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FOREWORD

Physiotherapy takes up an ever-increasing position in modern medicine. The
globalization process enables the fast flow of state-of-the-art professional information
and healing techniques among physiotherapists. The necessary prerequisite for such
exchange is English in physiotherapy. For that reason, it is of great importance for
students of physiotherapy to have decent education in English for physiotherapists,
that has recently become one of the most important areas of English for Specific

Purposes.

The following teaching material has been written due to need to create additional
teaching material for the courses in physiotherapy at the College of Applied Sciences
“Lavoslav Ruzi¢ka” in Vukovar. It consists of seven chapters including topics such as:
What is physical therapy (physiotherapy)?, levels of structural organization of the
human body, the 5 senses, the nervous system: facts, functions and diseases, the
human musculoskeletal system, the respiratory system and the cardiovascular system.
By using this teaching material, the students will be able to broaden their competence
regarding both human anatomy in English and vocabulary in the field of physiotherapy.
The teaching material can also serve as an impetus for further self-study in various
fields of physiotherapy. We hope that the students will learn a lot from the following

teaching material and that its use will bring them great joy.

PhD. Borislav Marusic¢, College professor
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WHAT IS PHYSICAL THERAPY (Physiotherapy)?

Tuning in:

Why do you want to become a physical therapist?
What is physical therapy ?
Who are physical therapists? What do they do?

Are you familiar with the following terms?
Habilitation

Rehabilitation

Promotion

HABILITATION : making somebody fit or capable of doing something.

REHABILITIATION : means making somebody fit or capable of doing
something they can no longer do properly or at all, but used to be able to

—i.e. restoring an ability or abilities.

PROMAOTION : means the process of enabling people to increase control

over the illness and improve their health.
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Physical therapy is a clinical health science

,Physiotherapy is science- based, committed to extending, applying,
evaluating and reviewing the evidence that underpins and informs its
practice and delivery.

The exercise of clinical judgement and informed interpretation

is at its core.”

Chartered Society of Physiotherapy, UK

What does a Physical Therapist do?

* They use their training and skills to treat a wide range of physical

problems linked to different systems in the body, including the:

* neuromuscular system
* musculosceletal system
* cardiovascular system

* respiratory system
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Vocabulary

neuromuscular system
musculoskeletal system

cardiovascular system

respiratory system

neuromuskulatorni sustav
misi¢no-kostani sustav
kardiovaskularni sustav

disni sustav

spine kraljeznica

fiber vlakno

cartilage hrskavica
Vocabulary

tendon tetiva

joint zglob

tissue tkivo

circulatory system
blood vessels
trachea

larynx

throat

krvozZilni sustav
krvne Zile
dusnik

grkljan

grlo
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Exercises

1.Explain in your own words the role of physical therapy and physical therapists
2.Choose 8 words from the vocabulary and make sentences

3..Translate the paragraph Physical Therapy is a Clinical Health Science

LEVELS OF STRUCTURAL
ORGANISATION IN THE
HUMAN BODY
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Six Levels of Structural Organisation in the Human Body

¢ Chemical level - the simplest level (atoms form molecules, molecules form organelles)
* Cellular level - made up of the cells that carry unique tasks in the human body

* Tissue level - groups of similar cells that have a common function. Four basic tissue types in humans include:

epithelium, connectice, muscle and nervous tissue
* Organ level - structure composed of at least two different tissue types with a specific function in the body
« Organ System Level - one or more organs work in unision to accomplish a common purpose

« Organism level - the highest level of organisation. It is the human being.

Check your understanding

1. In the hierarchy, at which level of structural organization would a
cytologist’s field of study be considered?

2. What is the correct structural order of the following terms: atom,
organ, cell, organism, tissue?

3. Which organ system includes the heart and blood vessels? Which
organ system includes kidneys?
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THE FIVE SENSES

The Five Senses

www.shutterstock.com - 338938430

What is a Sense?

A broadly acceptable definition of a sense would be:

"A system that consists of a group of sensory cell types that responds to a
specific physical phenomenon, and that corresponds to a particular group

of regions within the brain where the signals are received and interpreted."




Handbook / English in physiotherapy

The senses are frequently divided into exteroceptive and
interoceptive:

a) Exteroceptive senses are senses that perceive the body's
own position, motion, and state, known as proprioceptive
senses.

b) Interoceptive senses are senses that perceive sensations
in internal organs.

