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Preface

This edition of the Australian Ski Patrol Association Advanced Emergency Care Manual
contains minor revisions to the Approach to Casualty Summary Flowchart, methodology
for the application of the spine board, the Entonox gas separation temperature, and
Electrical Injuries. Additional equipment now in common use by Australian Patrols has
been included: the Inhalo Oxygen cylinder, and the Fare Tec CT-6 folding traction device.

In the previous (7") edition, major changes were made including:

9  the structure of sections, to better align the text with the learning process adopted
by the Australian Ski Patrol Associationd6s t r ai ni;mamgl schemes

1 the textitself, relating mainly to changes in Australian Resuscitation Council
guidelines.

For the 7" edition a large portion of the photographs were re-generated to improve the
presentation of material to suit the electronic format. A number of photographs have been
retained for their archival value in providing ongoing recognition of several long-term
patrollers who have been instrumental in the production of previous editions.

The great majority of contents still reflect strongly the original work edited by Dr Steve
Breathour. The Foreword and message from the Australian Sports Commission from the
first ASPA Manual have been reprinted here to acknowledge the immense amount of
effort which went into producing the First Edition.

The 7™ edition was the first major revision of the manual since the Fourth Edition in 1999.
A significant effort was contributed to the Fourth edition by the editorial committee (Dr
Mark Zagorski, David Hibbard, and Rowan Peck) with assistance from Michelle Ware,
Paul Shrubb, Barry Archer, Gary Grant, Helen Howell and David Milford in the final
stages of preparation. A number of patrollers from Perisher Blue and Thredbo (Deanne
McCrea, Tony McCrea, Helen Tilley, Michelle Ware, Margot Hurrell, and Rowan Peck)
arranged the new photographs required for the 7" edition (for example the wearing of
gloves is now standard in the photographs).

Others involved in the development of the Second and Third Editions, and not
acknowledged elsewhere, were Alan Terrens and Brian Holden. The Fifth and Sixth
editions included revisions to align the manual with Australian Resuscitation Council
guidelines as these developed, and thanks are due to Helen Howell and Richard
Hemsworth for their contributions to those updates.

We must acknowledge with thanks the support of the Department of Health and Ageing
whose funding has allowed the development of this edition of the manual.

Since ski patrollers generally work in close cooperation with their State Ambulance
Services, in a number of areas there are alternatives presented with regard to local
protocols and equipment. Each Ski Patrol will select the alternative appropriate to its own
operating environment.

This edition is a primarily electronic version of the manual, available to patrollers and
other interested parties through the Australian
electronic means.

Finally, many thanks to the editorial committee of Dr Rowena Christiansen, Michelle
Ware, Margot Hurrell, and Kirsten Campbell for their comprehensive reviews and
feedback.

Rowan Peck, Editor
February 2010
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Message from the Australian Sports
Commission for the First Edition

The Australian Ski Patrol Association (ASPA) was formed in 1972 as a body
representative of all Ski Patrols in Australia. It was established to coordinate and unify the
education and training of Australian Ski Patrollers, both paid and volunteer, and to act as
a forum for the common goal of advancing the prevention of skiing trauma.

Initially, the patrols in New South Wales operated under the banner of Red Cross, while
those in Victoria and Tasmania operated under the auspices of the St John Ambulance

Association. The early first aid courses were in fact run by these organisations and each
issued their own particular First Aid Certificates to the successful candidates.

The ASPA has now come of age and, in a manner similar to the Canadian and United
States Ski Patrol Organisations, has chosen to produce its own official First Aid Manual.

The Australian Sports Commission has great pleasure in supporting the production cost
of this manual through its Sports Development Program.

Greg Harting

General Manager

Australian Sports Commission
Canberra 1988
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Preface b the First Edition

This manual was conceived out of a desire by many Australian Ski Patrollers to have a
manual of first aid that was designed specifically for Ski Patrollers operating in the
Australian snowfields.

