Athletic Injury Mid Term 2 Notes
Lecture 7 – Concussions and myths
Concussion = complex pathophysiological process affecting the brain induced by traumatic biomechanical forces  can be linear or rotational 
Linear – 1) injury at impact site 2) brain strikes skull on opposite side
Rotational – 1) brain strikes skull on other side 2) brain rotates  stretches/tears structures/vessels as it shears itself 
Symptoms
· [in order of commonality] headache (highest 71%), feeling slowed, difficult to concentrate, dizziness, fogginess, fatigue, vision blurring/doubled, light sensitivity, memory dysfunction balance problems
· emotionality  more emotional, sadness, nervousness, irritable
· sleep disturbance  difficult to fall asleep, sleeping less than usual
“I didn’t see him hit his head” – 60% from head impacts 
· concussions may be caused by either – 1) direct blow to the head face or neck 2) elsewhere on the body with an impulsive force transmitted to the head
“he didn’t even hit it hard” 
· no agreed upon biomechanical threshold for injury (60-168g)
· force does not factor in on symptom severity 
· in football example – player hit his head many times of 10g+ force but only 2 caused an injury (some were small impacts)
“needs better equipment “
· inherent material designs of helmet are ideal for preventing high energy impact forces associated with catastrophic head injuries but less ideal for reducing the lower impact forces which concussions are usually associated with
· there is no strong evidence of an association b/w mouth-guard use and reduced concussion risk
“concussions are getting worse”
· 35 concussion severity scales have been published – none have been significantly validated 
· there Is no such thing as a “minor” or grades
· the reason time missed is longer now is because we are smarter when dealing with them now
Modifying factors (chart on lecture 7)
· these may influence the investigation and management of concussion and in some cases may predict the potential for prolonged/persistent symptoms
· consensus says that a LOC of longer than 1 minute may affect management
· nature, burden and duration of post symptoms may be more important than the presence/duration of amnesia 
· retrograde amnesia varies with the time of measurement post injury and hence is poorly reflective of severity
· tonic posturing or convulsive movements are generally benign and require no specific management 
Medical management – if In doubt get checked out
· ABC’s/unconscious, ambulance .. load and go!
· The appropriate disposition of the player must be determined in a timely manner
· Someone must monitor for deterioration over the next few hours – send home with an adult (worsening of symptoms is a medical emergency)
· Initial assessment of concussive injury using the SCAT3 or ChildSCAT3
 children under 13
· they have similar symptoms but cannot be treated as adults (developing brain is more vulnerable)
· never return to play on the same day – must be symptom free
 high school athletes 
· the ding or very mild concussion was examined in high school athletes
· those w/ less than 15 minutes of on field symptoms required at least 7 days before full neurocognitive and symptom recovery  if diagnosed, must be removed
Second impact syndrome 
· occurs in athletes w/ prior concussion following relatively minor second impact (occur up to 14 days post injury) 
· catastrophic increase in intracranial pressure, most often <21 yrs old
 return to play 13+
· often take on average 30 days to return to their baseline level of cognitive function, college athletes 7-10 days and professionals 3-5 **pros allowed back if asymptomatic <15 minutes
· protocol – (for adults) stages = no activity, light aerobic activity, sport specific exercise, non-contact training drills, full contact practice, return
· must be 24 hours asymptomatic before moving on 
Lecture 8 – cervical spine injuries
While running on field 
· is it life or limb? Area stable? Can they continue?
· How do I get them off the field ? – walk, assist, non weight bearing, immobilized 
Overall on field assessment 
Injury  unconscious or conscious  primary
Primary Survey 
· determine the existence of potentially life-threatening situations  responsiveness, ABC’s, suspected spinal injury 
· if supine: ensure ABCS and stabilize .. if prone: may need to reposition to ensure ABCs
· yes: activate EAP – load and go … no: secondary Ax
Suspected neck injury 
· stabilize c-spine, assure athlete and tell them not to move 
· get brief history and subjective report – 8 question (what how where etc.)
· begin your palpation and assessment – looking for pain, decreased sensation or deformation, dermatomes/myotomes, what is the differential diagnosis
Subjective – use 8 q’s
1) can you tell me what happened (MOI) 2) do you have pain in your head 3) pain in neck? 4) back pain? 5) tingling/numbness in arms or legs 6) do you have pain elsewhere? 7_ can you wiggle toes – check both sides 8) can you wiggle your fingers 
Differential diagnosis 
· what can it be – best/worst case scenario 
· how can I tell the difference, how can I know for sure
Stinger/Burner 
Mechanism – nerve traction/compression, particularly c5/6
1) forced neck ext. and rot. To injured side (pinches nerve) 2) shoulder distracted down from head and neck (brachial plex. Stretch) 3) blow to supraclavicular fossa
Signs/symptoms 
· rarely neck pain, unilateral symptoms, can be transient, sensory changes c5/6 distribution, motor changes c5/6 – shoulder ABD/ER, elb. flexion, heal quick often by the time they reach sideline 
 return to play
· quick resolution of all symptoms, full ROM, full strength, ability to complete sport specific skills w/out symptoms, mentally ready
C-spine
 MOI – usually one of two mechanism 
1. axial load-vertical compression – burst fracture (usually half way down)
2. compression-flexion injury – anterior portion compresses and posterior elongates
 on field findings
· neck pain, pain on central palpation (spinous process), bilateral neural findings (myotomes/dermatome), upper and lower extremity findings
To board or not to 
 Palpation
· need to palpate key structure all over body
· failure to do so could mean aggravated injury, paralysis or death   know order!
· Midline pain over the spinous process 
 neurological testing – sensation 
· dermatomes: cutaneous area receiving the greater part of its innervation from one single spinal nerve  pin prick for pain or cotton for pressure 
 neurological testing – key muscles
· myotomes: muscle receiving the greater part of its innervation from a single spinal nerve 
*** memorize the Canadian c-spine rules on lecture 8**** - on exam 
	Singer/burner
	Spinal cord/c-spine injury 