Traditional Senses

a) Sight or vision

b) Hearing or audition

)

)

c) Taste or gustation

d) Smell or olfaction
)

e) Touch or somatosensory
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HUMAN EYE ANATOMY

Anterior chamber Sclera

Agueous body

Choroid

SIGHT OR VISION

Cornea Y A Retina
Pupil —a 11 Fovea
Lens ———4

Optic disc

Iris Blind Spat

Ciliary body Blood vessels

Suspensory ligament Optic nerve

Vitreous body

www.shutterstock.com - 390010030

Outer Ear Malleus  Incus  Organs of Nerves to the
_ (Hommer) (Anvil) Bolonce Centrol Ruditory
System ond Broin

HEARING OR AUDITION

Pinna
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TASTE OR GUSTATION
www.shutterstock.com - 411995191

The nasal cavity is a hollow The turbinates

space behind the nose that on each side of the

air flows through. NOSE dTC CUTVi
bony ridges lined
with mucous
membrane. The
warm and moisten

is a thin the air you breathe in.
SMELL OR OLFACTION wall” made of cartilage

and bone. It divides

the inside of the nose

into two chambers.
The sinuses are
hollow, air-filled
chambers in the

The mucous membrane is i amm]:.-ld

thin tissue that Li nose, mm‘smmugu

sinuses, and throat. It warms draing into the

and moistens the air you breathe in, nasal cavity.

It also makes the sticky mucus

that helps clean that ait of dust

and other small particles.

10
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Specialized nerve endings
TDLICh i your skin respond to

pressure, touch and pain.
Messages from these
sentory receptors (1)
travel clong a netwerk

of perves (2) and up through
the spinal cord (3) to reach

he Brain (4), __
Theé I‘ur:fp) @
=~ 5
O 1

TOUCH OR SOMATOSENSORY

Other Senses

Besides traditional senses, humans have other senses, such as:
Q balance,

Q temperature,

U kinesthetic sense,

4 and pain.

11
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Vocabulary

* exteroceptive - relating to stimuli that are external to an organism

* interoceptive - relating to stimuli produced within an organism, especially in the gut and

other internal organs

* retina mreZnica
* hue nijansa
* rod Stapic
* cone cunjic¢
e dim light priguseno svjetlo
* blindsight sposobnost slijepe osobe da percipira svjetlosni izvor.
* flavor aroma
Vocabulary
* taste bud okusni pupoljak
* umami a category of taste in food (besides sweet, sour, salt, and bitter),
* olfaction njuh
* mucosa sluznica

12
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Can you answer these questions?

= What are senses?

= How many senses do humans have?

= What are the traditional senses?

= What are the differences in animal and human receptors?

= Define rods and cones!

= Define somatosensory!

= What other senses do you know?

THE NERVOUS SYSTEM

mvs SCIENCE.

NERVOUS SYSTEM

tially the
e

Thoracic nerves

-® Sacral nerves

13
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STRUCTURAL COMPONENTS OF THE NERVOUS SYSTEM

* The Central Nervous System * The Peripheral Nervous System

4 is made up of the brain, spinal cord and

U consists of sensory neurons, ganglia
nerves

(clusters of neurons) and nerves that are
connected to one another and to the

central nervous system

SUBDIVISIONS OF THE NERVOUS SYSTEM

The somatic or voluntary component The autonomic or involuntary component

U consists of nerves that connect the brain O regulates certain body processes, such as
and spinal cord with muscles and sensory blood pressure and the rate of breathing,
receptors in the skin that work without conscious effort

14
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DESCRIPTION OF THE NERVOUS SYSTEM

UNerves - cylindrical bundles of fibers that start at the brain and central cord and branch

out to every other part of the body.

WNeurons - send signals to other cells through thin fibers called axons, which cause

chemicals known as neurotransmitters to be released at junctions called synapses.

UA synapse gives a command to the cell and the entire communication process, typically

takes only a fraction of a millisecond.

UGlial cells, derived from the Greek sensory neurons react to physical stimuli such as light,
sound and touch and send feedback to the central nervous system about the body’s
surrounding environments, located in the central nervous system or in peripheral ganglia,

transmit signals to activate the muscles or glands.