The first aid principles are not particularly unique, but much of the equipment described is
only used by Ski Patrollers in Australia.

The manual is designed to complement the First Aid Courses that are held under the
auspices of ASPA. Itis not designed to be all encompassing, but to emphasise the
common conditions that the Australian Patroller is likely to meet, and also to stress life
threatening conditions. Much knowledge is assumed, such as that which is taught in
basic first aid courses.

The methods outlined in this manual are obviously not the only ways to deal with
problems, and it is not expected, for example, that every Patroller must apply a splint
exactly as described herein,

The production of this manual has required expertise and assistance of a tremendous
number of people. Without their help and enthusiasm, the project would have proven an
insurmountable chore. | would like to give special thanks to some individuals and
organisations who gave so much of their time and energy.

Drs N. Crombie, J. Zelcer, A. Elefanty, who with me comprised the editorial board. Their
close reading and valuable commentary have ensured a manual of high integrity and
usefulness.

Messrs Greg Harting and David Weir of the Australian Sports Commission and Adrienne
Smith of the Australian Bicentennial Authority, for organising financial assistance to help
the ASPA meet the costs of this manual.

Ski Patrollers David Kuhn, Chris Fogg, Joanne Campbell, Geoff Herbert and especially
the Supervisor of Thredbo Ski Patrol, Tony Weaver, for their enthusiasm and support
during the photo-taking sessions.

Kosciusko Thredbo Pty Ltd, for their generous support and use of their facilities.

The ASPA Executive, for getting the entire project started again after numerous initial
delays.

The American Academy of Orthopaedic Surgeons
The Australian Red Cross Society

The Australian Resuscitation Council

The Canadian Ski Patrol System

The National Ski Patrol System Inc. of the USA
The St John Ambulance Association

The Victorian Ambulance Training Centre

Dr S.P. Breathour MBBS(NSW)
Editor
Thredbo 1988
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1 INTRODUCTION TO FIRST AID

1.1 Introduction

First Aid is defined as the immediate care of a person injured in an incident or suffering
from sudden iliness. Its purpose is to:

1 Save life;

1 Prevent further injury;
1  Alleviate suffering; and
1

Promote recovery until professional medical care becomes available, or the
casualty recovers.

1.2 The Role of the Ski Patrol First Aider

A good patroller must provide efficient and successful management of an emergency
situation. The patroller must take control through definitive command and confident action,
while acting to minimise the danger of injury to everyone involved. Only when there is no
danger to the patroller, any bystanders, and the casualty, should treatment proceed.

The responsibilities of the patroller are to:
I  Assess danger;
Control the incident scene;
Obtain consent to assist;
Evaluate signs and symptoms (DRABC);
Render prompt, effective care of injuries;

Liaise with other patrollers;

= =4 -4 -4 -a -2

Seek medical care, or transport to medical care; and

1  Collect and report incident and casualty information.
The qualities a patroller must have are:

I  Technical knowledge;

1  The ability to apply that technical knowledge;

1  Skilled and accurate observation;

1  The ability to work under pressure;

1  Self confidence;

1  Good communication skills; and

1 A professional appearance.

At all times the patroller should try to reassure the casualty. This will facilitate
examination and subsequent handling. If some responsibilities at the scene are delegated
to others, it is necessary to check that the relevant actions are carried out.

The casualty will often be confused and upset. The arrival of a trained patroller should
provide asenseofc omf ort and security. The sramdoément , Af
t

I
resort SkiPatro. May | hel p?0 is often very reassuring C
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1.3 Medico-Legal Aspects of First Aid

When assisting injured or sick people, be mindful of the legal implications of the situation.
Points to be considered are:

1 Consent. Any treatment or assistance given by patrollers requires consent from
the casualty except in extreme emergencies or where the casualty is not able to
give consent; e.g. Unconscious.

The casualty may refuse assistance and has the right to do so. In such cases ensure that
the individual can manage alone. If doubt exists, be prepared to offer assistance again.
Remember that no one is obliged to accept First Aid and cannot be forced to accept help.

