Injury and Prevention FINAL notes:

Thigh, Hip, Groin and pelvis:
· assessment of thigh:
· history, observation
· functional test: 
· all active, passive and resisted knee and hip test to be performed and maybe ankle, if there is a fracture tests are not performed
· prevention of thigh injuries:
· needs maximum strength, endurance, and extensibility to withstand strain
· Hip groin and pelvic region anatomy:
· Pelvis moves in three planes, hip is true ball and socket joint, muscles most commonly injured in that region
· Assessment:
· Center of gravity located ANTERIOR TO SACRUM
· Injury can cause disability in lower limbs, trunk or both, low back may also become involved due to proximity
· Observations: hips, pelvis tilt, lordosis or flat back, lower limb alignment of knees, patella, feet, pelvic landmarks (ASIS, PSIS, iliact crest), standing on one leg, pubic symphysis pain or drop on one side, ambulation, walking, sitting, pain will result in movement distortion
· Hip:
· Flexion: 110-120, extension: 10-15, abduction: 30-50, adduction: 30, lateral rotation: 40-60, medial rotation: 30-40
· Special tests:
· Thomas: hip flexor tightness
· Femoral anteversion: intenal rotation in excess of 35 degrees, femoral retroversion: external rotation of 45 degrees 
· Patrick test: pathological conditions of hip and SI joint
· Renne’s test: tensor fasciae latae and illiotibial band tightness: pain felt at lateral femoral condyle
· Nobel’s Test: tensor fasciae latae and illiotibial band tightness, pain at 30 degrees at lateral femoral condyle (pressure applied to lateral femoral condyle while knee is extended)
· Ober’s test: used to determine presence of contracted TFL or IT band, thigh remain in abducted position not falling into adduction
· Trendelenburg’s test: affected side is higher indicating weak abductors (glut medius)
· Piriformis test: hip internally rotated, tightness in piriformis
· Ely’s test: tightness of rectus femoris
· Measuring leg length discrepancy: can have a difference of more then 2.5cm, active individuals may experience problems with as little as 3mm difference
· Leg discrepancy:
· True or anatomical: shortening may be equal throughout limb or localized in femur or lower leg, measurement taken from medial malleolus to ASIS
· Apparent or functional: result of lateral pelvic tilt or from a flexion or adduction deformity, measurement is taken from umbilicus to medial malleolus

Recognition and Management of Specific Thigh Injuries:
· Quadriceps Contusions:
· Etiology: sudden and severe impact, constant exporsure to traumatic blunt flow, extent of force and degree of thigh relaxation determine depth and functional disruption that occurs
· Sighns and symptoms: pain, immediate effusion, palpable swollen area, graded by tissue disruption (superficial to deep with increasing loss of function)
· Management: PIER, crutches for more secere cases, ROM flexibility and strength, heat, massage, prevent myositis ossificans
· Rehab: exercises after actue phase, mild stretches, elastic wrap for support, protect site
· Myositis ossificans:
· Formation of ectopic bone following repeated blunt trauma, disruption of muscle fibers, capillaries, fibrous connective tissue and periosteum, gradual deposit of calcium and bone formation
· Signs and symptoms: x-ray shows calcium deposit, pain weakness and swelling, tissue tension and point tenderness with knee flexion
· Management: may require surfical removal if too painful and restricts motion
· Quadriceps muscle strain:
· Etiology: sudden stretch when athlete falls on bent knee or sudden contraction, associated with weakened or over constricted muscle
· Signs and symptoms: peripheral tear causes fewer symptoms than deeper tear, pain, spasm
· Management: RCIE, NSAIDS, wrap, crutches, isometrics and stretching
· Hamstring Muscle strains:
· Etiology: hamstring and quad contract together, change in role from hip extender to knee flexor, fatigue posture leg discrepancy lack of flexibility 
· Signs and symptoms: grade 1: soreness during movement and point tenderness, Grade 2: partial tear, severe pain and loss of function, Grade 3: rupturing of tendinous or muscular tissue, involving major hemorrhage and disability
· Management: RICE NSAID, recovery may take months to a full year, greater scaring = greater recurrence of injury
· Groin strain:
· Etiology: difficult to diagnose, injurt to one of the muscles in femoral triangle region, occurs from running, jumping twisting with hip extermal rotation or severe stretch
