Option 3 – Sports Medicine

HOW ARE SPORTS INJURIES CLASSIFIED AND MANAGED?

· Ways to Classify Sports Injuries

-Direct

An external force is applied to the body eg. a boxer receives a blow to the nose

-Indirect

The injury occurs at a distance from the point of impact. An intrinsic force occurs without an external force eg. a gymnast falls on an outstretched hand and fractures their collar bone, an abnormal muscular contraction which fractures the patella after a minor twisting fall.

-Overuse

Repetitive low-intensity activity can result in small tears where the tendon joins the muscle; it can result in tendonitis or stress fractures.

-Soft Tissue

Extrinsic: excessive force is applied suddenly to a body part causing immediate pain and tissue damage.

Intrinsic: caused by forces generated from the tissue, strains and sprains. 

For example, a direct blow as being hit by a cricket ball or sprains, strains, bruises and lacerations.

-Hard Tissue 

Dislocation of a joint can occur due to recurrent joint instability as well as acute joint injury. Fractures may be caused by direct contact, indirect force on a body part, abnormal muscle action or overuse/repeated trauma. eg. a basketball player who has had recurrent injury to the left finger joints, or the high jumper who lands awkwardly on their feet, fracturing their patella.

· Soft Tissue Injuries

Soft tissue injuries are the most common injuries in sport. They include:

· Skin injuries; cuts, blisters etc.

· Muscle injuries; tears or strains, bruises etc.

· Tendon injuries; tears or strains of tendons, tendonitis

· Ligament injuries; sprains and tears of ligament fibres

Soft tissue injuries can result in internal bleeding and swelling and prompt and effective management of this bleeding aids recovery.

Soft tissue injuries can be acute, happen suddenly, or chronic, occur over a prolonged period.

-Tears, sprains and contusions

Tears

A tear is a disruption of the fibres of a muscle or tendon. They occur when a muscle is overstretched or contracts to quickly

Sprains

A sprain involves the ligament being stretched, torn or ruptured from the bone. Healing is quite slow as ligaments have poor blood supply. Rehabilitation is required for repair

Contusions

A contusion, or a bruise, is bleeding into the soft tissue. Bleeding into tissue causes the formation of a haematoma as the blood clots in the connective tissue.

-Inflammatory response (a self-healing response)

Phase One

· Inflammatory stage (first 24-72 hours)

· Increase flow of blood and fluids to site (oedema)

· Bleeding if tissues and blood vessels are damaged

· Pain, swelling, discolouration, heat

· Loss of function

Phase Two

· Repair and regenerative stage

· 3 days to 6 weeks

· Elimination of debris

· Formation of new fibres

· Production of scar tissue

Phase Three

· Remodelling stage

· 6 weeks or more

· Increase in scar tissue

· Formation of new tissue to strengthen and develop

-Skin abrasion, laceration, blisters and calluses

Abrasions

An abrasion is skin that has been scraped and caused shallow bleeding.

Lacerations

Lacerations occur when flesh incurs an irregular tear. They can be deep and are easily infected and require cleansing/sterilising. Lacerations may need sutures and pressure and ice can be used to control bleeding and swelling.

Blisters

Blisters are caused by friction and are the collection of fluid within the surface layer of skin.
Calluses

Calluses are the increased thickness of skin over bony protuberances. They are caused by constant pressure from an external source and can crack or tear and cause pain. They can be avoided by ensuring well-fitted equipment is always used.

· Managing Soft Tissue Injuries

Rest

Ice

Compression

Elevation

Referral

** immediate treatment of skin injuries

· Hard Tissue Injuries

Hard tissue injuries are injuries involving damage to the bones in the body. They range from severe fractures and joint dislocation to bruising of the bone. Bone bruising occurs when a direct force causes bleeding between the outer layer of the bone and the underlying compact bone; it is very common in the tibia. Internal bleeding can result from fractures and can lead to shock and circulatory complications.

Secondary injuries occur when an injury is poorly treated and not properly healed.