1 Duty of care. It is the duty of every Patroller to apply their first aid knowledge and
skills to the best of their ability.

1 Documentation. Full and accurate documentation is essential. Any records of care
are legal documents and may be required as evidence in a court of law. Legal
proceedings may occur months or even years after the event. It is unwise to rely
only on memory of an incident. The patroller must write down everything done
while it is fresh in the memory. If care is refused, a signed refusal statement should
be sought and filed with the incident report. In the case of a minor, an adult witness
responsible for the casualty, where available, should sign the refusal. If this is not
possible, the casualty should sign and, if possible, another witness.

1.4 Summary

The success of a patrollerés efforts to
application of learned skills. With proper training, practice, and updating of skills and
knowledge, the patroller will be equipped to provide professional management in an
emergency or incident situation.

Australian Ski Patrol Association
Advanced Emergency Care Manual i 8™ Edition, 2010

assi

st



=

2.2

16

ANATOMY AND PHYSIOLOGY

Introduction

Anatomy is the study of the structure of the body. It describes the size, shape,
construction and position of the organs.

Physiology is the study of the function of the body systems and their relationships to the
body as a whole.

An understanding of anatomy and physiology is essential; it enables signs and symptoms
to be interpreted and correct management to be determined.

2.1.1 CELLS

The cell is the fundamental unit of structure and function. In order to perform metabolic
functions, each cell requires water, nutrition, oxygen and waste disposal. Cells are
organised into tissues, tissues into organs, organs into systems which together become
the human body.

2.1.2 SYSTEMS OF THE BoDY

The human body is comprised of nine major systems:
1 Respiratory;

Circulatory;

Nervous (or Neurological);

Musculoskeletal;

Digestive;

Urinary;

Endocrine;

= =4 -4 A4 -—a -8 -

Reproductive; and
1 Integumentary (Skin).

Each system is closely related to the function and operation of every other system.
Damage to one system often affects another and must be considered in casualty
assessment and management.

Respiratory System

2.2.1 INTRODUCTION

The Respiratory System consists of the nose, mouth, pharynx, larynx, trachea, bronchi,
two lungs and the pulmonary blood vessels. These are the organs concerned with the
exchange of gases (oxygen and carbon dioxide) between the body and the environment.

2.2.2 GASES

Inhaled air consists of about 78% nitrogen, 21% oxygen, 0.03% carbon dioxide, some
water vapour, other rare gases, dust and bacteria. Exhaled air consists of about 78%
nitrogen, 16% oxygen, 4% carbon dioxide, some water vapour, other gases and bacteria.

2.2.3 MECHANICS OF BREATHING

The movement of air into and out of the lungs is called ventilation. Breathing in is called
inspiration or inhalation; breathing out is called expiration or exhalation.
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A slippery two-layered sac (the pleural sac) surrounds the lungs. The outer layer is
attached to the ribs and completely lines the chest cavity; this is called the parietal pleura.
The inner layer, the visceral pleura, surrounds and is attached to the lungs. The
maintenance of a vacuum between these layers is critical to breathing.

Any hole in the chest wall will allow air into the pleural sac, destroying the vacuum. The
lung will collapse because of the effects of the pressure differential. It should be noted
that the mechanics of breathing are predominantly under the autonomic control of the
brain (i.e. involuntary).

Pharynx -

Trachea

Right
main bronchus

Left

Bronchiole main bronchus

Pleura

Alveolar

duct
Pleural space ue

(a potential space only)

Alveolar sac

Alveolus
Figure 1 The respiratory system
Inhalation Exhalation
and chest expansion and chest expansion

Figure 2 Mechanics of breathing

2.2.3.1 Inspiration

Downward contraction of the diaphragm causes an increase in the volume of the chest
cavity and a decrease in the intrapleural pressure (the pressure between the visceral and
parietal pleura). This forces the lungs to expand and decreases the air pressure inside
the lungs. Air is then drawn from the external environment to inside the body, through the
airways, and into the lungs.
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With more vigorous inspiration, the chest wall muscles elevate the ribs. This also helps to
increase the volume of the chest cavity and decreases the intrapleural pressure further,
producing a proportional increase in air movement.

