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www.whsjc.com, 636-356-5557

Form Closure – architecture of a joint
Force Closure – active system; how muscles contribute to stabilization of a joint

The truth about muscle function

-movement occurs in combinations of 3 planes of movement


-in real life muscles do not function like they do in Gray’s Anatomy



-ex.  Glute max action is typically thought to be hip extension and ext rotation

-diversified modified prone A is only good when patient needs unilateral sacral nutation

-chiropractic is more functional than structural


-we focus on balancing out the function in a joint


-cartilage needs motion to thrive

Joint Homeostasis


-instantaneous axis of rotation (center of rotation) stays within 2mm, in health/normal joint


-if overpull by dominate/overactive muscle (and underpull by antagonist), then displacement of axis of rotation



-the bone does not sit in the center of the joint, leading to OA

Muscle Dynamics


-locked eccentrically long, and antagonist muscle locked concentrically short

Postural vs Phasic muscles


Postural “antigravity” muscles (hyperactive)



-triceps surae, hamstrings, adductors, rectus femoris, TFL, psoas, erectors, QL, pecs, upper trap, SCM, suboccipitals


Phasic “fast twitch” muscles (inhibited)



-tibialis anterior, g max/med, rectus abdominus, low/mid trap, longus colli/capitis, digastrics, deltoids

Janda’s Layered Syndrome


-tight hamstrings, weak g max & l/s erectors, tight TL junction, weak lower scapula stabilizers, tight c/s ES

Upper & Lower Cross

Muscular Imbalance and altered movement patterns

Pattern


weak agonist

overactive antagonist

overactive synergist
Hip ext


g max


psoas, rectus fem


erectors, hamstring

Hip abd


g med


adductors



QL, TFL, piriformis

Trunk flex

abdominals

ES





psoas

Push up


serratus ant

pec major/minor


upper trap, levator, rhomboids

Neck flex

deep neck flex
suboccipitals



SCM

Shoulder abd

mid/low trap







upper trap, levator, rhomboid

Respiration

diaphragm







scalenes, pec major

-SP’s in the T/S can be up to ¼” away from midline and still be in proper alignment
-you can’t move only one joint without affecting the adjacent joints

-SI joint in older men typically does not cavitate

C2-C7
-good lateral flexion

C0-C1-C2 rotation: 40-45 deg


-about 60% of axial rotation of c/s occurs @ C0-C2

C0: +Y rotation, +Z rotation, +X translation

C1: +Y rotation, +X translation, -Y translation
-if you turn head to the left, the atlas translates to the right

-lateral flexion of C0-C2 to the left is combined with slight right rotation

(lateral flexion with contralateral rotation)

C2-C7 extension: 70deg


-X rotation, -Z translation

-most clinical cases have no mechanism of injury

-the majority of patients have insidious pain that begins for no apparent reason


-cumulative trauma disorder (poor posture)

C2-C7 rotation: 45deg


-lateral flexion combined with ipsilateral rotation

-if patient wakes up with stiff neck (can’t move head), then exercise to give them:

-keep head still (looking at fixed point on wall), and rotate their trunk beneath them

Protraction-retraction


Protraction (ant head carriage): upper c/s ext, mid/upper thoracic flexion


Retraction: upper c/s flexion, mid/upper t/s extension

C/S coupled motion


-c/s lateral flexion causes rotation all the way down to T4

C/S disc herniation:  pain underneath the scapula

-often insidious (no mechanism of injury)

-CT junction pain


-inability to sleep (disc swells at night time)


-limited: ext, lat flex, rot


-constant/intense pain


-positive bakody usually (may support limb)



-takes tension off brachial plexus


-positive foraminal compression


-distraction feels good (significant relief with axial distraction)



-want to relax upper trap and lev scap


-subscapular pain and deltoid tuberosity pain


-no problems with true shoulder motion, ddx cuff


-oral steroids helpful


-anti-inflammatories (alleve more effective than ibuprofen/acetaminophen with fewer side effects)
Strokes


-dizziness is most common symptom
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Biomechanics of injury

 -research from several different sources indicates that rotation is the single most effective movement producing 
decreased blood flow (of vertebral artery)

-after 30deg of rotation there is kinking of contralateral vertebral artery

-at 45deg, kinking of ipsilateral vert artery

-if continual TL junction restriction, then likely over-tightness of hip flexors


-iliopsoas, rectus femoris, and TFL

-adhesive capsulitis could possible come from improper movements of arm: hinging with scapula (using the trap) as opposed to hinging at the glenohumeral joint

-“exercise programs should not be started until joints have normal end-feel (joint play)” - Mennel
“restriction of motion of one part of the spine causes increase motion of another part of the spine” – Nordin, Frankel

“the segments that show the most degeneration are at the places of the spine where the most movement occurs” – Sahrmann

-spondylo patients typically have overload of extension, often because of tight hip flexors
-rotation: occiput/axis, subtalar joint, T/S