· Managing Hard Tissue Injuries

· Immobilisation – use a splint or sound body part to support an injured body part and keep it from moving

· Medical treatment – ASAP

· If soft tissue also damaged use RICER. However do not place ice on bone.
· Assessment of Injuries
Talk – find out location of pain, injury history and how the injury occurred

Observe – look for swelling and compare to other body part

Touch – feel for any irregular heat omitted from the injury

Active Movement – ability for the person to move themselves without pain

Passive Movement – you move area for signs of pain

Skills Test – test ability to partake in skills and return to play

HOW DOES SPORTS MEDICINE ADDRESS THE DEMANDS OF SPECIFIC ATHLETES?

· Children and Young Athletes

Children and young athletes require careful monitoring and nurturing in their sporting activities in order to avoid injury, to reduce potential conflict with chronic illnesses and to ensure a long and happy participation in sport.

-Medical conditions

Medical conditions can impact on children’s participation in sport. When medically supervised these conditions should not impact upon the child’s ability to participate in sport. However, there may be times when participation is not recommended. 

Asthma

Asthma is caused by a sudden or progressive narrowing of the airways. In Australia it affects up to 25% of children. All asthmatic children should have an asthma management plan and medication should always be accessible.

Diabetes

Diabetes occurs when the pancreas is unable to make enough, or makes too much, insulin. Insulin is the hormone that allows the body to use glucose in the blood as energy. 

Hypoglycaemia is caused by missing or delaying meals, exercise or having to much insulin.

Epilepsy

Epilepsy is characterised by recurrent seizures. A seizure is caused by abnormal discharge or electrical activity from the brain. Medications and supervision is needed and more attention is needed when involving water activity.

-Overuse injuries
The bone structure in children is different to adults, as they have growth plates at the ends of many of their bones. Fractures that occur when a growth plate is present are called epiphysial fractures. Damage to a growth site is called osteochondroses. These injuries can also occur in tendons and ligaments. They are preventable by monitoring and controlling the frequency and type of training and competition. Rest or a decrease in activity levels if usually recommended if an overuse injury does occur.

-Thermoregulation

Thermoregulation is the control of the body’s temperature. Children are highly susceptible to extremes in temperature.

Hot and Humid Conditions

During these conditions all children should:

· Wear light and loose fitting clothing and a hat

· Drink plenty of fluid before, during and after an activity

Heat illness is characterised by weakness, headaches, cramps, nausea, fainting and flushed skin. If signs and symptoms are present the child should be removed to a cool place, given plenty of water and cooled with wet towels or sponging.

Cold Conditions

As children have little body fat they are more at risk in cold conditions. They should wear appropriate layers of clothing and all wet clothing should be removed ASAP.

-Matching of opponents

To reduce the risk of injury, the opponents in children’s sport and competition should be closely matched, taking into account the following factors:

· Size

· Strength

· Skill

· Age

· Gender

· Disabilities

· Height

· Weight

Children play sport for various reasons; to have fun, make new friends, and learn new skills and to be physically active. Children in sport are not playing as “little adults”, their needs are very different and the conditions they play under should also be different. Modification of sport provides significant advantages to most children involved. 
Sport can be modified in the following ways:

· Playing area reduced to lesson physical demands on children and to increase the chance of scoring

· Equipment size reduced for greater control

· Game length shortened for maximum concentration

· Season length shortened

· Rule changes to assist skill development and to promote fun

-Appropriateness of resistance training

Resistance training is defined as “a specialised form of conditioning that is used to increase one’s ability to exert or resist force”. Resistance training appears to enhance both muscular strength and muscular endurance in children. The National Strength and Conditioning Association in the USA state:

· A properly designed and supervised resistance training program:

· Can increase strength

· Enhance motor skills and sports performance

· Help prevent injury

· Improve psychological well-being

· Enhance overall health

· An analysis of injuries associated with resistance training in young athletes shows that most are caused by poor training, excessive loads, poorly designed equipment and a lack of an experienced and/or qualified adult supervising.

· Adult and Aged Athletes

The benefits of regular physical exercise in adults and aged persons include:

· Reduced risk of heart disease, stroke, colon cancer and diabetes

· Stronger bones, more supple joints and less risk of injury through falls

· Improved breathing and weight control

Before starting any vigorous exercise, men over 40 and women over 50, should seek the advice of their doctor. If the person has had chest pains, serious weight problems, high blood pressure, or diabetes they should also consult their doctor prior to starting an exercise program.