2.2.3.2 Expiration

This is usually passive and is due to the elastic recoil of the chest wall allowing the chest
volume to return to its pre-inspiration( or 6ér estingd) vol ume.

During vigorous breathing, the abdominal muscles and some of the chest wall muscles
can actively assist expiration.
2.2.3.3 Signs of Regular Breathing
These include:
1 Rise and fall of the chest wall;
1  Evidence of air moving in and out of the lungs; and

1 Regular rate and rhythm.

2.2.3.4 Requirements of Respiration
Normal respiration requires that five conditions be satisfied:
1  There must be a supply of normal air, free of dangerous gases.

1  There must be a clear airway to allow air to move between the lungs and the
environment.

1  The mechanical bellows function of the rib cage and diaphragm must be intact and
contain at least one functioning lung.

1  The control system, including the brain and nerve supply, must be intact and able
to respond to changing carbon dioxide levels in the blood stream; and

1  There must be adequate blood supply and functioning circulation.

Age Normal Rate
(Breaths per
minute)
Newborn 40-60
2 years 20-30
10 years 15-20
Adult 12-16

Table 1 Normal respiratory rates for various ages

2.3 Circulatory System

2.3.1 INTRODUCTION

The Circulatory System consists of two fluid transportation systems: the cardiovascular
and the lymphatic. Both systems function involuntarily.
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2.3.1.1 The Cardiovascular System

This contains the heart and blood vessels. It is a closed system of tubes called arteries,
arterioles, capillaries, venules and veins that transport blood to all parts of the body.

Blood flowing through the cardiovascular system brings oxygen, nutrients and other
chemical elements to tissue cells and removes carbon dioxide and other waste products
resulting from cell activity.

2.3.1.2 The Lymphatic System

This provides drainage for tissue fluid and is an auxiliary part of the circulatory system. It
returns tissue fluid to the bloodstream through a system of fine lymphatic vessels. The
lymphatic system is also active in controlling infection.

2.3.2 FUNCTIONS OF THE CIRCULATORY SYSTEM
The circulatory system:

I  Transports nutrients and oxygen to the cells, and carbon dioxide and other wastes
from the cells;

Regulates and coordinates body processes through the transportation of hormones;
Aids in regulation of body water and electrolytes;

1
1
1  Aids in the regulation of body temperature; and
1

Has a major role in protection against infection.

2.3.3 BLooD

2.3.3.1 Volume

Blood makes up 7% of adult body weight (about 70 ml per kg) so a 70 kg person has
approximately 5 litres of blood. The blood volume of children is 8-9% of body weight (80-
90 ml per kg).

2.3.3.2 Composition

Blood comprises liquid (plasma) and solid (cells) components. Red blood cells, white
blood cells and platelets constitute 45% of blood volume. Plasma forms the remaining
blood volume and consists of about 92% water, 7% protein and 1% other substances
(electrolytes, glucose, amino acids, fats, hormones, blood clotting factors and waste
products).

Red blood cells transport oxygen bound to a molecule called haemoglobin. They are
produced in the marrow of the larger bones and there are 3800-5500 million red cells per
millilitre of blood.

White bloodcellsar e t he bodyds prstimfestioryi thbeehgulf killanda g ai n
remove bacteria, viruses, dead cells and waste products. They are larger than red blood

cells and fewer in number (4,000 to 11,000 per millilitre) but their number can increase
dramatically in response to infection, attacking and attempting to overwhelm bacteria.

White cells are produced in lymph glands and bone marrow; some are able to move
independently through the tissues to the site of infection.