Activation of Deep Muscle Stabilizers


-slows down joint degeneration


-trauma prevention


-economy of movement


-stabilization of phasic muscles origins – balanced power

Gold standard of manual medicine


Adjustments, rehab, advice, soft tissue / muscle work

-foot flare could be from poor ankle mortise joint motion

-perform 6-inch step down to check foot dorsiflexion

-if tight SCM (barometer of C/S)


1) C0/C1 tension


2) clenchers

-if whole hand symptoms, think TOS

-scalenes, 1st rib / clavicle, pec minor

Respiration


-most common faulty movement pattern


-vertical chest breathing predominating over lower abdominal and lower rib-cage horizontal breathing


-inhibited diaphragm (TrP), respiration occurring with scalenes, SCM, and upper trap

-if first rib restriction, it is often due to overuse of scalenes (in respiration)


-teach patients to use diaphragm for respiration, as opposed to accessory muscles


-when you suck in your belly, you cannot activate your diaphragm

-if L/S dysfunction, then almost always hip dysfunction

-sitting all day is the biggest problem (tightening the hip flexors, and inhibiting the extensors)

-if failed hip abduction screen, think g medius

-Trendelenburg:  if weak g medius, patient may shift entire upper body weight over leg they’re standing on

-hip should shift back and forth when walking, but should stay within a 1-inch box


-if excessive coronal hip shifting, then likely tight hip flexors

-it is the internal forces (improper biomechanics) that wear out the joints, not the external forces

-functionally, the C/S ends at T4

Way to assess joint


-static palpation


-motion analysis, motion palpation

-functional testing

“A Randomized Controlled Trial of Exercise and Manipulative Therapy for Cervicogenic Headache”
Jull et al. Spine 2002; 27: 1835-43.

T/L junction is a transitional zone b/n T10 and L1

T/S flexion:  relative superior movement of TP and inferior movement of rib head

-extension is opposite (inferior movement of TP and superior movement of rib)
-with problem with rib (in T/S extension phase)


-if pain with taking a deep breath


-pain when bring both arms over head


-J-move is problematic biomechanically



A. The problem with the rib movement is not in the inferior direction, but in the superior direction



B. When patient is prone, the T/S is usually in flexion which makes the ribs go inferior, not superior
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Rib adjusting


-seated is the most gentle, then AP, and lastly PA is the most forceful

First Rib

-when laterally flex head to right, the first rib drops down on that side

-also, if raise opposite arm up, then first rib drops

L/S (neutral position): when laterally flex to the left, the SP’s go to the left (except L5)
L/S (in flexion): when laterally flex (in L/S forward flexion) to the left, the SP’s go to the right

Thoracic Spine
-if can’t find a position of relief, then need further imaging

-mononucleosis: often first complaint is low or mid-back pain

-good adjustment for geriatrics in the T/S is a general seated manipulation, followed by b/l pec PIR (pulling shoulders back)

-before doing lat pull downs, always contract abdominals first otherwise the pulls downs will chew up the L/S

-the most important muscle for low back stability:  diaphragm
-when you breathe, you should see 360 degrees expansion of ribcage, not just belly movement

Respiratory Training

Key Advice: avoid slumped posture, holding tension in abdominals, avoid tight clothing

Key Manipulation: Ribs 1-4, T2-T9
Key Facilitation: Respiratory training
Key Relaxation Exercises: scalene, UT, LS, diaphragm
-T/S extension is a prerequisite for proper scapular movement

4 internal rotators of the arm:

-Pecs, lats, subscap, teres major
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Cervical Pain

History


-trauma


-inflammatory diseases


-drugs (BP, hypertension, steroids)


-dizziness


-symptoms related to cord compression (B/L incr reflexes and spasticity; B/L leg weakness)

Ortho tests


-Jackson’s compression


-15lbs of pressure max



-don’t cross your fingers (you’ll tend to push harder than you should)



-when push down, the discs and facets push back



-if push down and get pain, then either injury to disc or facet




-try again with neck in extension to help distinguish from disc and facet



-if reproduction of neurological pain down arm, then it could be disc that is pushing on the nerve


-Distraction test



-they first need to have neck pain without distraction



-don’t ever use the mandible to distract (esp on trauma/whiplash cases; instead, cup the occiput and forehead


-Shoulder Depression


-trying to traction the nerve roots



-often used with TOS


-Spinal percussion



-helps to locate where they hurt


-Passive ROM (O'Donoghue's)


-looking for ligament injuries (need to take joint to full extremes)


-Swallowing test

-Valsalva

-Dejerine’s quadrad


-cough, sneeze, bear down, laughing



-laughing increases the pressure twice as much as the other three



-increasing intrabdominal pressure blocks the venous outflow from the cord




-engorging the blood around the cord (taking up space)

Erb’s palsy


-m/c during birth


-almost all have full recovery


-deformity:  waiter’s tip

Klumpke’s


-avulsion of the lower c/s and maybe T1


-Horner’s syndrome is classic sign


-deformity:  claw hand


-recovery is 70-80% (poor recovery)


-seen in roll-over accidents and motorcycle accidents

Tuning fork: vibrates the periosteum

-if periosteum is intact, but the bone is compressed within, then tuning fork test will be negative
SLR

