can have on a person. The Fundamentals of Applied Pathophysiology for Paramedics can assist in developing
the paramedic’s critical thinking, encouraging innovation and creativity related to the health and wellbeing of the people
to whom you offer care and support. Critical thinking and clinical reasoning will lead to correct clinical judgements and
practice; they are fundamental requirements in paramedicine.

Pathophysiology addresses the cellular and organ changes occurring when disease is present, as well as the impact
that these changes can have on a person’s ability to function. When there is an interruption to normal physiological
functioning (e.g. illness), this becomes a pathophysiological issue. It has to be remembered that normal health is not and
will never be exactly the same in any two people, because of this the term ‘normal’ has to be treated with caution. An
understanding of pathophysiological ‘normal’ and ‘abnormal’ can assist when helping the patient in a competent,
compassionate, safe and effective manner. The Fundamentals of Applied Pathophysiology for Paramedicsis a foundation
text, helping the reader to grow personally and professionally concerning the provision of care. It is primarily intended for
those who come into contact with people who may present with physical health problems in various settings. The text
focuses on the adult person. Illness and disease are discussed explicitly, highlighting the fact that people do becomeill
and they do experience disease.

The Fundamentals of Applied Pathophysiology for Paramedics considers diseases, their aetiology and acquired
diseases. Chapters address signs and symptoms, investigations and diagnosis, with the purpose of revealing the cause of
the signs and symptoms to make a diagnosis. Another important part of the pathophysiology is the prescription of any
treatment that the paramedic is required to provide and administer. To do this effectively, it is essential that you have a
sound knowledge of pathophysiology. Pathophysiology also allows the paramedic to offer a prognosis, referring to a
patient’s chance of survival or recovery; depending on the disease, the prognosis can be a full recovery, partial recovery,
or fatal.

The early chapters help to prepare the reader for some of the more complex discussions that are to follow. Chapters
commence and conclude with questions that aim to trigger reflection and encourage further thought. In the snapshots
(case studies), pseudonyms are used to maintain confidentiality. Where appropriate, we have included boxed information
that will help you when you are offering care and support to people. Red flags are also incorporated; these flags contain
significant information warning you to be cautious in your approach. Orange flags alert the reader to psychological
considerations and information concerning the management of medicines as related to the chapter. The snapshots
generally include data concerning the patient’s vital signs, control and dispatch information, pertinent background
information, a ‘windscreen’ report and an ABCDE approach. These elements can help to relate important concepts to



care, offering more insight into the patient’s condition and therefore to their needs. This approach has been taken to help
you to in learn as you apply the concepts being discussed.

We encourage you to ask questions such as ‘Why is the patient experiencing this?’, ‘Why are they, all of a sudden,
experiencing this change?’, ‘What do we need to do to help this patient?’, ‘Is this an emergency?’ and then to go on and
answer these questions. When you are able to understand what is going on in a person’s body at the cellular level, you will
be helped to understand it. Understanding pathophysiology and pathophysiological changes can help you as you respond
and react to abnormal changes in patients in a faster, more accurate way. This understanding can make a significant
difference in your role as a paramedic and to positive patient care outcomes.

We do not expect you to read the Fundamentals of Applied Pathophysiology for Paramedics from cover to cover; you
are instead encouraged to dip in and out of it. The aim is to invite you in and encourage you; to stimulate your appetite,
so you may read and learn further. We truly hope that you enjoy reading the text and applying it to practice situations. We
hope that you will enjoy studying the topics that have been presented so as to encourage you to delve deeper. We also
wish to stimulate you with a sense of curiosity with enthusiasm, ensuring that the patient is at the centre of all that you
do and that the care you offer is safe, effective and appropriate.

lan Peate
Simon Sawyer
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CHAPTER 1

Learning the Language:
Terminology

lan Peate

AIM

This chapter aims to provide insight and understanding with regards to the terminology used in the provision of
healthcare related to anatomy, physiology and pathophysiology.