Platelets are cell fragments about one-third the size of red blood; there are about 200,000
to 400,000 per millilitre of blood. They are produced in the bone marrow and stick
together at sites of blood vessel damage forming blood clots. Platelets are like the bricks
of a blood clot and the blood-clotting factors carried in plasma are like the mortar that
binds those bricks.

2.3.3.3 Colour

Arterial blood is bright red in colour because of the presence of oxygen, which has
combined with haemoglobin in the red blood cells. Venous blood has a darker, more
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bluish or purplish hue since the oxygen has been exchanged for carbon dioxide and other
wastes. Blood has a very distinctive smell and is slightly heavier than water.

2.3.3.4 Clotting

The purpose of blood clotting is to plug ruptured blood vessels and minimise blood loss.
Platelets and other clotting factors are involved in a complex process which is triggered
by contact with damaged blood vessel walls. A clot will usually form within five minutes.
Some males have haemophilia, a defect that reduces the ability of the blood to clot or
coagulate. If blood does not clot, a person may bleed to death from even a trivial injury.
Clotting is retarded by cold conditions and by some snake venoms.

Clot retarding drugs (e.g. aspirin) are often prescribed following medical episodes such

as heart attack, deep vein thrombosis or cerebral clot. If blood fails to clot after 5-10

minutes, the presence of one of these drugs should be suspected. Look f or- a 6Medi c
Al er t 6 . Thesapeeple emay need immediate medical attention at a hospital.

,
:
-

Figure 3 Medic-Alert Bracelets

2.3.4 THE HEART

This is a hollow, muscular organ that is, in effect, two paired pumps. The right side of the
heart receives deoxygenated blood from the veins of the body and pumps it into the lungs
via the Pulmonary arteries. The left side of the heart receives oxygenated blood from the
lungs via the Pulmonary veins and pumps it out into the arteries of the body. There is a
system of valves in the heart that only allow blood to flow in one direction.

The contraction of the heart is called systole, and its relaxation is called diastole. The
heart chambers fill with blood during diastole. Systolic blood pressure reflects the
pressure in the larger arteries when the heart contracts. Diastolic pressure, the lower
reading, reflects the pressure in the larger arteries when the heart is relaxed and is
related to the elasticity of the arteries.

The normal resting heart rate is 60-100 beats per minute (bpm) but may be much slower
in an athletic person (40-50 bpm). At each beat, 70-80 mL of blood is pumped from the
heart so that in one minute, the entire blood volume of 5-6 L is circulated through the
blood vessels. The heart rate can increase significantly in response to demand (e.g.
exercise, fear or blood loss).

The heart is situated just above the diaphragm and immediately behind and to the left of
the sternum. It lies in front of the oesophagus and trachea (the tubes that lead to the
stomach and lungs), and it is protected by the rib cage. A tough membrane (the
pericardium) forms a sac around the heart.
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Figure 4 The Heart

2.3.5 BLOOD VESSELS

The body of an average adult contains approximately 100,000 km of blood vessels.
These blood vessels are divided into three types: arteries, capillaries and veins.

2.3.5.1 Arteries

The arteries are thick-walled, elastic, high-pressure vessels that carry blood away from

the heart. The elastic nature of these vessels sustains the blood pressure between
heartbeats, dampens the pressure pulse from the heart and causes the vessels to retract
and constrict when severed. Blood is pumped from the heart into a large artery (the Aorta)
which branches into smaller arteries and still smaller arterioles. The arterioles in turn sub-
divide further into capillaries.

2.3.5.2 Capillaries

Capillaries are the very fine blood vessels that allow contact between the individual cells
in the tissues of the body and nutrients carried in the blood,; it is here that the exchange of
nutrients and waste products occurs. Oxygen and other nutrients pass from the red blood
cells and plasma in the capillaries through the very thin, leaky wall of the capillary into the
tissue cells of the body. Carbon dioxide and other waste products pass in the reverse
direction. Capillaries mark the point in the circulation where blood stops leaving the heart
and begins to return to it through small venules.