	Unilateral symptoms
	Bilateral symptoms

	Rarely involve the lower extremity 
	Upper and lower extremity 

	Transient 
	Transient or prolonged/permanent 

	Sensory (c5 c6 dermatome) 
	Sensory w/ possible total loss of sensation

	weakness
	Weakness/paralysis 


** should now be able to answer questions from the beginning**
Log roll
· prior to roll – make sure grip is firm and stable, helmet stable, need to use cross arm technique so arms unwind as roll is performed 
· leader will instruct the assistant as to when to roll and when to stop rolling 
· use “prepare to roll and roll” – important to move as one unit 
C-spine immobilization 
· when c-spine injury is suspected the spine should be immobilized in the neutral position
· this can reduce spinal cord compromise and facilitate airway management and application of immobilization devices 
SORT = strength of recommendation taxonomy 
a) consistent, good-quality patient-orientated evidence 
b) inconsistent or limited patient oriented evidence 
c) consensus, disease-oriented evidence, usual practice, expert opinion/case studies 
 clinical recommendations 
· three general contradictions to moving the cervical spine to neutral 
1) the movement causes/increases pain, neurological symptoms, muscle spasm comprising the airway 2) resistance to movement is encountered 3) the patient expresses comprehension 
** for example this is sort b info
on-field – once rolled complete primary if needed and then complete secondary survey to rule out any other issues 
Helmets and pads 
Hockey – an increase of lordosis occurs in overall sub-axial cervical spine alignment w/ helmet removal 
· ice hockey helmets should not be removed from injured players (rare exceptions – if helmet isn’t stable) because doing so results in unnecessary motion of the c-spine
Football – increase in c-spine flexion/ext. w/ removal of wither shoulder pads or helmet
· removal of helmet only increases cervical ext. by 10 degrees
· removal of the helmet and pads should be all or none
· players w/ suspected injury be transported w/ helmet and shoulder pads left 
 protocol (helmet)
1) stabilize w/ elb. On ground while leader cuts and removes lateral straps 2) leader unscrews lateral clip on other side 3) leader spreads facemask to release cage and flips towards helmet crown 4) leader removed cheek pads – airway access achieved 5) non leader now spreads sides, leader vice/alligator grips 6) non leader removes 
 protocol (shoulders)
1) non leader stabilizes head, leader cuts jersey 2) leader cuts all straps 3) leader alligator/vice grips, non leaders brings shoulder toward them and off athlete 4) leader applied collar
**** guidelines on lecture 8 slides ***
Transport to spine board – log vs vertical
· minimal difference in ext/flex for either but greater axial rot. And lateral flexion during log roll
· use vertical lift when able
Vertical lift 
· 8 people needed, leader immobilizes head and neck as unit 
· 1 person to move the board and 3 people on each side at shoulders hips and knees
Log Roll 
· in-line immobilization of the head, use 3 people and always roll towards
· leader/charge always coordinates, place board against back at 45 degrees 
 securing the athlete
· once on the board the leader must continue to secure head while the assistant begin strapping 
· begin with the thorax then head then lower body
Now that you’ve secured primary… secondary ax
1) what is wrong 2) do they need more detailed assessment off field? 3) determine if the athlete can play or if it is safe to remove from field 4) how to transport 
 evaluation of injury sustained
· history – what happened, where does it hurt, hear anything? Injured before?
· On field musculoskeletal assessment ** remember three q’s
· On q2 – 1)clear above and below 2)palpate 3) special tests – bones/joints
 decision time
· can they play? Yes = continue/walk off
· no = stable/unstable, able to stand, weight bearing status
Treatment and transportation 
· severity of injury dictates medical management 
· send to hospital, removal from ply and referral for follow up observation on sideline w/ possible return to play, return to play
Return to play
· athlete can participate in sport safely, athlete can play effectively, athlete can perform pain-free
Lecture 10 – Soft Tissue Assessment
· this is a sideline assessment and is more in depth than on field
· follows the SOAP (subjective, objective, analysis, plan)
SOAP – Subjective (asking the right questions)
· this is the most important aspect of evaluation  statements provided by patient on their symptoms
· from this history you develop your assessment plan/strategy
· you should be 80% sure before you start touching
· symptom = patient aware (from what they tell us)  cant touch or see
· what happened? When? MOI? Did you hear/feel pop? How’s it feel?
SOAP – Objective
· signs = observable physical phenomenon indicative of a conditions
· swelling, bruising, bleeding, AROM, PROM strength, sensation, reflexes, special tests, pain on palpation 
· order of assessment = observation  palpitation 
 Observation 
· expressions, posture (stiff?), deformity/asymmetry, swelling/redness/warm, quality of movement 
 ***Theory of selective tissue tension – Dr. Cyriax developed method for locating + identifying  lesion by applying tension selectively to each of the structures that might produce pain  basically when tensions applied to injured tissue PAIN 
· tissues classified either contractile or inert 
· Inert = anything that cant contract itself – ligaments, bursa, capsules, fascia, nerve roots, Dura matter
· Increase in tension when stretched only
· Elicit pain on active and passive movement in same direction 
· Contractile = things that shorten – muscles, tendons, tenoperiosteal insertion
· Increases in tension when its contracted/stretched (ex. Torn bicep)
· Active motion in one direction, passive in the other 
 Active Range of Motion
· assessment should begin with the AROM
· active movements causing pain do not specifically indicate either inert/contractile lesions – muscle tension and joint movement causing contractile and inert tension both occur
· they do however give us important info – where they are sore, willingness to move, movement quality, amount of ROM  gives clues how to handle 
 Passive Range of Motion
· they must relax fully and allow therapist to move their extremity 
· look for limitation and presence of pain – specific attention to feeling at the end of ROM  pain prior to end = inflammation/red flag
· passive movements used to detect lesions in inert tissue
· stretching of inert tissue will cause pain
· PROM alone will allow assessment of “end feel”
 End feel
	Normal
· soft tissue approximation – elbow/knee flexion
· soft spongy gradual painless stop – “squeezing balloons together”
· bony/bone-bone – elbow extension 
· distinct abrupt endpoint – “2 wooded surfaces together”
· capsular – hip rotation
· abrupt firm endpoint w/ little give – “stretching leather belt”
Abnormal
· springy block – internal derangement of knee – rebound at endpoint  
· spasm/stretch – hamstrings – involuntary contraction preventing motion secondary to pain (guarding)
· abnormal capsular – occurs prior to expected end of range 
· empty – did not real the end feel – detected when considerable pain is produced by movement (no mechanical resistance detected)
 Resisted Testing 
· will cause pain when the corresponding muscle contracts and when it is stretched  should use isometric contraction 
· Isometric contraction properties
· Contraction of specific target tissue, no stretch on antagonist, no movement through joint or stretch on surrounding inert tissue
· Will tell us bout pain and indication on how the nerve is working 
· Interpreting test: Strong- painless = fine(for both nerve and muscle), strong- painful = minor muscle problem, weak- painless = possible nerve, old/complete rupture, weak- painful = possible nerve, acute/significant tear