15
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DIAGNOSING NERVOUS SYSTEM CONDITIONS

There are a number of tests and procedures to diagnose conditions involving the nervous
system:

U X-ray, fluoroscopy examines the body in motion, such as blood flowing through arteries,
O MRI (magnetic resonance imaging), CT scan, and an electroencephalogram (EEG),

U Positron emission tomography (PET) is a procedure that measures cell or tissue
metabolism and brain activity to detect tumors or diseased tissue or tumors.

DISEASES OF THE NERVOUS SYSTEM

U Epilepsy,
Q Parkinson's disease,
O Multiple sclerosis (MS),

O Amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig's disease,

1 Huntington's disease,

U Alzheimer's disease.

16
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VASCULAR DISORDERS

U Stroke, which occurs when there is bleeding on the brain or the blow flow to the brain is

obstructed;

QTransient ischemic attack (TIA), is a mini-type stroke that lasts a shorter period of time but

mimics stroke symptoms;

WSubarachnoid hemorrhage, is specifical bleeding in the space between your brain and the

surrounding membrane that can be the result of a trauma or rupturing of a weak blood

vessel.

STRUCTURAL COMPONENTS OF THE NERVOUS SYSTEM

* The Central Nervous System * The Peripheral Nervous System
* is made up of the brain, spinal cord and ! )
nerves * consists of sensory neurons, ganglia

(clusters of neurons) and nerves that are
connected to one another and to the

central nervous system

17
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Vocabulary

* spinalcord ledna mozdina

* bundle snop

* gland Zlijezda

* glial cell glijalna stanica

* nerve disorder poremecaj Zivca

* seizure iznenadan napadaj
* lining oblaganje

to humper smetati

stroke mozZdani udar
transient ischemic attack prolazni
ishemijski napad

subarachnoid hemorrhage
subarahnoidalna hemoragija

polio djecja paraliza
inflammatory upalni
anti - inflammatory  protuupalna

to nourish njegovati, hraniti

Answer the following questions:

* 1.Describe the nervous system: what are its structural components and subdivisions?

* 2. What are the tests and procedures used to diagnose conditions including the nervous

system?

* 3. Do you know any of the diseases of the nervous system? Describe one.

18
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THE HUMAN
MUSCULOSCELE
TAL SYSTEM

THE SKELETAL SYSTEM

U Provides the shape and form for the body, support and protection, allows bodily
movement, produces blood for the body, and stores minerals.

U Humans are born with over 300 bones; however, many bones fuse together between
birth and maturity. As a result, an average adult skeleton consists of 206 bones.

U Classification: long bones,short bones, flat bones, irregular bones, and sesamoid bones.

U The human skeleton is composed of both fused and individual bones supported
by ligaments, tendons,muscles and cartilage.

19
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THE FUNCTION OF THE SKELETAL SYSTEM

Wserves as a framework for tissues and organs to attach themselves;

Uacts as a protective structure for vital organs: major examples of this are
the brain being protected by the skull and the lungs protected by the rib cage;

Uthe storage of certain minerals: calcium and phosphorus are among the main
minerals being stored. The importance of this storage "device" helps to
regulate mineral balance in the bloodstream.

THE MUSCULAR

* https://en.wikipedia.org/wiki/File

414 Skeletal Smooth Cardiac.]

== i

e * The body contains of three types of

muscle tissue: (a) skeletal muscle, (b)

smooth muscle, and (c) cardiac muscle.

20
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TYPES OF MUSCLES

UThere are three types of muscles—cardiac, skeletal, and smooth.

USmooth muscles:control the flow of substances within the hollow organs, and are not
consciously controlled.

USkeletal and cardiac muscles have striations that are visible under a microscope due
to the components within their cells. Only skeletal and smooth muscles are part of
the musculoskeletal system and only the skeletal muscles can move the body.

WCardiac muscles: found in the heart, circulate blood; like the smooth muscles, these
muscles are not under conscious control. Skeletal muscles are attached to bones and
attached in opposing groups around joints.