· Signs and symptoms: sudden twinge or tearing during active abduction/adduction, produce pain weakness and internal hemorrhaging
· Management: RICE, NSAID and analgesics for 48-72 hours, rest is critical
· Trochanteric Bursitis:
· Etiology: inflammation at site where fluteus meidus inerts into IT band, due to direct blow or tight ITB
· Signs and symptoms: lateral hip pain, palpation reveals tenderness over lateral aspect of greater trochanter, IT band and TFL positive tests
· Management: RICE, NSAIDS and analgesics, look at biomechanics and Q angle
· Pelvic Contusion:
· Contusion of iliac crest or abdominal masculature, result of direct blow
· Pain spasm and transitory paralysis of soft structures
· RICE, NSAID, bed rest 1-2 days, referral must be made, x-ray, ice massage
· Osteitis pubics:
· Seen in distance runners, stress on pubic symphysis, rest, gradual return to activity
· Thigh and Hip rehabilitation techniques
· General body conditioning
· Flexibility
· Strength: progression should move from isometric exercises to isotonic strengthening PRE’s, exercises for core, swiss ball
· Neuromuscular control: postural alignment and stability strength, balance and closed kinetic chain activities (balance shoe)
· Functional progression and return to activity: begin in pool, non-weight bearing, progression of walking to jogging to running, before returning to play should demonstrate pain free function, full ROM, strength balance and agility

Forearm, Wrist, Hand and fingers:
· anatomy of the forearm:
· blood and nerve supply:
· most of the flexors are supplied by median nerve, externors controlled by radial nerve, blood supplied by radial and ulnar arteries
· assessment:
· history, observation, palpation
· recognition and management of injuries to forearm:
· contusion:
· ulnar side receives majority of blows, acute or chronic, direct contact or blow
· pain and swelling, heavy fibrosis and bony callus could form if repeated blows
· PIER, RICE, protection is critical
· Forearm Splints:
· Severe static contraction
· Dull ache between extensors, weakness 
· Strengthen forearm, wraps or heat, can develop compartment syndrome
· Forearm fractures:
· Ulna and radius generally fracture individually, fraction in upper third can result in abduction deformity due pull of pronator teres, can lead to Volkmann’s ischemic contracture
· Audible pop or crack followed by moderate to severe pain, edema
· RICE and splinting, casting followed by rehab plan
· Colles Fracture:
· Lower end of radius or ulna, MOI is fall on outstretched hand forcing wrist into hyperextention
· Smith fracture (anterior displacement of distal fragment), intraarticular fracture is referred to as a Barton fracture
· Signs and symptoms: forward isplacedment of radius causing visible deformity, extensive bleeding and swelling
· Management: cold compress, splint wrist, x-ray and immobilization
· Anatomy of wrist hand and fingers:
· Blood and nerve supply:
· Three major nerves: ulnar, median and radial
· Special tests:
· Finklesteins test: tests for quervains syndrom fist with thumb tucked inside, positive sign is pain indicating stenosing tenosynovitis
· Tinel’s sign: taping over transverse carpal ligament, tingling presence of carpal tunnel syndrome
· Phalen’s test: tests for carpal tunnel
· Valgus/varus: used to test collateral ligaments
· Lunotriquetral ballottement test: assessing laxity pain and crepitus, positive test indicates instability that often results in dislocation of the lunate
· Circulatory and neurological evaluation:
· Hands should be felt for temperature, pinching fingernails detects circulatory problems
· Allen’s test: clench fist 3-4 times, pressure applied to ulnar and radial arteries, patient then opens hand, one artery is released and should fill immediately
· Functional evaluation:
· Range of motion in all movements of wrist and fingers must be assessed
· Active rested and passive motions compared bilaterally
· Recognition and management of injuries
· Wrist sprains: 
· most common wrist insure, hyperextended, violent flexion or torsion, pain and swelling
· x-ray if severe, RICE
· tenosynovitis:
· cause by repetitive wrist accelerations and decelerations,
· pain with passive stretching, tenderness and swelling over tendon
· ice massage, NSAID
· tendinitis:
· pulling movements of flexor carpi radialis and ulnaris, overuse
· pan on active use or passive stretching
· PIER, NSAID
· Nerve compression, entrapment, palsy:
· Median and ulnar nerve compression, direct trauma to nerves
· Sharp or buring pain associated with skin sensitivity or paresthesia, deformity
· Chronice entrampment, surgical decompression