-Heart conditions

Heart conditions include myocardial infarction, angina, cardiac failure, arrhythmia and recovery from surgery or procedures. Exercise plays a vital role in recovery from heart conditions. A light to moderate physical activity program with sessions most days of the week is recommended as a starting point. Instruction and self-monitoring is vital and warning signs include:

· Chest pains

· Breathlessness

· Dizziness

· Nausea

Recommended activities include:

· Walking

· Water activities

· Resistance training using light loads and high repetitions

· Cycling

-Fractures and bone density

Osteoporosis is a disease in which bones lose minerals, especially calcium, and become thin and weak. An understanding of the relationship between weight-bearing activity and bone density is important when devising strategies to maximise and maintain skeletal strength in the adult population. Regular bouts of physical activity will strengthen bones and muscles and improve balance, thus reducing the risk of falls and resulting fracture. Falls are the most common cause of injury in aged persons.

Recommended activities include:

· Walking

· Supervised resistance training

-Flexibility and joint mobility

Arthritis is an inflammation of the joints and is generally characterised by painful and swollen joints. osteoarthritis or degenerative joint disease, is the most common form, and is most common in hip and knee joints. Exercise will help to alleviate pain, stiffness and inactivity that can cause arthritis to become a disability.

Recommended activities include:

· Non-weight bearing activity – swimming, cycling

· Yoga

· Activities designed to improve flexibility

· Female Athletes

-Eating disorders
Eating disorders involve concerns about weight and appearance. They are influenced by body image. They are more common in sports such as gymnastics and dancing where body image is extremely important.

-Iron deficiency

Iron deficiency causes fatigue and loss of energy in female athletes, especially endurance athletes. Supplements can be advised. Intake of vitamin C assists with iron absorption. Anaemia can result from low iron levels which affects the oxygen carrying capacity of the athlete. Care should be taken with the endurance athlete as iron can be lost through sweat. Some loss of iron is due to menstruation.

-Bone density

Bone density in women is affected by oestrogen hormone levels which decrease in menopause. Irregular menstruation patterns or cessation of menstruation during training may cause increased bone loss. Long term loss of bone density may lead to osteoporosis. Adequate calcium is essential, as is regular weight bearing exercise throughout life.

-Pregnancy

During a normal pregnancy, sporting and activity should continue. Self-regulated activities rather than competition would be advised. Activity is recommended as it enhances muscle tone, general fitness and weight control. Many female athletes suggest pregnancy and childbirth increase ability to train and perform at a higher level following the pregnancy.

-Menstruation

Changes can occur in normal menstruation cycles due to over-training and excessive weight loss. Amenorrhoea, long pauses between cycles, can occur and menarche can be delayed in some athletes. Changes can be reversed.

WHAT ROLE DO PREVENTATIVE ACTIONS PLAY IN ENHANCING THE WELLBEING OF THE ATHLETE?

· Physical Preparation
-Skill and technique

Skill and technique relate to the efficiency with which we perform the required activities. Skilful players perform difficult movements with ease and precision. They display a high degree of temporal patterning, pacing and control. Correct skill development is essential to prevent injury. Most people appreciate the importance of skill acquisition to improve performance. It is equally important in the prevention of injury.

-Safe sporting movement

Groundwork in fundamentals must be given to ensure that the movements are acquired and rehearsed in the safest possible way. Safety equipment may need to be used. Difficult skills should not be expected of young athletes.

-Flexibility

Sports people require additional, specific flexibility according to the demands of their particular sport. Muscles need to be stretched beyond the range required of them in the sport, prior to performance.

Static stretches: muscle is gradually stretched beyond normal range and held for 30 seconds.

Proprioceptive neuromuscular stretching (PNF): static stretch is followed by an isometric contraction and a relaxation phase in the lengthened position.

-Endurance

In term of the skeletal muscle system, we refer to endurance as “local muscular endurance”. “Cardiorespiratory endurance” is the ability of the heart and lungs to deliver oxygen to the working muscles for the cells to use and remove wastes. Adequate physical preparation to improve endurance means that the appropriate energy system must be identified and specifically developed to meet the demands of the activity. Off-season and pre-season training is essential to develop endurance. Athletes who fail to develop endurance risk fatigue, making the athlete more susceptible to injury. 