TENDONS

Ua tough, flexible band of fibrous connective tissue that connects muscles to bones

U the extra-cellular connective tissue between muscle fibers binds to tendons at the distal
and proximal ends, and the tendon binds to the periosteum of individual bones at the
muscle's origin and insertion

Was muscles contract, tendons transmit the forces to the relatively rigid bones, pulling on
them and causing movement

21
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e '\l'.') gl \V- o=

JOINTS y Eppnyse s
i —— e
® -Fb-.-n:_ —
vl
Agfary) oy
Birsa —— = iy
AL CalThiLE - :
il R yTONREL | L
Erming | r
_-'"'.‘ ——
T - f 7 o Enthess
A
ErElmsa —‘-_—
- : e g
| auead /
LIGAMENTS

QA ligament is a small band of dense, white, fibrous elastic tissue which connect the

ends of bones together in order to form a joint.

UMost ligaments limit dislocation, or prevent certain movements that may cause

breaks.

ULigaments may also restrict some actions: movements such as hyper

extension and hyper flexion are restricted by ligaments to a certain extent. Also

ligaments prevent certain directional movement.

22
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Bursa

U A bursais a small fluid-filled sac made of white fibrous tissue and lined with synovial

membrane.

UA bursa may also be formed by a synovial membrane that extends outside of the joint
capsule. It provides a cushion between bones and tendons and/or muscles around a joint;

bursa is filled with synovial fluid and found around almost every major joint of the body.

Vocabulary
* cartilage hrskavica
* sesamoid a small independent bone or bony nodule developed in a tendon where it

passes over an angular structure, typically in the hands and feet.
The kneecap is a particularly large sesamoid bone.

* skull lubanja
* rib cage prsni kos
* smooth glatko

* striation strije

23
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junction ¢vor, veza
permeability propusnost
sarcolemma The fine transparent tubular sheath that envelops the fibers of
skeletal muscles.
distal Situated away from the center of the body or from the point of
attachment.
proximal Situated nearer to the center of the body or the point of
attachment.
to spring aktivirati, skociti
tendon tetiva
joint zglob
bursa A fluid-filled sac or saclike cavity, especially
one countering friction at a joint.
to counter odbiti, sprijeciti

24
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discrepancies odstupanja

impairment pogorsanje, umanjenje

severity ozbiljnost, jac¢ina

articular disorders poremecaji kod zglobova

bladder mjehur

ataxia the loss of full control of bodily movements.

Do you know the answers?

1.Describe the human musculoskeletal system.

2 What is its function?

3 What do you know about joints?

4.Define the bursa.

5.Translate the part of the text under the title Contraction Initiation.

25
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THE RESPIRATORY SYSTEM

Nose
Passal
for air

Mouth .
Passageway for

geway & - :,“
7 - F
o

=

food and air

= Epiglottis
Covers larynx
during swallowing

_— Nasal cavity
Filters, warms, and
moistens air

___——Pharynx (Throat)
Common passageway for
air, food, and liquid

- Larynx (Voice box)
Production of sound

- I S

Pleural

the chest cavity

Lung
-/ Organ of gas
exchange

Cover the lungs and line

Main airway

Bronchi
Branching airways

respiration
Rib

LOWER RESPIRATORY TRACT UPPER RESPIRATORY TRACT

Moves ribs during

Alveoli
Air sacs for gas exchange

Diaphragm
Skeletal muscle
of respiration

Diseases of the Respiratory System

Diseases and conditions of the respiratory system fall into two categories:

U viruses such as influenza, bacterial pneumonia and the new enterovirus respiratory

virus that has been diagnosed in children;

U chronic diseases, such as asthma and chronic obstructive pulmonary disease (COPD).
COPD is the intersection of three related conditions — chronic bronchitis, chronic

asthma and emphysema;

U lung cancer.

26
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Vocabulary

trachea dusnik

carbon dioxid  uglji¢ni dioksid

gaseous plinovit

invertebrate beskraljeznjak

stomata stoma (Stomata are small adjustable pores on the
surface of aerial plant tissues)

to sustain odrZati se

intersection krizanje

Vocabulary
strenuous naporan
wheezing tesko disanje
skull lubanja
cilia cilije (Cilia are slender, microscopic, hair-like

structures or organelles that extend from the surface of nearly all

mammalian cells (multiple or single)).
mucus sluz
lobe rezanj

blood vessel krvna Zila

27
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Exercises

1. Explain respiration in human beings, fish and invertebrates, insects and plants!
2. How does the human respiratory system work?

3. What are the parts of the respiratory system?

4. List some respiratory diseases and describe them!

THE CARDIOVAS-
CULAR SYSTEM

s
Description of the heart, major
veins and arteries constructed
from body scans.