· Need to position athlete with the muscle being tested in the neutral position and position yourself to maximize mechanical advantage 
· Tell them to hold, slowly increase the force in the opposite direction until you feel movement or pain is elicited…slowly decrease force 
Is it decision time?
· pain with PROM only – Inert issue, pain/weakness with isometric contraction – contractile issue
· pain with PROM and isometric could be a combination issue
· not sure what structure at fault/how bad it is  move to neuro/special tests
Neurological testing
	Sensation 
· dermatomes – cutaneous area receiving the greater part of its innervation from a single spinal nerve 
· pin prick for pain or cotton ball for pressure
Key Muscles
· My tomes – a muscle receiving the greater part of its innervation from a single spinal nerve
· Isometric contraction held for at least 5 seconds
Special Tests
· help in the differential diagnosis of the patients injury 
· includes manual muscle testing (*from lecture 4), specific “special” muscle & ligament tests  gives an indication of how bad it is 
· **test/recording strength of muscle is different from isometric resistance
SOAP – Analysis/Assessment 
- have an idea of contractile, inert or both, neuro/special + Palp = should have an idea of degree on injury and contribution by each structure 
Lecture 11 – The Athletes shoulder 
· UE articulation with the thorax  shoulder
· Full of complex joints: sternoclavicular, Acromioclavicular, scapulothoracic, gelnohumeral 
Shoulder Girdle 
· clavicle attaches medially to the sternal manubrium, lateral to the acromion process of the scapula 
Sternoclavicular Joint 
· clavicle articulates with manubrium to form this joint  only 25% of clavicle SA is in contact
· least bony stability in the chain 
· integrity of the joint comes from strong ligament attachment  disk b/w two surfaces = shock absorber
· this joint is important for abduction
· movement  arm moves through flexion and/or abduction the clavicle retracts, elevates and rotates posteriorly 
Sternoclavicular injury 
· can be a direct blow to the clavicle, or indirect through the arm/shoulder
· the clavicle usually goes forward or back, dangerous is if goes posterior 
· anterior dislocations – these rarely occur as a result of direct impact 
· an anterolateral force is applied to clavicle and the shoulder rolls back
· indirect force is the most common mechanism of injury 
· posterior dislocations – typically result of direct impact to anteromedial clavicle 
· can also occur when force is applied to posterolateral shoulder causing the shoulder to roll forward
· patient presenting local pain/swelling – graded 1-3
· 1) slight pin and tenderness, no deformity
· 2) Sublux w/ deformity, swelling and pain. Unable to abduct/bring the arm across chest
· 3) Complete displacement of clavicle 
Management of sternoclavicular injury
· with posterior injury  send them to the E.R. (don’t want it to hit an artery)
· Anterior injuries reduced with lateral traction
· POLI (no compression or elevation), there is high incidence of re-injury
The Clavicle
· functions to protect neurovascular bundle, for muscle attachment and bony attachment of shoulder  one of most common fractures in sports
· can be injured with any force that brings the shoulder to middling or direct force from superior to anterior direction 
· fracture sign/symptoms  usually mid-1/3 with outer fragment dropping down 
· lots of pain, localized tenderness and swelling, loss fxn, trap spasms
· fracture management – provide pain relief (police, sling tube), manage conservatively, figure 8 brace, usually heal in 4-6 weeks, keep arm from moving below ninety degrees 
Acromioclavicular Joint (AC)
· Stability provided by: 1.Coracoclavicular ligaments (conoid, trapezoid)  stops popping up/down 2. Acromioclavicular ligaments (ant-post stability) 3.capsule
· AC separations: direct point of shoulder with arm adducted (most common) OR indirect fall on out stretched hand
· Graded 1-6 (1-3 most common)  grade 1 = small tear of caps w/ no instability but pain on palpation, grade 2 = complete tear of joint capsule/ligaments + small tear of coracoclavicular ligaments w/ slight A-P spring grade 3 = tear of the acromioclavicular ligament and the coracoclavicular ligament w/ step deformity
· Cross flexion test  tests acromioclavicular lig. (forward/back)
Management of grade 1 and low 2
· clinically stable – can go back as soon as pain/function permits, get them out of sling, tape for comfort
· goal is to keep shoulder moving for ASAP return
Grade 3 Rehab
· POLICE, stabilize with tape, gentle AROM or AAROM (assistive assertive)
· Return time estimates: grade 1 = 1 week-10 days, grade 2 = 2-3 weeks, grade 3 = 4-12 weeks, grades 4-6 = surgical
· Criteria for return: medical clearance, full ROM, strength within 90% of unaffected side, able to protect themselves, protect the joint (doughnut pad?)
Shoulder complex
· all must work together to maintain instantaneous enter of motion (ICOM) of GH joint
· boney structures keep articulation in contact
· rotator cuffs compress & centralize humeral head
· scapular stabilizers help position for max stability 
· Pathology – disrupt one or more components = altered ICOM = pain/dysfunction
Shoulder support  static = labrum, capsule, glenohumeral ligaments.. dynamic = rotator cuff and scapular stabilizers
Static support  achieve mobility compromising stability
· posteriorly = acromion and scapula spine, lots superiorly, thick capsule, RC muscles crossing posterior joint
· anteriorly = minimal boney support, biceps, joint capsule and ligaments 
Static structures - capsule around shoulder joint has thickening which are ligaments (superior, middle and inferior glenohumeral lig.)  when in abduction and external rot. The anterior IGHL rotates anteriorly and superiorly to prevent subluxation of the shoulder
Normal movement patterns (seal w/ ball on nose)
· setting phase  initial 30 degrees the scapula does not move as it established a stable base
· 2:1 ratio b/w the humerus and scapula following that
Forces couples scapulothoracic joint  <90 degree = spine of scapula and >90 degrees = ac joints (use different muscles above and below 90)
Dislocated shoulder
· traumatic = torn loose
· TUBS = traumatic unilateral lesion. Bankart and requiring surgery
· Atraumatic = born loose
· AMBRI = atraumatic, multidirectional, frequently bilateral, responds to rehab and rarely requires and inferior capsular shift (rehab)
Terminology
· lux = dislocate, sublux = partial dislocation
· dislocations: 85% anterior, 5% inferior, 10% posterior 
 torn loose – anterior dislocation
· forced external rotation or FOOSH
· signs/symptoms: arm held slightly externally rotated and abducted, restricted ROM, altered contour of the shoulder
inferior dislocation 
· arm is in excessive abduction an force is taken pushing the head of the humorous inferiorly out of the glenoid, similar sign/symptoms as anterior 
 posterior dislocation (easily missed)
· usually seizure (34%) or electric shock
· arm is in flexion and adduction, force is taken on hand causing head of humorous to be pushed out of glenoid posteriorly
· elbow held at side with hand on stomach, cant externally rotate or abduct
 Born loose – subluxing shoulders
· often seen in individuals with chronic instability
· AMBRI – multiple joint laxities in multiple directions, w/ frequent subluxations
· Acquired from repetitive trauma/motion and poor stretching through joint 
· May experience “dead arm” – traction/impingement of neurovascular structures causing transient weakness/numbness
Apprehension test: tell you to stop, roll their body towards arm, fight what your doing, pull the arm to the body
Management of traumatic and atraumatic injuries
	Phase
	Plan