2.3.5.3 Veins

Capillaries merge to form tiny veins (venules), which is turn merge with other venules,
which merge together to become veins. Veins are thin-walled, less elastic, low-pressure
vessels that return blood to the heart. Veins have internal valves so that the blood cannot
flow backwards. The veins eventually drain into the Superior and Inferior Venae Cavae;
these are the largest veins in the body and return blood to the heart from the upper and
lower parts of the body respectively. Most of the blood is in the venous system, which
acts like a capacitive vessel.
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2.3.6 CIRCULATION AND THE CARDIAC CYCLE

The flow of blood occurs in a circuit starting with the heart. The simplified order in which

this occurs is heart to arteries, then to capillaries, and back to veins, and then heart. Two
circuits form the circulatory system: one, supplying the lungs, constitutes the pulmonary

circulation; the other, supplying the rest of the body, constitutes the general, or systemic
circulation.

Pulmonary circulation starts with the contraction of the right atrium, transferring
deoxygenated, dark blood into the right ventricle. Contraction of the right ventricle pumps
blood into the pulmonary artery and through the lung capillaries. In the lungs, carbon
dioxide in the blood is exchanged for oxygen from the inspired air. Once enriched with
oxygen, the blood returns via the pulmonary vein to the left atrium of the heart to begin
the systemic circuit. The blood is now bright red in colour.
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Systemic circulation starts with the contraction of the left atrium, transferring blood into
the left ventricle. Contraction of the left ventricle pumps the blood through the aorta into
the arteries and capillaries of the body. In the cells of the body, oxygen is exchanged with
carbon dioxide and then the blood returns to the heart via the capillaries and veins. Blood
is pumped from the heart into the Aorta, and returns to the heart through the Superior and
Inferior Venae Cavae, from the upper and lower parts of the body respectively.
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capillames

Pulmonary cirguit
1“,l Trunk Heart
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Ve if anid fegs

1 circuat A
| ATtETIeS

Artenioles
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Figure 6 Circulatory system

2.3.6.1 Pulse and Blood Pressure

The pulse is the pressure wave caused by the contraction of the heart as the blood

moves through the arteries. The best points at which to feel the pulse are where the

artery lies near the surface of the body, and near a bone or hard surface against which
pressure can be applied. Pulse rate will vary considerably because of such factors as age,
activity, emotional response, injury, physical conditioning, disease, medications or
environmental conditions.
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The most reliable site at which to take a pulse is the carotid artery (in the neck) since it is
usually quite accessible, very large, and close to the heart.

The carotid pulse is found in the neck immediately to each side of the larynx and trachea.
The carotid arteries are two of the most important blood vessels in the body, as they
provide a blood supply to the brain. If no pulse is felt over one carotid, check the other
side to be sure.

Thecarotidpulsei s f ound most easily by locatin)g the Ad
in the centre of the neck, then sliding two fingers to one side towards the back of the neck.

In the Lateral Recovery Position, or where a casualty has a thick or swollen neck, the

carotid pulse may be quite deep and difficult to feel. Do not feel for both carotid pulses at

the same time as this may restrict blood flow to the brain.

In an infant, the carotid pulse may be difficult to feel. The brachial pulse (inner upper arm)
may be more readily found if clothing does not obstruct access.

At each pulsation, the arteries expand and absorb the momentary increase in blood
pressure. As the heart relaxes in preparation for another beat, the aortic valves close to
prevent blood from flowing back to the heart chambers, and the arterial walls spring back
forcing the blood through the body between contractions. In this way, the arteries are like
a flywheel on an engine providing a steady flow of blood through the blood vessels.

Because of this, there are actually two blood pressures within the blood vessels during
one complete heartbeat: a higher pressure (systolic pressure) during ventricular
contraction; and a lower pressure (diastolic pressure) during the relaxation phase. Blood
pressure is usually referred to as the systolic value over the diastolic, e.g. 120/80
(normal). Blood pressure is expressed in millimetres of mercury (mmHg).