-stretches the sciatic nerve 6-8mm


-if inflammation from disc herniation, then stretching this nerve will cause pain
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Whiplash

Ian Macnab:


-of 266 medlegal cases of whiplash, 45% were still symptomatic two years after settlement

Deans et al:


-36/173 remained symptomatic after one year

Norris and Watt:


-44-90% remained symptomatic after 22 months

Gargan and Bannister:


-after 10 years, only 12% fully recovered

Croft and Foreman:


-more than 50% of cervical acceleration/deceleration (CAD) injuries have associated low back injury

Possible whiplash sequelae:


-muscle/ligament tear


-fracture


-thyroid injury


-retro-ocular hemorrhage


-retropharyngeal hemorrhage


-cord contusion


-subarachnoid hematoma


-disc rupture


-microfracture


-brain injury

-whatever the car is accelerated to, the passenger’s head is accelerated over 2.5x that amount

Conditions affecting the outcome and severity of the injury


-ramping (of the seatback)



-the more the seat is lying down, the more likely your head will go up and over the head rest


-proximity of the head restraint (to passenger’s head)


-minimum height of the head rest should be at your ear level


-seatbelt and shoulder harness



-prevents you from falling out of the car (puts you into the chiropractor’s office rather than plastic surgeon)



-clavicle is often missed injury (shoulder harness crosses clavicle)

-the more energy the car absorbs (the more damage to the car), typically the less damage to the passenger

Other Important Conditions:


-brakes



-if brakes are on when you’re hit, then slowed acceleration (car will get hurt more & patient hurt less)



-most people who are hit from behind, their foot pops off the brake (use parking brake if see collision coming)

-road conditions



-the more slippery the road, the less damage to the car and more damage to individual


-seatback stiffness


-compressibility of cars



-the more your car compresses, the better off you are


-second collision



-almost always the second collision is less force, but these collisions are acting on individuals injured in 1st collision




-first collision could produce 2nd degree tear, but second collision could cause 3rd degree tear of same tissue

Human factors which affect the outcome and severity of the injury


Age



-tissues are less elastic



-40% less ROM



-need longer healing time



-25% loss of strength



-slower reaction time


Sex



-higher incidence of neck pain in women (at 6 months, 75% still symptomatic0



-heads are about the same size, but neck musculature is increased in men


Position of the head at impact



-if looking straight ahead, then less injury


Surprise Collision



-muscles are relaxed


Pre-existing conditions



-DDD is m/c ( decreased ROM and weakened disc ( more chance of injuring that disc

Documenting the Soft Tissue Injury


-CT scan is not recommended, since most injuries are soft tissue (MRI is preferred)

-CT scan for whiplash is waste of money, time, and radiation

-syrinx formation is becoming a common documented finding several years after a whiplash injury
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-T/S extension: do cat/camel only move butt back so the butt is sitting on the heels
-rotation:  subtalar, hip, t/s

-everyone has tight hamstrings (whether tightened or lengthened)

-only do soft tissue treatment of hamstrings if the hamstring is shortened

-in faulty movement, l/s erector spinae often performs the work that the glut max should be performing

Flexion vs. Extension


-better, same, or worse?


-in elderly, flexion often is palliative; in younger population, extension is typically preferred


-flexion feels good on facet syndrome, b/c flexion opens up the facet
-flexion and bending to the right can cause disc herniation on the left side

-disc herniation: often cumulative trauma (ie bending over throughout the day)

-bending itself is not a problem, but prolonged bending is problematic

-when driving a car, need to grab the steering wheel low (helps to reduce flexion of L/S


-this is especially important when recovering from a disc injury

-cauda equina syndrome: if lose function of bowel/bladder and/or have saddle paresthesia, go right to ER

Disc herniation patients


-typically get better with extension


-do press ups (exercise)


-do whatever it takes to get them out of L/S flexion


-teach them how to hinge with hips when going from sitting to standing



-lift hands up toward the ceiling (forces l/s extension), then stand up


-when they wake up in the morning, first thing, they should do press ups on their bend


Progression



-on stomach, double fist under chin



-then up to elbows (sphinx position)



-then do press ups




-hands underneath shoulders: push up, lock elbows, drop the stomach, and mushy butt/hamstrings



-wall squat, with ball behind their L/S



-lunge forward with arms up (first day exercise)

-if see side shift, then it is always a disc herniation

-do lateral flexion exercises (of the pelvis)

-with extension, the nucleus pulposus shifts anterior

-facet syndrome never refers below the knee

-if spinal stenosis, typically flexion gets them relief


-can bike ride, or walk uphill, but can’t walk on level ground without provocation

-diastasis recti

-teach patient to use diaphragm (put your fingers into their flank and ask them to breath into your fingers)



-“push air into your pelvis with every breath”


-the ability to drop the diaphragm is a huge function in low back stability

-good L/S exercise:

-cross leg (ankle on knee)

-sit up tall, extending L/S, and lean forward with sternum keeping L/S in extension

-the over-supinated foot will cavity nicely, but the over-pronated foot has no foot fixations