	Inflammatory
Hot, painful, swelling
	POLICE, sling?, exercise, gentle ROM (but no= ext. rot./abd) strength (isometric), keep elbow and wrist moving

	Sub-acute fibroblastic
Pain, swelling subsides, tissue healing, still unstable?
	Gain range above shoulder, continue functional strengthening in neutral and slowly progress, proprioception exercise


Gird – the baseball example (look at chart from extra slide)
· glenohumeral internal rotation deficit  loss in degrees of glenohumeral internal rotation of the throwing shoulder compared to the other shoulder 
· TMR = total rotational motion, should be within 5 degrees of non throwing arm
· TMR greater than 5 degrees may be contributing factor to injury
Lecture 12 – Shoulder injuries part 2
Dynamic Stabilizers – rotator cuff  include subscapularis, supra/infra spinatus, teres –
Rotator Cuff
· functions: move shoulder through ROM and acts as a stabilizer
· abduction = supraspinatus, internal rot. = subscapularis, external rot. = infraspinatus 
 strains and tears
· young athlete – sudden onset, usually minor (grade 1), twinge in shoulder, some limitation in fxn, positive STTT, responds quick to rest and rehab, occasionally a high force tear  more like a cut
· older athlete (35-49) – shoulder pain during activity above shoulder, slower onset, inability to sleep on, usually weak rotators, positive signs of impingement  more like a frey
· drop arm test – tests supraspinatus tear  raise arm and go to 90, if there’s a tear it will drop at this point ***really a tendinosis 
Shoulder impingement 
· weakness of rotators reduces effectiveness of centralization of the humeral head
· w/ impingement humerus is pulled too far and pinches supraspinatus or sub-acromial bursa  maybe weak rotators/deltoid pulling up
· causes pain during ROM b/w 70-120 (painful arch)
 Causing rotator cuff tendinitis/tendinopathy 
· symptoms: diffuse pain around acromion and over delts, overhead activities increases pain, feels ok below shoulder height, difficult to sleep on
· signs: painful arch (70-120), ok below 90, weak external rotators w/ scapula stabilized (goes forward), poor scapulohumeral rhythm, poor joint stability, positive Hawkins-Kennedy, neer and speeds
· treatment: palliate pain (police if acute), maintain ROM, strengthen scapular stabilizers, strengthen rc’s, reinforce proper movement patterns