Blood pressure can vary considerably between individuals, and according to the time of
day, activity, and emotions. At birth, systolic pressure is about 80 mmHg; in young
persons about 100 to 140; in the elderly from 140 to 170. Strenuous activity can increase
systolic pressure 60 to 80 mmHg above normal. Blood pressure in the veins is less than
in the arteries and is about 31 5 mmHg.

Age Pulse Rate (Beats per min)
Newborn 100-170
12 months 100-170
2 years 100-160
4 years 80-130
8 years and up 70-110
Adult 60-100

Table 2 Normal pulse rates for various ages
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2.4

2.3.6.2 The Spleen

This organ is situated under the ribs in the left upper quadrant of the abdomen. It is
oblong and flat in shape, dark red in colour and is smaller than the liver.

It is a filter, removing damaged and old blood cells and recycling their components. It is a
very vascular organ so it is lacerated, internal haemorrhage may be severe. In some
cases a lacerated spleen may require surgical removal. However, if internal bleeding is
not severe, the injured spleen may repair itself.

2.3.7 SUMMARY

The intimate interrelationship between the circulatory and respiratory systems is essential
to life, and injury to either or both requires immediate first aid action.

The Nervous System

2.4.1 INTRODUCTION

The Nervous (or Neurological) System maintains precise and rapid control over the whole
body through its central, peripheral, and autonomic components. The central nervous
system consists of the brain and spinal cord and connects to the rest of the body through
the nerves of the peripheral nervous system.

Comprising a network of nerve cells and fibres spread throughout the body, the nervous
system interprets, stores, and responds to external and internal stimuli. The nerves of the
peripheral nervous system carry the incoming and outgoing messages of the central
nervous system. The autonomic nervous system controls most involuntary body functions
including digestion and heart rate.

The functions of the nervous system are divided into voluntary (movement, speech, etc)
and involuntary (blood vessel size, breathing, digestion, etc) systems.
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Figure 8 The nervous system
2.4.2 THE BRAIN

The brain, a very soft organ with a rich blood supply, is the control centre for all functions.
It functions at two levels:

1  The cerebral cortex (outer part of the brain) is primarily concerned with conscious
activity such as thought, movement, and sensation. Cortical function is easily
affected by alcohol, drugs, and trauma.
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I  The brain stem (central part of the brain) controls involuntary activities such as
breathing and temperature control. Brain stem function may be affected by alcohol,
drugs, disease, and trauma. If damage is severe, normal survival is not possible.

The brain occupies the entire space within the cranial cavity. The right side of the brain
controls functions on the left side of the body and vice versa. Different areas of the brain
control different functions; e.qg. the frontal lobes control emotion, the parietal lobes in the
centre control movement and sensation, the occipital lobes at the back control vision, and
the cerebellum coordinates movement.

Cerebrum

Frontal lobe
Parietal lobe

Temporal lobe

Occipital lobe

Pituitary

Pons Cerebellum

Medulla oblongata Spinal cord
Figure 9 The brain

2.4.3 PROTECTIVE COVERINGS OF THE BRAIN

Three layers of tissue (Meninges) cover the brain, suspending, protecting, and nourishing
it in the skull. These are:

1  The Pia: the innermost layer is very thin and lies directly over the brain. It contains
many of the brainés blood vessels.

f TheArachnoid:t his is flimsy, |l i ke a spiderds web.
beneath this layer.

1  The Dura: this tough fibrous layer is attached to the inside of the skull. It contains
some large blood vessels which can be torn or lacerated when the skull is fractured.
This causes the accumulation of blood that can cause a haematoma (subdural or
extradural) which can compress the brain.

These three layers continue along the length of the spinal cord through the vertebral
column.

The Cerebrospinal Fluid (CSF) is contained within the subarachnoid space. It bathes the
brain and spinal cord providing nutrients. It also serves to cushion sudden movement like

a shock absorber, and to protect the brain from being damaged by impact against the
inside of the skull.