-Strength

Strength is the ability of a muscle or muscle group to exert force against resistance. The degree of strength required depends on the nature of the sport. Demand for strength that had not been developed can lead to muscles and joint injuries. Adequate strength must be developed to a level that ensures the body’s structures are able to cope with the potential physical stresses for the duration of the game. Inadequate levels will increase the potential for injury.
-Sport-specific requirements

The physical requirement of a sport determines the extent to which components of fitness need to be developed. Once the components are identified, training programs can be established to ensure each of the required components is developed appropriately. Fatigue can lead to problems in performing skills or a loss of control over movements, which will cause injury. Identifying the requirements and developing them will enhance physical preparation and be a major factor in the prevention of injury.

-Individual participant’s needs

Encompasses the specialised needs of players in relation to:

· Genetic makeup, physical attributes, current fitness levels

· Role on the field of play

· Position they play in the team

The somatotype of the player should also be taken into account with respect to the position that they play.

-Warm-up, stretching and cool-down

The warm-up needs to be geared to the demands of the sport. As a general rule, sports that require explosive movements require a longer warm-up than other activities where the prime demand is endurance. Warm-ups cause redistribution in blood flow. Activity causes blood to be drawn to the skeletal muscles where oxygen and nutrients are need by the cells to enable muscle contraction. Higher muscles temperatures increase the ability of the muscle to stretch without tearing and improve the time it takes for a muscle to respond to stimuli. 
The warm-down is essential to:

· Maintain the stretch in muscle groups

· Disperse lactic acid

· Prevent blood-pooling

An adequate warm-down involves stretching for approximately 10 minutes, performing callisthenics, and finishing with a gross motor activity such as a light job or a swim.
· Sports Policy and the Sports Environment
-Responsibilities of clubs, schools and administrators

Regulations for sports injury prevention are the responsibility of the sporting bodies themselves. Sportsafe Australia has recommended that sport safety plans be developed at the club level. The sport safety plan should include:
· Use of playing and protective equipment

· Participants and activities

· Roles and coaches and officials

· Provision of first aid personnel and equipment

· Checking for hazards in playing areas before play

· Injury surveillance

-Rules of sports and activities

Rules and the ways they are implemented and enforced, have a role in preventing injuries. Officials, referees, umpires, linespersons and marshals, have a duty of care to the athletes. Many rule changed are introduced to prevent injury.

-Modified rules for children

Modifications in children’s sport are designed to develop sporting skills, promote fun, prevent injury and encourage participation. 
-Even competition

Players should be grouped in terms of skill level and in the case of children, in terms of age, height, and physical maturity where possible. The benefits include a balanced competition that will encourage long-term participation; skills can continue to improve in a non-threatening environment and reduced risk of injury.

-Grounds and facilities

The operators of the facilities have a duty of care to provide a safe place for activities. Coaches and trainers have a similar duty of care. Sportsafe Australia recommends that at the facilities level, the sport safety plan should focus on:

· Facility design and layout

· Spectators and participants

· Facility maintenance

· Provision and maintenance of equipment

· Provision of first aid facilities and qualified personnel
· Protective Equipment
-Apparel and protective equipment

[see table in book for types]

The role of protective equipment in sports is to reduce the risk of injury from accidental and routine impacts. The use of protective equipment will dissipate the force of the impact away from the player. Barriers to using protective equipment include:

· Cost

· Peer pressure

· Comfort

· Regulations

· Perceptions of risk

-Safe court and field design

· A playing surface clear of hazards

· Adequate lighting

· Goal posts padded and securely fixed

· Spectators safely separated from players with an appropriate barrier

· Access for emergency vehicles

· Natural hazards appropriately signposted

-Safe playing equipment

Safe playing equipment should be suited to size and ability, regularly checked and maintained, sufficient in number, padded appropriately, stable or movable if necessary, properly erected/constructed.
· Thermoregulation
Thermoregulation is the control of the body’s temperature. The body controls its temperature in three ways:

· Changing the amount of blood flow to the skin

· Sweating

· Shivering

-Temperature regulation

The body loses and gains heat through four processes:

· Convection – loss of heat via the circulation of cool air around the body

· Radiation – heat radiated from a warm object to a cooler one

· Conduction – heat transferred from the body when it comes in contact with a cooler object

· Evaporation – the body loses heat through the evaporation of sweat on the skin. Evaporation converts the sweat to gas.