Lecture 13 – Body Alignment 101
Postural evaluation 
· important to assess static posture
· observe entire body from all angles  improved by use of plumb line/screen
· significant variability  only obvious asymmetries shoulder be considered 
Vertical plane alignment = back ear  middle shoulder  middle greater trochanter  back patella, front malleolus 
Ant/Post (coronal) alignment … look for: head tilt, unequal eyes and shoulders, scapulae unequal, trunk flexed to one side
· assessment: look for unequal distance from body to arm, hips knees and malleoli equal height unequal from side-side
Classic postural deviations 
· kyphosis = increased thoracic curve, protracted scapulae, associated w/ forward head posture (keeps eyes level, increased c-spine ext.)
· lordosis = increased in lumbar spine, anterior pelvic tilt, hip flexion
· swayback = anterior shift of entire pelvis  results in hip ext., thoracic segments shifts posterior  causes flexion in throax, net effect is a decrease In lordosis and increase in kyphosis 
· flat back = decrease lumbar lordosis, increased posterior pelvic tilt, increase hip flexion, appears stooped forward
Scoliosis
· deformity where there is one or more lateral curves in spine 
· may occur in thoracic spine alone, easily measured on x-ray
· may be structural or not
· ratio of girls/guys 10 or less is equal but 10:1 girls for greater than 30
· research society defines as lateral curvature greater then 10 degrees using the COBB method on standing x-ray
· rib hump is a hallmark sing of cures greater than 10 
· measuring = choose most curved vertebrae above and below the apex
· angle b/w intersecting lines drawn perpendicular to top of superior vertebrae and bottom of inferior = cobb angle 
· naming the curve – 90% of curves are to the right (left = red flag)
· curve patterns designated according the level of the apex
· right thoracic curve is convex to the right with apex in the thoracic spine
· causes – chiari malformations, spinal cord tumors, neuromuscular disorders 
 types of scoliois 
· structural = bony deformation, possibly progressive, does not disappear in forward flexion (adams forward bend test)
· vertebral bodies rotate to convexity of curve
· may be causes by – genetics, congenital issues, idiopathic 
· non structural = no bony deformation, disappears on forward flexion, can be treated, not progressive
· may be cause by – postural problems, leg length discrepancy, hip contracture, muscle spasm
Lower limb biomechanics
Overuse injuries of lower extremity (LE)
· often multifactorial w/ many causes cited in literature
· extrinsic (training)/Intrinsic (anatomy)  joint loads  overuse injury
· primary focus of evaluating injuries of LE is to identify biomechanical factors contributing to the condition
 contributing factors: 1) lower chain alignment (static and dynamic) 2) foot-interface w/ ground (static and dynamic)
 lower chain alignment (valgus, neutral, varus)
· q-angle: describes the axis formed by femur and tibia, greater angle = greater lateral pull
· angle greater than 20 increases the risk of instability of PF joint
· can be factor in patellofemoral pain syndrome, OA and ITB friction syndrome (varus)
· medial collapse mechanism – hip adduction, femoral internal rotation and knee valgus change the way we recruit muscles at the hip
· change femur under patella, decrease joint contact area, increase joint stress
 normal knee motion 
· knee felx-ext. takes place b/w bottom of femur and the top of menisci 
· twisting motion takes place b/w bottom of menisci and tibia 
· screw home mechanism – rotation occurs during last few degree of ext. b/c the medial femoral condyle is larger than the lateral
· if foot in planted – femur rotates medially
· if femur is fixed – tibia rotates laterally 
· this locks the joint to increase stability 
· popliteus must contract to externally rotate femur on tibia to unlock 
Arches - longitudinal
· attached to spring ligament (plantar calcaneonavicular ligament) for support  reinforced by tibialis posterior
· lateral longitudinal arch is lower and less flexible 
 foot types – pes planus  flat foot, decreased medial longitudinal arch, associated w/ excessive pronation 
 foot types – pes cavus  high arch, excessive medial longitudinal arch, associated w/ excessive supination 
Arches – transverse
· extends across the tarsal bones and gives protection to soft tissue and increases the foots mobility
 plantar fascia
· central band originating form medial tubercle on plantar surface of calcaneus travelling toward the toes as a solid band of tissue dividing just prior to the MT head when it splits into 5 slips
· supports the foot against downward forces
· when the toes are extended the plantar fascia is functional shortened as it wraps around each MT head
· plantar fascia function like a muscle – it is responsible for transferring the weight from the medial to the lateral side of the foot during gait cycle as well as arch support/dynamic shock absorption
· windlass mechanism 
· foot flat on the ground – fascia normal
· dorsiflex/ext. of toes – fascia pulled round MT head = increased arch height and the weight transfers to the lateral side
· toes dorsi flex while heel lifting off – fascia tightens 
Gait cycle – walking 
· stance 60% and swing 40% (of gait cycle)
· weight bearing gin closed kinetic chain
· at initial contact and early loading there is double contact 
· at midtstance and terminal stance body support by only a single limb 
 pronation – impact absorption phase of cycle
· either pronate too much, not enough(supination) or just right
· pronation occurs as foot is loaded to allow for shock absorption, ground terrain changes and equilibrium – 3 movements (eversion, dorsi, abduction)
· tibia rotates internall w/ talus and calcaneus and acts to convert the torque
· this unlocks the foot to distribute forces
 supination 
· tibial external rotation 
· in supination the mid-tarsal joints are locked
· foot more stable for toe off allows you to use great amount of force to propel body
· achieved w/ aid of cuboid pulley (increased tension = rigid lever)
Understanding gait *** on EXAM – refer to lecture 13
Gait running vs. walking
· running – there is no simultaneous foot contact w/ ground, at heel strike the foots acts as a shock absorber and adapts to the surface 
· foot is rigid lever at toe off, runner 80% lateral heel strike, sprinters have forefoot strike 
Pronation + supination during gait
· pronation = mobile adaptor  lowered arches + looser joints  occurs just after heel strike to foot flat
· supination = rigid lever  heightened arches + tighter joints  occurs short period at heal strike and foot flat to toe off
Excessive Pronation 
· over pronation at subtalar joint causes internal rotation of tibia and delayed re-supination
· this effects the screw home mechanism as tibia doesn’t externally rotate
· as such the femur must internally rotate more to get to extension which causes issue up the chain
Cumulative results of lower limb static and dynamic issues are pain 2 degrees to change in pressure distribution 
1. at the articulation of the bones 
a. could be at the joint with the faulty mechanics
b. at the joint above or below
2. in the surrounding soft tissue
Lecture 14 – Foot Injuries
Important anatomy of the foot
· plantar aponeurosis = lateral, medial and central bands 
· central band originates from medial tubercle on plantar surface of calcaneus & that travels toward the toes as a solid band of tissue