-L/S belts lead to weakness in L/S stability muscle
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Lumbar Mechanics & Adjusting Considerations

Lateral Flexion in Neutral



-in left lateral flexion, the SP’s of L/S rotate left (except L5 rotates right)


Lateral Flexion in L/S Flexion



-in left lateral flexion, the SP’s rotate right

Pelvic Kinematics


-nutation: sacrum nods forward


-seen in hyperlordotic patients



-most stable configuration of the SI joint



-close-packed position



-loaded ligaments: sacrotuberous ligament, interosseous ligament


-counternutation:  posterior pelvic tilt (or ilium goes anterior) (seen in pregnant women)


-loaded ligament: dorsal sacral ligament

*Disc


-activity intolerances: sitting, driving, transitional movements, rolling over in bed, putting on shoes

-mechanical sensitivity:  flexion


-often feels better when lying on belly


-leg pain depends on the degree of injury


-if leg and back pain, then think disc bulge


-if exclusively leg pain (no LBP), then herniation/sequestration (outer annulus torn)



-either chemical irritation or mechanical irritation of nerve root (peripheralization)


-goal of treatment: centralization of pain



-L/S extension (sphinx position) often reduces leg pain & LBP (esp. with posterolateral disc injury)


-lateral disc bulge


-patient does not like flexion (but eventually you need to flex them)



-Cox is not preferred for lateral disc bulge


-central disc injury


-flexion/sitting feels good (presents like a stenosis case)



-do not want to extend them, initially (but eventually you want to)



-Cox is excellent



-backward rocking (ie prayer stretch, butt on heels) is good exercise


-by age 50, 97% of all L/S discs are degenerated (we lose fluid in disc as we age)


-most disc nutrition through cartilaginous end-plate

-motion allows for increased nutrient exchange


-greater tensile loads on annulus in the morning (due to increased disc height)



-lose 54% of that fluid within first half hour of the morning



-if disc problems, patient should not work out within one hour after waking up



-rate of injury is higher in the morning


-instability comes with loss of disc height (& reduced multifidus tone)



-pulls on Sharpey’s fibers (where outer ring attaches to body of vertebra)



-resulting piezoelectric effect leads to osteophytes



-osteophytes = too much motion has been occurring at that segment


-pure compression will not create a disc herniation, however it can cause a vertical herniation (ruptured end plate)



-Schmorl’s node

-cancellous bone fails first (trabeculae)



-rich vascular bed allows for good healing capability (can often heal 100%)



-if fractured vertebra:




-screen by having them raise up on toes and leg themselves drop (it will hurt like crazy)




-also ask the patient if they heard “pop” at the time of injury (this would indicate end-plate fracture)

PLL is thick superiorly and tapers off inferiorly

ALL is thick inferiorly and tapers superiorly

-average rotational angle of failure: 16deg


-if L/S is in extension (facets are engaged), then segments can only rotate 3deg

-flexion with rotation causes 50% reduction in disc strength

-if frontal plane antalgia, do side glides every hour (first couple will hurt, but then the pain will reduce)

-the flexed patient (flexion antalgia), typically has a central disc herniation

-hip hinge exercise:

-sit at edge of chair, extend L/S, chest held high, look up and stand

-for posterolateral disc, typically 4 visits is enough to treat them

-if see motor weakness, then refer them for orthopedic consultation (not that they necessarily need it)

-to check S1, have patient do 10 calf raises on the good leg, then 10 on the bad side


-if S1 problem, then they will be significantly weaker on the bad side (and likely won’t finish the 10 raises)

Slings


-a series of fascial connections that allow body to function mechanically, and it distributes loads across the body


-recovers and transfers energy


-stabilizes joints and improves gait cycle


-Thoracolumbar fascia (key link)



-2 systems: dorsal oblique and deep longitudinal



-dorsal oblique sling has fibers that blend in with the glut max (contralaterally)




-left latissimus connects with right g max




-stabilizes SI joint with force closure (force closure = muscles that compress/stabilize joints)




-bird dog (great exercise for golfer, pitcher/thrower, etc)



-with gait, this system helps to stabilize the SI joint and the knee




-overpronation of right foot could cause shoulder pronation of left shoulder





-tibia internally rotates, femur internally rotates, eccentric load on g max, which transfers to latissimus




-gait: sling is eccentrically loaded with anterior movement of arm/leg during gait cycle



-longitudinal slings connects with sacrotuberous ligament (stays on one side)




-multifidi, ES, sacrotuberous lig, biceps femoris, peroneus longus, tibialis anterior



-peroneus longus & tibialis anterior act as a stirrup for the foot




-this sling comes up over the back of the head and ends just above the eye
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-anterior oblique sling



-splenius capitis/cervicis, rhomboids, infraspinatus, lev scap, supraspinatus, serr ant, pec major, ext oblique, 




rectus abdominus, linea alba, int oblique, adductors



-sling connects from pelvis and loops up and around the neck/shoulders



-when performing oblique sit-ups, you’re working this sling




-sports: thrower




-exercises: dead bug, diagonal lungs with PNF




-gait





-passively recovers energy during stance phase as stretch is placed on structures of sling





-pulls you through swing phase during the gait cycle




-dysfunction





-may see pelvic obliquity and asymmetric rotation of trunk




-overhead athlete


-lateral sling (frontal plane)



-the only sling that does NOT demonstrate a direct anatomic linkage, only functional




-adductors on one side are paired with abductors contralaterally plus the quadratus lumborum




-helps to stabilize the SI joint




-the deep sacral portion of the g. max is the only muscle known to directly stabilize the SI joint

The Shoulder:  Patient History


-2nd most common complaint to come into your office


-diabetes can incr the incidence of frozen shoulder (45-60yo)

-calcium deposits: 20-40yo


-cuff degeneration: 40-60yo


-how do they support the arm?