Occasionally CSF may leak out of the nose or ear when there is a fracture of the base of
the skull. This is a sign that the dura and/or the arachnoid have been lacerated or torn.
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Figure 10 Protective coverings of the brain

2.4.4 THE BRAINSTEM

At the base of the brain, the brainstem joins the brain to the spinal cord. The brainstem is
the site of most of the involuntary nervous system control and is one of the most
protected parts of the body.

2.4.5 THE SPINAL CORD

The spinal cord is a two-way communication system between the brain and the entire
body. The nerve fibres making up the spinal cord cannot be repaired and only rarely is
normal function restored after severe injury.

The spinal cord is contained within the vertebral canal in the vertebrae of the spinal
column. Nerves leave the spinal cord in pairs at each vertebral junction.

Spinal nerve

Ventral root Dorsal root

Cartilaginous

disc
Transverse
process
Spinal cord
Figure 11 The spinal cord
2.4.6 PERIPHERAL NERVOUS SYSTEM

The peripheral nervous system consists of thousands of sensory and motor nerves.
Sensory nerves conduct information from a variety of sensory endings in the skin, joints,
muscles and bones to the brain via connections in the spinal cord, while motor nerves
transmit messages from the brain through the spinal cord to the body. The eye and ear
are specialised sensory organs.

Australian Ski Patrol Association
Advanced Emergency Care Manual i 8™ Edition, 2010



~

2.4.7 THE EYE

The eyes are globular, jelly-filled organs set in deeply cupped sockets in the bones of the
skull. Each eye is protected in the front by the eyelids. At the rear of the eye the optic
nerve leaves the eyeball entering the brain at the front, finishing in the visual cortex at the

back of the brain.

Tear glands beneath the upper eyelids produce tears to lubricate the eye. The tears drain

into the nose through tear ducts located at the inner corner of the eyes.

The size of the pupil is controlled by the muscles in the iris (the coloured part surrounding
the pupil) to regulate the light entering the eye. The pupils require a fully oxygenated
brain for normal function. Complete relaxation of the iris resulting in a dilated pupil without
any reaction to light occurs when the brain is deprived of oxygen. This can also occur as

a result of direct trauma to the eye or as a result of some drugs and eye drops.

Sclera Choroid

Ligaments

Lens

Fovea
Comea Blind
spot
Pupil
Iris
Ciliary Optic
body nerve

Conjunctiva Vitreous Central canal
humor

Figure 12 The eye

2.4.8 THE EAR

The pinna (outer ear) is formed entirely of cartilage with a skin covering and is the only
visible part. The middle ear is the space between the ear drum and the inner ear, and
contains the three tiny bones which transmit sound waves from the ear drum to the

hearing organ.

The middle ear communicates with the back of the throat via the Eustachian tube which
allows for equalisation of pressure between the middle ear and the outside (when

changing altitude or diving).
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Figure 13 The ear

The inner ear is located in solid bone at the base of the skull and contains the hearing
and balance organs which send their messages to the brain via the vestibulo-cochlear
nerve.

Skull fractures involving the base of the skull may disrupt the hearing mechanism, and
may allow blood or cerebrospinal fluid to leak out of the ear canal.

2.5 Musculoskeletal System

The Musculoskeletal system is comprised of bones, joints, muscles and related
connective tissues. The bones provide the framework for the body and protection for
internal organs. The muscles provide motor power and the joints allow for movement.

251 BONES
There are 206 bones in the normal skeleton. Their function is to:
1  Provide support;
Enable movement (through muscles pulling on bone);
Protect body organs;

1

1

1  Give shape (framework);

1  Produce red blood cells; and
1

Store mineral salts (Calcium)

2.5.1.1 Types of Bones
Bones are classified according to their shape:

1 Long bones are found in the arms and legs. They act as levers and enable
movement.

1  Short bones are found in the fingers and toes. They permit flexibility and movement
without loss of strength.
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