· toes extended = plantar fascia functionally shortened as it wraps around MT each head  plantar functions like muscle 
· responsible for weight transfer (medial-lateral) during gait cycle as well as arch support/dynamic shock absorption 
Plantar Fasciitis (longitudinal arch injury)
· most common condition of the foot  1 in 10 will report medial heel pain 
· pain is usually @ medial plantar tubercle of calcaneus 
· there is slow onset  changes in structure w. no inflammatory mediators present 
· hallmark sign = pain during first AM steps/ after long rest  lessens during regular activity throughout day but increases after activity
· reason: fascia isn’t on tensions during rest/sleep so when you take your first steps you are tearing the healing done @ night (that was done in a relaxed position) 
 Assessment Findings 
· active people  problem with training FITT (overload over time)
· less active  problem with BMI (overload)
· Shape of Foot: Over pronators  have issues getting back to propulsive from the mid stance (gait)
· Turn in too far  have hard time maintain arch, trouble/slow with re-supination, may twist during propulsion 
· Shape of foot: supinator’s  have issues from contact onwards (gait)
· Decreased shock absorption  due to lack of pronation, force through the fascia to absorb shock
Heel Spurs
· laying down bone(calcium deposit) instead of new tissue  body does this in response to constant tissue being torn during movement 
· can be caused by bleeding at the attachment site
Tight posterior structures 
· appears to be an anatomical connection between Achilles tendon and plantar fascia
· if Achilles tendon/structures attaching to it is/are tight then plantar fascia may be pulled excessively 
How to help these people: Treatment 
· correct training errors
· manual therapy/soft tissue work: cavus foot, tight posterior muscles 
· stretching: over pronator(strengthen medial muscles to slow down), supinator 
· taping: over pronators (calcaneal/low dye)
· orthotics (OTC are just as effective as customs)
· night splints: helps with your positioning for healing during sleep
Morton’s Neuroma 
· nerve splits at the MT heads under ligament 
· nerve b/w 3rd and 4th MT head is thickest as it receives branches from medial and lateral plantar nerve – nerves bifurcate to give sensory to top of foot
· good transverse arch = more space for nerves… flat foot = less space for nerves b/c bones drop and transverse metatarsal ligament stretched 
· the inflammation comes from mechanical irritation 
 causes
· dropped transverse arch (wear in middle of shoe)…tight shoes  squeeze the forefoot together and decreased inter-digital space
 signs and symptoms
· severe intermittent pain and paresthesia radiating from distal metatarsal head to tip of toes 
· pain relieved when not bearing weight, hyper extension of toes may worsen pain, pain on palpitation b/w 3rd and 4th toes
Treatment
· may need to strengthen dynamic stabilizers of the foot/intrinsic 
· mobilization of foot – splaying into increased transverse arch pos.
· metatarsal pads, avoid high heeled/pointed/narrow shoes  select ones with wide toe box … surgical methods = last resort 
Sesamoiditis
· two sesamoids beneath 1st MTP joint to protect hallicus longus from being crushed
· transmit forces from ground to 1st MT head
 problem: may be fractured, arthritic, but usually irritated/stress reaction 
· estimated that 30% of sesamoid injuries are sesamoiditis, often caused by repetitive hyperextensions of great toe, common in sports where on toes
 diagnosis 
· symptoms/signs: toe runners, swelling, pain under great toe during push off, palpable tenderness under 1st metatarsal head, warm to touch **ITIS injury
 management: POLICE, correct training, restrict activity allowing inflammation to subside, metatarsal bar/dancer pad
Turf toe
· forced hyperextension of great toe, tear of capsule & ligaments: posterior rollup (one time or repetitive trauma), problem is use of flexible shoes & unyielding surface
 symptoms and signs
· high energy trauma/repetitive micro trauma 
· pain and swelling at first MTP joint, pain is exacerbated with push-off, pain w/ PROM of MTP into dorsi flexion 
 management: POLICE, restrict activity allowing inflammation to subside, taping, steel insert, shoe sizing 
 Lecture 15 – Foot and ankle problems 
Subungual hematoma
· bleeding under the toe nails
· common in distance running and squash secondary to deceleration
· toe hits end of toe box and causes disruption in nail/toe bed
· also can be acute like dropping a weight on the toe
 helping acute  need to evacuate blood to decrease pressure
· sterile heated paper clip, manual pressure on nail to evacuate all blood, may take few days and a new nail will eventually grow underneath pushing the old one off
 prevention – pad forefoot b/c it pushes feet back and prevent the sliding 
Ingrown toenail 
· large toe most often, nail grows into lateral fold, results from lateral pressure of poorly fitting shoes, improper trimming or repeated trauma 
· problem is the tissue growing over the nail
· underneath nail is usually sterile so if bacteria gets under – infection occurs
 treatment/prevention 
· soak in warm water to soften tissue  tease tissue back away from nail  roll wet cotton and tuck along border of nail blot out excess and trim  allow nail to grow out and cut a v shape
· proper trimming = straight cross avoiding rounding and left long enough 
· last resort is surgery 
Ankle
· stability comes from: 1) shape of bones (mortise) 2) capsule and ligaments 3) strength of muscles
Boney ankle joint – mortise or talocrural joint 
· made up of: lower end of tibia, medial malleolus, lateral malleolus (longer + more post.)
· [bookmark: _GoBack]talus: trochlear surface is wider anteriorly, has no muscles attaching to it, very extensive articular surface
· with dorsi flexion the wider portion lies b/w the malleoli which means less stability in plantar flexion, more stable in dorsi
Joint capsule and ligaments
· capsule: ankle is surrounded by fibrous capsule
· thin and weak anteriorly and posteriorly to allow movement
· strengthened medial and laterally by ligaments
· ligament: ATFL – weakest of the 3  strain increases with plantar flex/inversion
· cfl – extra-capsular  stabilizes sub talar joint and limits adduction/medial tilt, tight in neutral to dorsi flexion’s, not a part of capsule
· ptfl – strongest of 3
Ankle sprains 
· usually occur with loading and unloading – while loaded the ankle is more stable in the mortise
· injuries to capsular ligaments will swell
· the ligament for first line of defense depends on ankle position
· plantar flex = ATFL, dorsi flex = PTFL
 stability tests
· anterior drawer test: used to determine damage to anterior talofibular ligament primarily
· positive test occured when foot slides forward and/or makes a clunking sounds as it reaches end point 
· talar tilt test:: performed to determine extent of injury to the calcaneofibular ligament (inversion) or deltoid ligament (eversion)
· foot 90 degrees, calcaneus is inverted and excessive moton indivates injury to calcaneofibular ligament and possibly anterior + posterior talofibular ligaments
· if calcaneus is everted the deltoid ligament is tested 
Joint capsule and ligaments – deltoid ligament  superficial limits talar abduction or lateral tilt
· anterior part is tight in plantar flexion and eversion, middle portion tight in neutral, posterior in dorsiflexion 