-if arm is hanging by the side, then either anterior dislocation, or it is a burner/stinger (brachial plexopathy)



-if they support the arm (at the elbow), then likely AC separation, or a fracture (or a post dislocation)


-FOOSH: can result in dislocation, fracture, labral tear, rotator cuff injury


-fall on tip of shoulder: can result in AC separation


-anterior instability


-excessive abduction or lateral rotation leading to “dead arm syndrome” (sudden paralyzing pain/weakness)



-pain during late cocking and acceleration phases of throwing or explosive overhead movement

-rotator cuff tears: night pain and resting pain, plus abduction


-deltoid tuberosity is a common referral site for C/S disc (if night-time pain)


-tendinitis: activity-related pain


-AC pain: full abduction
Scapulothoracic protraction – mostly occurs at the SC joint

Scapulothoracic upward/downward rotation – SC joint mechanics, but AC joint allows for upward rotation of scapula

-upward rotators: upper & lower trap, serratus anterior (drives most upward rotation)
-downward rotators: lat, rhomboids, post deltoid

-internal/ext GH rotation

-external rotation: slight anterior translation of humerus


-subscapularis will be under eccentric load (subscap helps to prevent anterior translation)


-internal rotation: post translation



-teres major, subscap, lat

-inferior GH ligament (stretched out the most with external rotation), prevents translation


-often injured with anterior dislocation

-abduction: the movement where we’ll find the most deficits due to dysfunction


-60 deg of scapulothoracic movement plus 120deg of GH movement
-the shoulder is inherently unstable (most mobile joint in the body), and therefore should rarely be manipulated

-abduction (in the gym) should be in the scapular plane (about 30deg anteriorly), rather than directly to the side


-also, rehab ext/int GH rotation should be done in the scapular plane

-premature elevation of acromion during abduction: too much upper trap activation

-upward rotation (mid/low traps & serratus) helps to minimize shoulder impingement
Shoulder Syndromes

AC joint OA


-often cuff degeneration leads to AC joint issues


-zanka x-ray view: should have 3mm gap in AC joint


-pain over joint and crepitus, plus enlarged distal clavicle

-pain during last 30-40deg of abduction or flexion


-pain with horizontal abduction

AC joint osteolysis


-two problematic exercises: bench & fly ( blocks the movement of the scapula



-if performing these exercises, then should not bring arms/elbows posterior to shoulders




-will lose ROM, but will preserve the shoulders



-better to perform these exercises standing, with a cable machine (allows proper scapular movement)



-or you could perform these exercises on a Swiss ball


-pain with full abduction, and horizontal abduction, extension

AC separation


-usually fall on tip of shoulder


-patient will support arm across belly


-tender of joint and AC ligaments


-RICE, sling


-myofascial release


-supportive taping of AC


-address pecs, deltoid, upper traps

Impingement


-compromise of space b/n coracoacromial arch


-Y-view x-ray


-onset is typically related to overuse


-pain is initially sharp & intermittent, and progresses to constant deep dull ache in shoulder


-grade 1 – inflammation of bursa and tendons


-grade 2 – progressive thickening of tendons and scarring of bursa


-grade 3 – rotator cuff degeneration and tears are evident

Impingement (cont)


-primary (structural) impingement 
-AC degeneration, acromion shape, AC spurs, post-op scars, thickened rotator tendons


-secondary (function) impingement


-thoracic kyphosis, forward shoulder
-scapular dysfunction (downward rotation)



-trap weakness

-loss of normal humeral head depression, cuff weakness, cuff tear, rupture of long head of biceps



-tightness of posterior cuff (causes humerus to migrate anterior, lose internal rotation)


-*internal impingement (instable)


-overhead activity



-pain more in the back of the shoulder



-articular tears of infra and supraspinatus



-usually a consequence of anterior instability



-pain (in back of shoulder) with anterior apprehension test, pain diminishes with relocation test



-tests: Hawkins, Neer (full abduction), Reverse Impingement, Muscle Assistance

Cuff rupture


-usually progressive deterioration due to normal aging, microtrauma, ischemia, or chronic impingement

-deltoid tuberosity is m/c referral site for rotator cuff tear

-2/3 have cuff tears at age 70

-night pain (esp with sleep on side)

-full thickness tears are typically less painful than partial tears

-“empty can” test is test of choice for full thickness tears (supraspinatus press test)