Guidelines for fluid replacement:

· Sweat in mainly water with little salt. Salt tablets can make hydration worse

· Drink cool water, it is absorbed better than warm water

· Thirst is a poor indicator, if you are thirsty you are already dehydrated

Fluid replacement routine:

· Avoid starting exercise routine

· Drink at least 500mL of water ½ hr to and hr before a game

· Drink 200mL every 15 minutes of a game

· Drink at least 500mL to 1L after game and continues until fluids are replaced
· Taping and Bandaging
-Preventative Taping

[see sheet in book for diagram and instructions]

-Taping for isolation of injury

Often required after an injury has been sustained and may be necessary during the rehabilitation process. May be required so that the athlete can participate in body conditioning exercises to maintain fitness as much as possible during recuperation

-Bandaging for immediate treatment of injury

Using the RICER regime means that compression bandages will be applied to restrict bleeding into the injured area. Bandaging at this point serves to limit the movement of the body part, usually by securing it to another body part.
HOW IS RECOVERY FROM INJURY MANAGED?
· Injury Management Procedures

Injury management involves the rehabilitation of the athlete to restore more normal functioning of the injured part and the prevention of re-injury. 
Indications of recovery include the ability to return to previous levels of skill, fitness and competition and the healing and regained function of injured tissue.

-Progressive mobilisation

The aim of progressive mobilisation is to get the injured part moving again as soon as possible without increasing pain. It helps prevent the joint from becoming stiff and helps scar tissue to heal.

-Stretching

Scar tissue will form in the direction of stress across damaged tissue. If the injured structure is not systematically mobilised in typical directions of stress, tight and poorly organised scar tissue will form.

-Conditioning

It is critical that strength endurance and control be developed around the injury as soon as possible. Rehabilitation exercises commence with low demand around the injury and progress towards more demanding exercises that resemble the actual requirements of the sports activity.
-Total body fitness

A program of total body fitness work, with exercises that do not compromise the injury, is implemented early in recovery.

-Training

Progressively increase the demand on the injured tissue. Training during rehabilitation needs to cover all requirements of the athlete’s sport as they continue to progress.

-Taping

Taping provides to benefits to injury management:

1. provides physical support for the injured structure

2. provides psychological support and relieves some anxiety

Other benefits include:

· prevention of unwanted movement

· enhances athletes sense of balance and position (proprioception)

-Use of heat and cold

Heat stimulates blood flow and will improve healing. Heat relaxes muscles and eases pain, but heat can make swelling worse. It is for this reason that the use of cold is recommended immediately after an injury and heat is recommended for later on when the swelling decreases.

-Specific programs

The sports trainer should assist in the rehabilitation process by setting other activities that the athlete can do without pain and where the skills of the sport can still be practised.

· Return to Play

The athlete is brought back into competition gradually. It is common to return to play in a lower grade to allow for match fitness.

-Indicators of readiness to return to play

· Pain-free in typical competitive activities
· Move with equal control/alignment on injured and non-injured side

· Demonstrates appropriate skill level for competition with no evidence of favouring

· Moves without restriction

· Normal skill levels have returned

· Participates in full training

· Coach is happy with form

· Athlete is psychologically ready to return

-Monitoring progress

During treatment, clinical tests are administered to ensure that the athlete is progressing at the optimal rate. Prior to return to play, the athlete should be put through a series of tests to determine their readiness. The tests forerun to sport involve performance of typical movements and encountering typical forces associated with their sport.

-Taping

Taping may be used as there may be minor deficiencies around the injured site for 6-12 months and the athlete may need support braces or tape.

-Specific warm-up procedures

Warm-ups should move from general movements to specific movements and be at least 15 minutes in duration. The warm-up may need to be more specific to the injured area.

WHAT ETHICAL QUESTIONS ARE RAISED BY THE INCREASED USE OF SPORTS MEDICINE?