· Carpal tunnel:
· Compression of median nerve
· Sensory and motor deficits
· Quervain’s Disease (Hoffman’s disease):
· Stenosing tenosynovitis in thumb (extensor pollicis brevis, abductor pollicis longus)
· Aching pain, positive finklestein’s test
· Immobilization, rest
· Dislocation of lunate bone:
· Hyperextension
· Pain, swelling
· Kienbocks Disease:
· Loss of blood supply to lunate bone resulting in osteonecrosis
· Scaphoid fracture
· Hamate fracture
· Wrist ganglion: synovial cyst
· Contusion and pressure injuries of hand and fingers:
· Result of blow or compression of bones 
· Trigger finger of thumb:
· Repeated motion of fingers may cause irritation producing tenosynovitis
· Extensor tendon avulsion:
· Caused by blow to tip of finger avulsing extensor tendon from insertion (baseball or basketball finger)
· Boutonniere Deformity:
· Rupture of extensor expansion dorsal to middle phalanx
· Flexor digitorum profundus rupture
· Dupurtrens contracture:
· Nodules develop in palmer aponeurosis limiting finger rextension, often in 4th or 5th finger
· Gamekeepers thumb:
· Sprain of UCL of MCP joint of thumb
· Sprains of interphalangeal joints:
· Collateral ligament, volar plate, extensor expansion tears
· Swan neck deformity and psuedoboutonniere deformity:
· Distal tear of volar plate= swan, proxima = psuedoboutonniere
· PIP dorsal dislocation:
· Hyperextenstion that disrupts volar plate at middle phalanx
· PIP palmar dislocation:
· Caused by twist while digit is semiflexed
· MCP dislocation:
· Caused by twisting or shearing force
· Metacarpal fracture:
· Direct axial forced or compressive force
· Bennett’s fracture:
· Occurs at carpometacarapl joint of the thumb as a result of an axial and abduction force to the thumb
· Distal Phalangeal fracture
· Middle phalangeal fracture (direct trauma or twist)
· Promximal phalangeal fracture (may be spiral or agular)
· PIP fratures and dislocation: result of an axial load on a partially flexed finger
· Fingernail deformities:
· Change in normal appearance of fingernail
· Scaling or ridging = psoriasis, ridging and poor development = nutritional deficiencings, clubbing and cyanosis = cogenital heart disorders or chronic respiratory disease, spooning or depression = thryroid problems
· Rehab:
· General body conditioning
· Joint mobilizations
· Flexibility
· Strength
· Neuromuscular control: pinching fine motor activities (picking up small objects)

The Elbow:
· Anatomy of the Elbow:
· Allows for flexion, extension, pronation and supination
· 145 flexion 90 supination and pronation
· carrying angle due to distal projection of humerous
· 10-15 in females, 5 in males
· Speacial Tests:
· Circulatory and neurological function:
· Pulse at brachial artery and radial artery
· TINEL’S sign: tap on ulner nerve
· Test for capsular injury:
· Tested after hyperextension of elbow
· Valgus/varus stress test
· Medial and lateral epicondylitits tests:
· Elbow flexed at 45 and wrist extension or flexion is resisted, pain at lateral or medial epicondyle
· Pinch grip test: pinch thumb and index finger together (inability to touch fingers together indicates entrapment of anterior interosseuous nerve between heads of pronator muscle)
· Pronator teres syndrom test: resisted pronation
· Injuries to elbow:
· Contusion
· Olecranon bursitis
· Muscle strains
· Ulnar collateral ligament injures
· Valgus force from repetitive trauma, ulnar nerve inflammation or wrist flexor tendinitis
· Lateral Epicondylitis (tennis elbow)
· Repetitive microtrauma to insertion of extensor muscles of lateral epicondyle
· Medial epicondylitis
· Elbow osteochondritis dissecans
· Little league elbow:
· Repetitive microtraumas that occur from throwing, may result in numerous disorders of growth in pitching elbow
· Tight anterior joint capsule and weakness in triceps, locking or catching sensation
· Cubital Tunnel Syndrome:
· Cubital valgus may cause deep friction problem, ulnar nerve dislocation
· Dislocation of Elbow:
· Extended elbow or sever twist while flexed
· Q angle (epicondyles normally aligned with saft of humerus)
· Fractures of elbow: (above or between condyles)
· Volkmann’s ischemic contracture:	
· Associated with humeral supracondylar fractures, causing muscle spasm swelling or bone pressure on branchial arterly inhibiting circulation to forearm
· Pronator Teres Syndrome:
· Entrapment of median nervem proximal to elbow joint
· Rehab:
· Body conditioning
· Flexibility
· Strengthening: low-resistance-high rept exercises, PNF 
· Closed kinetic chain exercises
· Functional progressions