-if full strength, but painful, then tendinitis


-if some weakness, then likely partial tear


-if no strength, then full thickness tear

-supraspinatus: could be painful with both “empty can” test and resisted external rotation

-imaging for shoulder: MR arthrogram (not standard MRI)

Labral tear


-deep clunk (with circumduction) (clunk is usually a muscle imbalance)

-requires surgery for complete healing


-SLAP tear ( Superior Labral tear that is Anterior to Posterior


-Andrew’s compression test


-“peel back” mechanism



-for overhead thrower, occurs at cocking phase, or at moment of release

Instability:  traumatic, atraumatic, anterior, posterior, inferior


-inability to maintain humeral head centered in glenoid fossa

-difficulty pinpointing where the pain is

Judy Lee (chirocode.com) – insurance coding
-chiropractic economics has a coding section

-avoid 3rd party billing companies
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Bracing


-tighten core


-imagine someone is going to punch you (and then back off to about 10%), that is a brace



-hollowing is something different (the abdomen can go out with a brace)


-goal is to brace without holding breath


-external perturbations are an excellent facilitation of the ability to stiffen the spine


-if suck in your stomach, then you inhibit the diaphragm

Active Straight Leg Raise


-supine, legs 20cm apart


-actively lift one leg 20cm up


-tests the core stabilizing muscles (not the hip flexors)


-instructions: “try to raise your legs, one after the other, above the couch for 20cm without bending the knee”


-if pelvic instability (like with pregnant patient), then compress SI joints B/L and ask patient to raise leg



-if it was easier to raise the leg with SI joints compressed, then likely pelvic instability

Endurance Tests (McGill, 2002)


-side bridge endurance test


-young healthy men and women: 1 min 24.5 sec

Weight Belts

-if no previous back pain than no additional benefit by wearing one


-if injured when wearing a belt, injury was more serious


-weight belt = artificial stability



-increased likelihood of injuries when belt is not on


-belts give the perception you can life more

Community Core


-possible marketing idea: to perform core exercise class once a week

Westside Barbell (a small gym producing world-class powerlifters)


-pelvic and thorax locked down



-if squatting, they never go into counternutation


-abdominal brace


-hip hinge


-box squatting (the butt finds something to reach, typically a chair, or box)


-very little back and knee pain

-osgood schlatters = avulsion fracture

-the bones are growing too quickly for the muscles

-with normal knee joint, should be able to get heel to butt without low back activation

-three muscles causing anterior pelvic tilt: Psoas, rectus, TFL (IT band)

-for great knee function, you need good glut function


-g max is a huge player for sparing the knee

-those who believe that increasing strength will enhance performance have neglected the skill components required to produce the required strength at the precise instant in time

Shoulder - Linking the Upper Quarter to the Spine

Rehab concerns and considerations

-the shoulder and the TMJ are the two hardest to stabilize
Muscle matters


-a key to optimal GH motion is that the head of the humerus remains centered in relationship to the glenoid as motion occurs in the shoulder joint

-front side of the shoulder: bicep tendon

-the secret to treating front-sided shoulder tendinitis is to strength the posterior musculature

Posture and Static Loading


-eccentrically lengthened in the traps, concentrically shortened pecs

-if you’ve dislocated your shoulder, then you will have a torn labrum (100% of the time)


( 100 minus the patients age = the chance that they will dislocate again

-if 35 and below, then dislocation will probably not tear anything

-if 35 and above, then likely rotator cuff tear with shoulder dislocation


-surgery for cuff tear is one of the most failed surgeries

-*Shoulder Imaging: must get shoulder MRI arthrogram (not regular MRI) to see labrum

Painful Arc


-if pain from 45deg to 120deg (abduction), then GH painful arc

-pain from 170 to 180 deg: acromioclavicular painful arc

Tight Posterior Capsule


-mechanism: could be necessary compensation for a patient



-probably making up for weakness in scapulothoracic joint


-if all you do was PIR (or ART) to posterior capsule, then you could destabilize the shoulder



-need to also incorporate scapular strengthening exercises (and serratus anterior)

-three systems that contribute to lumbopelvic stability: brain, spine, muscles (Panjabi)
Cylinder of stability


-transverse abdominus


-multifidus


-diaphragm


-pelvic floor

-every case with a hypermobile ulnar nerve (snaps over lateral epicondyle with pushups), will have scapulothoracic weakness

S.I.C.K. Scapula


-postero-superior scapular pain


-anterior shoulder pain


-proximal lateral arm pain


-c/s pain


-TOS

S – scapular malposition

I – inferior medial border prominence 

C – coracoid pain

K – dyskinesis of scapula

80% anterior coracoid pain

70% ant coracoid posterosuperior scapular pain ( using lev scap (and trap) to stabilize shoulder

10% isolated ant coracoid pain

20% proximal lateral arm (sub-acromial) pain

5% TOS pain (arm, forearm, and hand)

-pec minor inserts on coracoid


-if tight, it protracts the inferior border of scapula (anterior tilt of scapula)

-pec minor shuts off serratus anterior

-if patient comes in with deltoid tuberosity pain, then think rotator cuff tear, first