28
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U The circulatory system, also called the cardiovascular system or the vascular

system, is an organ system that permits blood to circulate and

transport nutrients (such as amino acids and electrolytes), oxygen, carbon

dioxide, hormones, and blood cells to and from the cells in the body, to provide

nourishment and help in fighting diseases, stabilize temperature and pH, and

maintain homeostasis.

Cross - section of a human
artery

29
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Relative percentages of
cardiac output delivered to
major organ systems

The human vasculatory system includes:

O the pulmonary circulation, a "loop" through the lungs where blood is
oxygenated,

O the systemic circulation, a "loop" through the rest of the body to provide
oxygenated blood.

The systemic circulation can also be seen to function in two parts—
a macrocirculation and a microcirculation.

30
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The Heart

* Read pages 37 and 38
* How does the heart pump?

Circulation

* Systemic circulation - the systemic
circulation is the circulation of the blood

to all parts of the body except the lungs.

* Brain - the brain has a dual blood supply
that comes from arteries at its front and
back. These are called the "anterior" and

"posterior" circulation.

Kidneys -the renal

circulation receives around 20% of
the cardiac output. It branches from

the abdominal aorta and returns

blood to the ascending vena cava. It
is the blood supply to the kidneys,
and contains many specialized

blood vessels.

31
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Lymphatic System

O It is a network of lymphatic vessels and lymph capillaries, lymph

nodes and organs, and lymphatic tissues and circulating lymph.

O One of its major functions is to carry the lymph, draining and

returning interstitial fluid back towards the heart.

O Its other main function is in the adaptive immune system.

Development of the Circulatory System

* Arterial development

QThe human arterial system originates from the aortic arches® and from the dorsal

aortae starting from week 4 of embryonic life.

OThe dorsal aortae, present on the dorsal side of the embryo, are initially present on both

sides of the embryo. They later fuse to form the basis for the aorta itself.

O Approximately thirty smaller arteries branch form this at the back and sides. These branches

form the intercostal arteries, arteries of the arms and legs, lumbar arteries and the lateral

sacral arteries.

32
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U Branches to the sides of the aorta will form the definitive renal, suprarenal and gonadal

arteries.

U Finally, branches at the front of the aorta consist of the vitelline arteries and umbilical

arteries. The vitelline arteries form the celiac, superior and inferior mesenteric arteries of

the gastrointestinal tract.

U After birth, the umbilical arteries will form the internal iliac arteries.

Venous development and diseases

U The human venous system develops mainly from the vitelline veins,

the umbilical veins and the cardinal veins, all of which empty into

the sinus venosus.
O Many diseases affect the circulatory system. This

includes cardiovascular disease, affecting the cardiovascular system,

and lymphatic disease, affecting the lymphatic system.

33
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Vocabulary

valve
semilunar valve
thoracic ten vertebra

zalizak
polumjesecasti zalizak
torakalni deseti kraljezak

* intercostal

pelvis zdjelica
perineum perineum, medica
lower limbs donji ekstremiteti
to recoil trznuti
arterioles arteriole
* to coalesce srasti * to drain otedi,
* vena cava Suplja vena Isisatl, Isusiti
. . 7. . . L4 i i
* to derive izvuci, poticati portion dio
* venules mala vena * depleted potrosen
. . . . 7 i
* to coalesce spajati, srasti renal bubrezni
. . . o i
* hepatic portal vein  jetrena portalna ascending uzlazna
vena * duct (da:t) kanal
* gut crijevo * umbilical cord pupcana vrpca
* dorsal dorzalni, ledni

medurebrani

34
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* renal, suprarenal and gonadal arteries
bubrezne,
nadbubreine i spolne
arterije

* the superior and inferior mesenteric
arteries of the gastrointestinal tract

gornje i donje mezentericke arterije
gastrointestinalnog trakta

* clot ugrusak

* transient ischaemic attack
prolazni ishemijski napad

* sphygmomanometer  sfingomanometar

* murmur sum

* blockages or narrowings blokade ili
suZenja

* coll spirala

* congenital uroden

* berrant subclavian artery
netipi¢na subklavijska arterija

Exercises

1.What is the cardiovascular system?

2 What are the two separate systems of the circulatory system?

3.What are the essential components of the human cardiovascular system?

4 Translate the paragraph under the title Arteries.

5.Explain the development of the cardiovascular system.

35
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