· Return to activity

Shoulder Complex:
· functional anatomy:
· great degree of mobility with limited stability, rotator cuff and long head of the biceps provide dynamic stability, muscle contractions dynamically control the capsule (GH joint)
· Scapulohumeral Rhythm:
· Movement of scapula relative to humerus
· 30 degrees of GH abduction does not incorporate scapular motion, 30-90 scapula abducts and upwardly rotates 1 degree every 2 of humeral elevation, above 90 scapila and humerus move in 1:1 ratio
· functional tests:
· flexion, extension, abduction and adduction, internal and external rotation, muscle testing
· Apprehension test and relocation test:
· Apprehension used for GH joint instability
· Shoulder impingement test:
· Assess impingement of soft tissue structures	
· Drop arm test: used to determine tears of rotator cuff 
· Empty can test: supraspinatus
· Rehab:
· Immobilization
· General body conditioning
· ROM and flexibility
· Strengthening
· Neuromuscular control: must regain firing sequence
· Functional progressions
· Return to activity

Shoulder injuries:
· clavicular fractures
· middle third, sling isometrics
· Fractures of humerus: epiphyseal fractures more common in young athletes
· Sternoclavicular sprain
· Grades: 1, 2, 3
· Acromioclavicular sprain: graded 1-6 (grades 4-6 require surgery)
· Glenohumeral joint sprain: forced abduction or external rotation
· Acute GH subluxations and dislocations:
· Excessive translation of humeral head without complete separation from joint
· Anterior and posterior dislocation
· Shoulder impingement syndrome:
· Mechanical compression of supraspinatus tendon
· Pain on palpation of subscromial space
· Rotator cuff tear:
· Near insertion on greater tuberosity, involve supraspinatus or rupture of other rotator cuff tendons
· Shoulder Bursitis:
· Subacromial bursa
· Thoracis outlet compression:
· Compression of branchial plexus, subclavian artery vein due to decreased space between clavicle and first rib, scalene compression, compression by pec minor or presence of cervical rib
· Biceps Branchii Rupture:
· Result of powerful contraction, near origin of muscle at bicipital groove
· Bicipital Tenosynovitis:
· Repetitive overhead athlete, stretching of biceps tendon causing irritation to tendon and sheath
· Contusion of upper arm

Painful Arc:
· characteristics:
· pinching of stucture under the acromial arch, around 80 degrees of abduction, greater pain upward then downward
· supraspinatus tendonitis:
· most common cause of PA, pain at insertion, pain on passive abduction at 60-90
· subacromial bursitis:
· may have pain before arc is reached, pain on resisted abduction but not any other resisted tests
· Infraspinatus tendonitis:
· Painful arc, pain on resisted lateral rotation, infraspinatus test
· Subscapularis tendonitis
· Painful arch, pain on resisted medial rotation, point tender at insertion on LT
· Other structures producing painful arc:
· Sprain of inferior acromioclavicular ligament, OA or degeneration of AC joint, GH capsular laxity, metastasis in acromion
· Biceps tendonitis
On Field Acute Car and Emergency Procedures:
- first hour is critical (GOLDEN HOUR)
· emergency action plan:
· maintaining cardiovascular and CNS functioning
· issues plan should address
· outline personnel and role, identify necessary equipment
· trainer should be familiar with community based emergency health care delivery plan
· cooperartion between emergency care providers
· parent notification
· Principles of On-the-field injury assessment:
· Determine nature of injury
· Provide info regarding direction of treatment
· Divided into primary and secondary survey
· Primary: performed initially to establish presence of life-threatening condition, used to correct life-threatening conditions
· Secondary survey: life threatening condition ruled out, gather specific information about injury
· Primary Survey:
· Life threatening injuries take precedents, emergency cardiopulmonary resuscitation
· Dealing with unconscious patient:
· Note body position, check airway ABCs assume neck and spine injury, remove helmet only after neck and spine injury is ruled out
· ABC’s established immediately if not brathing
· If prone and not breathing log roll and begin CPR immediately
· Once stabilized secondary survey should be performed
· Emergency Cardiopulmonary Resuscitation:
· Equipment considerations:
· Should be removed if head is not secure, airway cannot be controlled, facemask can’t be removed in reasonable amount of time, helmet prevents immobilization
· Establish unresponsiveness (are you okay?)