· Playing with Injury

-Pressure to participate

Often the services of talented players are required before injuries have fully healed. Players may have injuries heavily strapped or may be given injections to prevent pain from impact on the injured area. Coaches see players as commodities. It is unwise and dangerous to insist on or pressure athletes to resume play before injuries have fully healed. Pain in an injury indicates tissue damage and shows that further rehabilitation is necessary. Pain-killers desensitise the damaged area and set an environment for further damage without the athlete realising.

-The roles of the coach and sports medicine practitioner

In an ideal situation, the role of the coach and sports medicine practitioner are separate. The role of the sports medicine practitioner is to:

· Prepare

· Be equipped

· Educate

· Advise

The role of the coach is to:

· Teach

· Demonstrate

· Train

· Motivate

· Organise

· Discipline

· Plan

· Advise

· Use of Drugs

-For strength

Human Growth Hormone

HGH is a hormone produced by the body that is responsible for growth. Artificial forms are taken by some athletes to increase muscle size and strength. It also acts in the mobilisation of fat and making it available as a source of energy. Long-term side-effects include:

· Overgrowth of face, hand and feet (acromegaly)

· Gigantism

· Muscle weakness

· Diabetes

· Heart disease

· Disfigurement from bony overgrowth

· Osteoporosis and arthritis

Anabolic Steroids

Steroids can be anabolic or androgenic. It is impossible to produce a steroid that is completely anabolic and androgenic. Steroids are widely used to increase weight, strength and power and reduce the recovery time between workouts. Steroids stimulate protein synthesis is muscle cells. This increases the body’s ability to utilise protein and prevent its degeneration. The real value of steroids if difficult to assess because:

· Their use is illegal

· It is difficult to conduct studies due to ethical concerns

It is known that:

· Steroids work best with a heavy training program

· Aggressiveness created by the drug is important to performance

· Some weight and strength gains occur

· They provide no improvement in oxygen uptake or endurance capacity

Effects can include:

· Testicular atrophy and decreased levels of reproductive hormone

· Increased or decreased libido

· Liver damage

· High blood pressure, decreased HDL and increased LDL leading to heart disease

· Increased nervous tension and possible manic or depressive episodes

· Increased masculinity and heightened risk of musculotendinous injury

Effects on women include:

· Infertility, clitoral hypertrophy and sore nipples

· Increased sex drive

· Masculine appearance

· Increased aggressiveness

-For aerobic performance

Erythropoietin (EPO)

EPO was originally developed for people with anaemia and kidney deficiencies to produce extra red blood cells. It acts on bone marrow, stimulating red blood cell production. It is a form of “blood-doping” because the increase in red blood cells allows athletes to absorb more oxygen and improve stamina. 

Effects include:

· Change in blood viscosity leading to poor circulation, blood clots and strokes

· Chest pain

· Headaches

· High blood pressure

· Joint pain

· Fatigue

· Shortness of breath

· Possible death

Until recently EPO was undetectable by testing procedures.

-To mask other drugs

Some drugs are used to mask other drugs, dilute urine and decrease excretion of the erogenic drug.

Diuretics

Diuretics are used to treat health problems like liver and kidney disease and also used to clear evidence of steroid use. Detrimental effects include:

· Dehydration

· Dizziness and possible fainting

· Headaches

· Loss of coordination

· Heart and kidney failure

Alcohol

Alcohol is a depressant and slows down bodily functions. It is commonly found in cough mixture, so athletes may use cough mixture as a masking drug. Effects include:

· Dizziness and loss of coordination

· Loss of inhibitions

· Slowed reactions and slurred speech

· Blurred vision

· Possible aggression

· Vomiting

· Unconsciousness or death if large amounts consumed

-Drug Testing

Drug testing was first carried out at the Mexico Olympics in 1968. Prior to 2000 Sydney Olympics, only urine testing was permitted. The process of drug testing is now well established for elite athletes and in Australia is carried out by the Australian Sport Drug Agency. 

Current drug testing procedures for urine samples involve:

· Selection of an athlete

· Collection of urine sample

· Placement of sample in two envopaks

· Sending both samples to the lab for testing

· If the sample is positive, the athlete is informed.