TOS: scalenes, clavicle/1st rib, pec minor

Shoulders at risk


-most throwers with arthroscopically proven posterior type 2 SLAP lesion admit to a cascade of symptoms before tx


-tight posterior capsule

-good motion for posterior tilt of the scapula is arm flexion (at the shoulder)


-tx exercise for tight pec minor

Scapular statics


-medial border should be 3-inches away from spine


-between T2 and T7

Elevated Scapula


-always think respiration


-look at diaphragm

-if only superior border is elevated: lev scap

-if only acromion is elevated: trap

Internal rotators of arm:

Lat, pec, teres major, subscap

Downwardly rotated scapula


-often due to excessive kyphosis


-levator and rhomboid are short, and upper trap is long

Functional Testing (upper quarter)


DNF, arm abduction/flexion, 4 point loading (push-up), T4 extension, hip/scapula relationship

Corresponding Treatment

-PIR: upper trap and lev scap


-training of 12 arm row with scap awareness


-posture training (Bruegger)

Bruegger position

-and act like you’re putting out a flame on a candle (will help activate diaphragm to hold rib cage down)

Push-up screen


-if serratus anterior is functioning properly, the scapula will continue to adhere to the thorax in 4-point stance 



and also during a pushing maneuver


-serratus ant can test strong during a muscle test, and still be inhibited as a stabilizer

-push up plus exercise will activate serratus anterior from an EMG standpoint, but not from a stability standpoint


-serratus anterior should instead be trained in a functional manner

-scapholunate joint is where hypermobility is typically seen in wrist

Scapula Reaction

Goal: get scapula to move in 3 planes on the thorax at end range


-get the hip to assist/drive the scapula in 3 planes (sagittal, coronal, and transverse)


-educate patient


-most common finding is a patient who does not know how to move hips

-in most cases, the tissues just need movement to enhance blood flow (rather than stretching)
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Clinical Neurodynamics (not on the midterm)

-defn: clinical application of mechanics and physiology of nervous system as they relate to each other and are integrated with musculoskeletal function

-For the nervous system to move normally, it must execute 3 primary mechanical functions:
1) withstand tension

2) slide relative to adjacent tissues

3) be compressible

what generates symptoms?


-mechanics:  tension, sliding, compression


-physiology:  blood flow, inflammation, sensitivity

-mechanical dysfunction can lead to physiological dysfunction

Three part system


-mechanical interface: anything next to the nerve


-neural structures


-innervated tissues

Flexed c/s position: more strain on the cord and nerve roots

1) Tension


-first of the primary mechanical events in the nervous system is tension


-the joints are a key site where nerves are elongated and thus subject to tension


-perineurium is the primary guardian against excessive tension



-it allows peripheral nerves to withstand 18-22% strain before failure


-when in tension, there is diminished blood supply in outer part of nerve
Effects of tension


-at 8% elongation, the flow of venous blood from nerves starts to diminish and at 15% all circulation in and out of the 

nerve is obstructed


-time is an important factor:  if nerves are held at 6% strain for 1 hour, nerve conduction reduces by 70%

2) Sliding


-essential as it serves to dissipate tension in nervous system


-nerves slide down the tension gradient by displacing toward the point of highest tension to equalize tension

SLR and Sciatic Sliding


-if sliding did not occur neural ischemia would result


-SLR will elongate the sciatic nerve bed by up to 124mm (or 14%) elongation but intrinsic sliding limits injury

3) Compression


-neural structures change shape according to pressure exerted on them


-pressure can increase whether a closing (ILF) or opening (CLF) is performed



-extension of spine produces closing, and flexion produces opening

Effects of Compression


-failure threshold for compression is approx 30-50 mmHg


-hypoxia and impairment of nerve blood flow, conduction and axonal transport, occur above this level


-leads to pathomechanical and pathological events in the nervous system

Neurodynamic Testing Maneuvers


Median: head tilted away, abduct shoulder (& ext rotated), extend elbow, extend wrist (& fingers) with supination

Radial: same as above, only wrist is flexed pronated

Ulnar: tilted head away, abduct (or depress) shoulder, elbow flexed, dorsiflexion of wrist (and pronation)
-look for asymmetric symptoms
Structural Differentiation


-if proximal symptoms (ie neck), then use distal differentiator (ie wrist flex/extension)


-if distal symptoms (wrist), then use proximal differentiator (ie laterally flex neck toward/away)

CLF = contra-lateral flexion

ILF = ipsi-lateral flexion

Neural Slider (nerve flossing)

-sliders produce significant movement in nerves without generating much tension or compression


-more useful in the reduction of pain and improving excursion of nerves 


-sliders are thought to milk the nerves of inflammatory exudates and produce incr venous blood flow thereby increasing 

oxygenation of neural tissue


-to perform a slider, longitudinal force is applied at one end of the nerve tract while tension is released at the other end


-distal slider: for the median nerve would include ILF of the c/s with elbow extension


-proximal slider: for median nerve would include CLF with elbow flexion

Nerve Tensioner


-produces an incr in tension in neural structures


-used to activate viscoelastic movement-related and physiological functions in the nervous system