Eversion sprain (least common)
· most fractures occur during eversion (b/c of lateral malleolus)
· stability of medial ankle depends upon deltoid ligament and the lateral malleolus
· there will be slight medial tenderness, pain + limitation on active eversion, increased pronation
Structure and morphology 
· wave/crimp across ligament built into the structure
· injury can be closely correlated to load-deformation curve (3 phases)  toe region is normal movement 
 linear region 
· pathological irreversible ligament elongation occurs  as it continues intra + inter molecular cross linkes are disrupted until macroscapoic failure is evident 
· early part = mil/grade 1 - <50%... second part = grade 2 (50-80)… third part = grade 3 rupture w/ laxity
Ottawa Ankle Rules
· allow us to rule in/out whether and x-ray should be taken
· x-ray only required if: pain in malleolar zone and tenderness at posterior edge of lateral/medial malleolus
· x-ray only required if: pain in mid foot zone and tenderness at base of 5th metatarsal/ navicular
Fibula on talus
· major support for medial side
· relatively good stability without the deltoid ligament, but very poor stability w/ # fibula
· deltoid doesn’t always tear, it can be any or all structures that slide
Eversion/external rot. Of ankle w/out deltoid tear
· healthy ankle – would be no pain on palpation over deltoid
· inability to bear weight, positive squeeze test on lower leg ** what is this???
· Positive external rotation
ASSESMENY FLOW example
Subjective 
· what was the moi  inversion/eversion? Dorsi/plantar flex?
· Were you able to continue  this speaks to intial injury severity/level of fxn
· Unable to bear weight = significant injury, able to walk = grade 2, able to run = grade 1
· Did you hear pop/crack? – fracture/significant ligament injury
· Did it swell?  capsular vs. no capsular, how bads the pain? (7/10)
· What positions make it worse ( plantar and inversion)
Objective
· we are looking for  swelling, obvious deformity (lower leg, foot, ankle), weight bearing (static/dynamic) – static (equal pressure front/back side-side)…dynamic (guarded/painful movement)
· make sure you rule out a fracture beore direct/indirect testing using Ottawa rules
AROM, PROM, Resisted
· refer to lecture 15 
· ruled out 3,5
Special tests
· manual muscel testing, other structure specific tests like muscle ligament bursa etc.
· manual muscle  concerned about peroneus longus, was able to move through ful rom against gravity = 3/5
· 3/5 for eversion, positive anterior drawer test  significant anterior movement w/ no end point 
Diagnosis = peoneus longus strain grade 2, atfl ligament sprain grade 3