LEARNING OUTCOMES

On completion of this chapter, you will be able to:

Discuss the terms anatomy, physiology and pathophysiology.

Describe the prefixes and suffixes used in anatomy, physiology and pathophysiology.
Explain the directional terms used in medicine.

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

Test Your Prior Knowledge

1.

What do you understand by the term pathology?

2. Whatis the difference between a sign and a symptom?
3.
4. What are the contents of the thoracic cavity?

How is the root word altered by a prefix or a suffix?

Introduction

Science, and particularly the provision of healthcare, is replete with Latin and Greek terminology. Latin names are used
for all parts of the body and Greek terms are also common (the Greeks are said by many to be the founders of modern
medicine). Paramedics and other healthcare staff use pathophysiological concepts as they work with people to whom
they offer care and may be experiencing some type of health condition or disease.

Fundamentals of Applied Pathophysiology for Paramedics, First Edition. Edited by lan Peate and Simon Sawyer.
© 2024 John Wiley & Sons Ltd. Published 2024 by John Wiley & Sons Ltd.
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Red Flag Alert: Jargon

Like any country with its own language, the medical field also has its own jargon. This is important so communication between
healthcare professionals can take place quickly and efficiently without the need for too much explanation. It is a specific language
that is not just used by paramedics, nurses, doctors and other people who are actively involved in the medical arena but is also
important for all others who work in the healthcare arena (e.g. pharmacists, physiologists and dentists). Its correct use can have a
significant impact on ensuring the best patient care.

What is important is that we are all speaking the same language; failure to do so or making assumptions can lead to error and
mistakes.

Anatomy and Physiology

Anatomy discusses the study of the structure and location of body parts, while physiology is the study of the function
of body parts. Both these terms are interlinked. Understanding where the body parts are located can help you to
understand how they function. As an example, McGuiness (2021) explains that the various functions of the heart and
the four chambers, together with the valves, make up the anatomy. Visualising these many structures can assist in
understanding how blood flows through the heart and how the heart beats; this is related to its function and is its

physiology.

Anatomy

The Body Map

Learning anatomical terminology is like learning a new language. Developing your learning, understanding more and
adding different terms to your vocabulary can help you to talk confidently about the body. The anatomical directional
terms and body planes present a universally recognised language of anatomy. When undertaking the study of anatomy
and physiology, it is essential that you have key or directional terminology so that you are able to give a precise descrip-
tion as you or others refer to the precise location of a body part or structure.

Reflective Learning Activity

When you are next on placement, identify how many times during a shift you hear the various clinicians describe and discuss the
anatomy, physiology and pathophysiology of a patient. Note the terminology being used and how there is a clearer understanding
between the team when using one language - anatomical and physiological terminology.

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 anatomical position is established from a central imaginary
line that runs down the centre or mid-line of the body. When in this position, the body is erect and it faces forwards, with
the arms to the side, palms face forwards with the thumbs to the side, the feet are slightly apart with the toes pointing
forwards (Figure 1.1).



Standing erect, facing
observer

Palms facing
forward

Standing flat on feet

m Anatomical position.

Orange Flag Alert: Speaking with Patients

While you are encouraged to use the correct anatomical and physiological terminology when conversing with other colleagues,
caution must be exercised when speaking in front of and with patients. Paramedics can inadvertently use words and jargon that are
strange to patients; they may not realise that the meaning is not clear. While there are some concepts that are familiar and obvious
to paramedics, these same concepts may be alien to patients.

Try first to establish what the patient knows and understands before you launch into a discussion that begins at a level that
is either too complex or too simple for the patient. Too often, our healthcare environments fail to recognise the needs of people
with different levels of understanding about their health. This can mean that patients fail to receive the right care at the right time.

Use of jargon can instil fear, cause confusion and result in poor patient care.