· Open airway, establish breathing, perform 30 chest compressions and look for object, repeat until ventilation occurs
· Administering supplemental oxygen, deliver at rate of 10-15 liters/minute
· Establishing circulation: locate carotid artery and palpate pulse while maintaining head tilt position
· Compressions should occur at a rate of 100 per minute
· Using automatic external defibrillator (AED)L
· Device that evaluates heart rhythms of victims experiencing cardiac arrest
· Electrodes are placed at the left apex and right base of chest
· Obstructed airway management:
· Heimlich maneuver used
· Fists just about xiphoid process
· Control of Hemorrhage:
· External bleeding: direct pressure, elevation, pressure points
· Internal hemorrhage: invisible, if suspected monitor blood pressure
· Shock: occurs with severe bleeding, fracture or internal injuries, result of decrease in blood available in circulatory system, movement of blood cells slows decreasing oxygen transport to the body
· Hypovolemic: decreased blood volume resulting in poor oxygen transport
· Respiratory: lungs unable to supply enough oxygen to circulating blood
· Neurogenic: general vessel dilation which does not allow typical 6 liters of blood to fill system, decreasing oxygen transport
· Cardiogenic: inhability of heart to pump enough blood
· Psychogenic: temporary dilation of vessels reducing blood flow to brain
· Septic: bacterial infection
· Anaphylactic: allergic reaction
· Metabolic: illness goes unreated
· Secondary Survey: 
· Assessment of vital signs (pulse normal is 60-80 beats per min)
· State of consciousness
· AVPU: alertness, verbal, pain, unresponsive
· ACDU: alert, confused, drowsy, unresponsive
· Respiration: 12 breaths per minute or 20-25 for children
· Blood pressure: 120/80= normal
· Temperature: normal 98.6, best measured rectally
· Skin color
· Pupils: response more important than size
· Movement
· Abnormal nerve response
· Musculoskeletal assessment
· History should be taken, visual observation, palpation
· Assessment decisions: seriousness, type of first aid and immobilization required, need for immediate referral, type of transportation from field to sideline
· All info concerning evaluation and decisions must be documented
· Immediate treatment (limit swelling and extent of hemorrhaging)
· Rest, ice, compression, elevation
· Emergency splinting
· Air splint, SAM splin (thin sheet of aluminum with padding), half-ring splint, splint one joint above and one below fracture
· Moving and Transporting Injured Patient:
· Spine board, EMS contacted if this will be required, maintain head and neck in alignment of long axis of body
· Spine board supine position: straddle-slide method can be used
· Ambulatory aid
· Manual conveyance
· Stretcher carrying: best and safest mode of transport
· Pool extraction:
· Requires special consideration, resuce tube can be used
· No injuries to head or neck approach athlete from behind and reach under arm pits
· With spine or head inurt must be approached in water slowly to not disrupt water, use spine board
· Emergency emotional care:
· Accept rights to personal feelings, show empathy not pity
· Proper fit and use of crutch or cane:
· Patient should stand with good posture in flat soled shoes, crutches should be placed 6 inches from outer margin of show and 2 inches in front, crutch base should fall 1 inch below anterior fold of axilla
· Walking with cane or crutch:
· Tripod method: swing through without injured limb making contact with ground
· Four-point crutch gait: foot and crutch on same side move forward simultaneously with weight bearing

Developing a Risk Management Plan:
· general administrative and procedural policy focus on two aspects:
· preventitive measures and accident procedures
· preventative measures: 
· developing hiring policies, safe supervision and instruction guidelines, standard administrative forms, inspection and check lists, athletes readiness for sport
· human resources and personnel issues: specific polices established to hiring firing performance evaluations and promotions, roles and responsibilities must be established and adhered to
· equipment and facilities inspection: CSA approved and maintained
· inherent dangers of sport: to participate athlete must be aware of dangers, athletes responsibility to report hazards or potential hazards in facilities and equipment
· administrative forms:
· waiver/consent
· health status and health examination forms
· administering preparticipation examinations: satisfies insurance and liability issue, purpose to identify athlete that may be at risk (medical history, physical exam, orthopedic screening, wellness screening)
· medical history form: allergies, contact lense, prior injury history, single paired organs, medications, personal info, parent contact info
· physical exam: hight, weight body composition, BP, puls vision skin dental ect. 