Charts/Pictures 
Lecture 10
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Grading Systems

Strains
Assessed via STTT and Special Tests

Diagnostic Criterla__ Grade 1 Grade 2. Grade 3
Circumference | No increase Slowly Increasing | Rapidly increasing
Stretch/ROM Near FullROM | Limited by1/2 | Variable to none
Pain at end range
Strength Minimal loss 4-5/5 | Considerable loss | Flicker 0-1/5
=
Pain and Palpation | Slight pain Significant pain | Iniially significant
and possible pain and large
defect defect
Later minimal to
no pain
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Elbow pain in a pitcher

Additional Information
a. Biceps brachil is an elbow flexor and forearm supinator. Contectie
b. Triceps is an extensor of the elbow. Conacie
c. Pronator teres is a pronator of the forearm and a secondary flexor of the elbow. contactie
d. Collateral ligaments become tighter in extension. nett

MOTION ACTIVE PASSIVE RESISTED
Elbow flexion 1ABC 2 Rule out B (ACD) '3 AC (already ruled out A)
Yes No Yes
Elbow Extension | 44800 5 AGD (GontknowB) |6 B aready rled out)
Yes Yes No
Forearm Supination |7 AC 8 ClmaypshSD) |9 AueoutA
Yes Yes No
Forearm Pronation | 10AC 11 RueowA®CD) | 12C
Yes No Yes
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