The standard body ‘map’ or anatomical position (just like a map) is that of the body standing upright (orientated
with the north at the top), with the feet at shoulder width and parallel, toes forward (Figure 1.1). Humans are bilaterally
symmetrical. The standard position is used to describe 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 position of the various structuresis also required. Table 1.1 lists common anatomical descriptive terms that
you will need to become acquainted with. This list is not exhaustive, you will come across additional terms as you work
through the various chapters. Figure 1.2 depicts anatomical positions.
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TABLE 1.1 Anatomical descriptive terms.

Anatomical term Relationship to the body

Anterior Front surface of the body or structure

Posterior Back surface of the body or structure

Deep Further from the surface

Superficial Close to the surface

Internal Nearer the inside

External Nearer the outside

Lateral Away from the mid-line

Median Mid-line of the body

Medial In the direction of the mid-line

Superior Located above or towards the upper part

Inferior Located below or towards the lower part
- Proximal Nearest to the point of reference

Distal Furthest away from the point of reference

Prone Lying face down in a horizontal position

Supine Lying face up in a horizontal position

Cephalad, Cranial or Superior

Proximal

e

> Lateral <€ 4/

Distal

Front = ANTERIOR

o Distal
Y

Inferior or caudal

m Anatomical positions.



Snapshot 1.1

You are on a call to a nursing home for a 70-year-old man who is dysphasic.

Pre-arrival Information

The patient is conscious and breathing.

Windscreen Report

The area outside the nursing home looks safe. There is an ambulance parking bay available close to the main door.

Entering the Location

As you arrive, a member of staff greets you; he is waiting at the door. He tells you that the patient was experiencing dysphagia and
struggling to swallow his breakfast then he suddenly dropped his spoon. You are told that this is unusual for the patient, as he
normally enjoys his breakfast and eats without any assistance.

On Arrival with the Patient

The patient has been put in the left lateral position in the communal dining area with a pillow supporting his head. You explain to
the patient what you are doing using terminology that he will understand.

Patient Assessment

General appearance: The patientis alert and conscious, and he appears to be slumped to the left-hand side as if he has a left-sided
hemiparesis. He is dysphasic.

Circulation to the skin: pale.

Work of breathing: normal.

Primary Survey

Danger: nil.

Response: alert on the ACVPU (alert, confusion, voice, pain, unresponsive) scale.
Airway: open, clear and patent.

Breathing: rate - appears normal rate (18 breaths/minute); there is no evidence of tachypnoea or dyspnoea. Rhythm - regular.
Quality - bilateral equal air entry with chest rise and fall.

Circulation:

» Heart rate feels slightly tachycardic.

+  Rhythm -irregular.

« Quality - palpable radial pulse.

« Skin: normal skin temperature, taken with a tympanic thermometer.

« Capillary refill time: two seconds. No evidence of cyanosis.

Disability:

« PEARL: normal pupil size.

»  GCS: E4,V3,M6=13/15.

+  Grip strength: weakness in left-hand side.
+ Allergies: penicillin.

Exposure: appropriate for vital signs.

Environment

Thereis a chair and by patient’s front door. Safety reassessed - nil danger.
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Reflective Learning Activity

Look through the information provided in Snapshot1.1 and highlight all of the information that is associated with anatomy,
physiology and pathophysiology. Highlight and find the anatomical and physiological terms and determine the meaning.

Anatomical Planes of the Body

A planeis an imaginary two-dimensional surface that passes through the body. There are three planes that are generally
referred to in anatomy and healthcare (Figure 1.3).

« Sagittal
¢ Frontal
« Transverse.

The sagittal plane, the vertical plane, is the plane that divides the body or an organ vertically 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 planeis the plane dividing the body or an organ into an anterior (front) portion and a posterior (rear) por-
tion. The frontal plane is often referred to as a coronal plane (the word coronais Latin for crown).

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

Sagittal
plane
Frontal
(coronal)
plane
Transverse
plane

m Anatomical planes.