· Maturity assessment: means to protent young physically active athletes: sexual maturity, skeletal, dental
· Orthopedic screening: joint ROM, muscle strength CV fitness
· Wellness screening: determine if athlete is engaged in a healthy lifestyle
· Participant questionair: skill level, physical and metal preparedness, medical insurance coverage, personal info (alternative medical examination)
· Suggested policies for medical and health issues:
· Annual medical examination is mandatory, medical test performed must be appropriate for PA, all participants are required to submit a detailed medical history
· Signage: sings to warn participants of inherent dangers of athletic participation and outline emergency procedures
· Accident Procedures:
· Accident: unplanned event resulting in loss of time, property damage, injury or death
· Made in advance to prevent further injurty
· Emergency plan: charge, control, call
· EAP:
· Charge person: most qualified, personal information cards
· Call person: know location of working phone, must give dispatcher information (medical emergency, what the emergency is, location of facility, meet ambulance)
· Control person: manages crowd, ensures clear rout for ambulance
· Record keeping: must be stored in a secure environment to ensure confidentiality
· Accident report forms: serve as evidence in the event of a lawsuit, identifies injury rates and cause of injury for research development
· Treatment log: keep track of services, SOAP: subjective objective analysis plan
· Annual report: summary of athletic training room functioning, includes number and tpes of injuries seen and trated
· Release of medical records: consent required, waiver must be signed for any release

Legal Concerns and Insurance Issues:
· liability: state of being legally responsible for the harm one causes to another person
· standard of reasonable care: person of reasonable and ordinary prudence
· negligence: failsure to use ordinary or reasonable care
· torts: legal wrongs committed against a person, act of omission (fail to perform legal duty), act of commission (performs action that is not his or hers to legally perform)
· proving negligence: 
· care giver does something a reasonably prudent individual would not, care giver fails to do something a reasonably prudent individual would, athletic trainer has a duty to provide coverage to athletes
· Statutes of limitation:
· Specific length of time an individual can sue for injury resulting from negligence, ranges one to three years
· Assumption of risk:
· Athlete is made aware of inherent risks involved in sport and voluntarily decides to continue participating
· How do you reduce the risk of litigation as a coach athletic trainer/allied health professional?
· Coach: warn athletes of dangers, supervise, prepare and condition athletes, instruct athletes on skills of their sport, maintain safe equipment and facilities
· Athletic trainer: establish good working relationships with athletes, develop policies, EAP, know medical history, maintain adequate records
· Insurance: 
· General health insurance, accident insurance, professional liability insurance, billing
· General health insurace: policy that covers illnesses, hospitalization and emergency care, schools and universities must ensure that athletes have primary insurance coverage
· Accident insurance: low cost plan to cover accident on school grounds, protects against financial loss from medical and hospital pills
· Professional Liability Insurance:
· Professionals must be fully protected particularly in regards to negligence, covers against claims of negligence
· Third-party reimbursement: policyholder insurance company reimburses health care providers for services rendered
· Insurance Billing: must file claims immediately and correctly
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