-tensioners are more potent then sliders in terms of producing an adverse rxn


-the aim is to stimulate an improvement in ability of neural structure to respond to tension changes


-in effect, tension is placed at both ends of the nerve

-for the median nerve elbow extension with CLF c/s movement

Convergence


-nerves slide in direction of the joint where elongation or bending is initiated


-during body movement, tension is applied to nervous system at the site that first moves

Sequencing


-greater likelihood of producing a response that is localized to that region that is moved first


-direction of sliding is influenced by order in which the joints are moved; 3 possible sequences:



-proximal to distal



-distal to proximal



-elbow first sequence


-elbow first sequence produced 20% greater strain in ulnar nerve at elbow than the other 2 sequences


-wherever you start the tension first is where the most strain will be
Nerve pain: burning, stabbing, electric shock-like

Muscle pain: Tenderness, achiness, stiffness

Contralateral movements

-nerve treatments done on the non-symptomatic side will often improve the symptomatic side


-causes downward displacement of the cord, taking tension off the nerve roots of the symptomatic side

-never want to elicit symptoms in the movements performed

Key Points


-never push a patient beyond the point of pain


-always plan your assessment and tx according to severity and site of symptoms


-use gentler technique first, then progress: 
-opener, then slider, then tensioner


-pay close attention to technique and communication with the patient is very important


-always perform structural differentiator to determine if the cause is neural or musculoskeletal

-recommended book, Clinical Neurodynamics by Shacklock?
-don’t recommend Butler

Using Neurodynamics for c/s Disc


-unload tension off nerve roots 


-shoulder girdle elevation (Bakody), use arm rests


-contralateral techniques:



-position contralateral limb IN tensioned position



-position ipsilateral limb OUT of tension


-open IVF (static or dynamic)


-possibly give sliders


-can slowly progress from contralateral to ipsilateral (keep working contra side and slowly put ipsi arm in more tension) 
Adv Biomechanics (final)

HIP

Torsion Angle


-describes the relative rotation (twist) that exists b/n the shaft and the neck of femur


-normally 10-15deg of anteversion


-less than 15deg = excessive retroversion


-greater than 15deg = excessive anteversion


-an infant is born with about 30deg of anteversion


-if toed in, then think excessive anteversion in hip


-if toed out, then could be hip retroversion, piriformis, lack of ankle dorsiflexion (they will overpronate)

Excessive Anteversion


-compensation anteversion: toes point out 

-tibial torsion, and incr Q-angle (incr valgus)


-if stand with feet straight, then patella should be looking straight forward

Craig Test (Ryder Method)


-measures femoral anteversion

Coxa Saltans “Snapping Hip”


-internal snapping



-usually occurs at approximately 45deg of flexion when hip moves from flex to ext



-snap/pop that occurs may be accompanied by pain (palpated anteriorly)



-iliopsoas tendon over ridge of lesser trochanter



-iliofemoral ligament riding over femoral head



-pressure over iliopsoas/iliofemoral tendon should eliminate popping


-external snapping


-occurs during flexion and ext, esp if hip is held in medial rotation



-when hip extends, the IT band is posterior to g troch




-as hip moves into flexion, the ITB moves ant to g troch



-pressure over tuberosity will stop the popping


-intra-articular snapping


-sharp pain into groin and anterior thigh, esp on pivoting movements



-passively, clicking may be felt and heard when extended hip is adducted and laterally rotated



-usually from acetabular labral tears or loose bodies (most common)

-normal neck/shaft angle = 125deg

Coxa valga


-angle of inclination is greater than 125deg


-lengthens limb


-decreases effectiveness of hip abductors


-increases load on femoral head


-decreases load on femoral neck

Coxa Vara


-angle of inclination less than 125deg


-shortens limb


-incr effectiveness of hip abductors

Hip and groin pain (ddx)


-OA, trochanteric bursitis, snapping hip, labral tear, fracture, muscle strain


-often patient can still walk with a hip fracture

Hip OA


-groin pain (not past knee)


-worse with activity


-shoes and socks

Hip OA


-loss of internal rotation


-pain on hip scouring


-relieved with distraction (and a little oscillation)


-hip flexion contracture (seen on modified Thomas)



-spring leg, and if hard end feel, then from degeneration ( do NOT stretch them in modified Thomas position

Trochanteric Bursitis


-lateral hip pain


-laying on side


-usually non-radiating


-tenderness above trochanter


-non-radiating


-precursor to OA


-Trendelenburg


-failure of functional tests


-anterior part of g medius acts like the TFL
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-a high arch foot (supination) is likely more dangerous than flat foot

-when examining low back, then you should have the patient take their shoes off

-if flat foot, then toe off is from the 2nd/3rd metatarsal


-Morton’s neuroma, metatarsalgia, bunions, plantar fasciitis

-more foot cavitations in the supinated foot


-adjust:  calcaneal eversion, and midtarsal joints

-no joint restriction in pronated foot

-subtalar pronation is one of the main ways we dampen the load when walking

-if weak glut medius, there is a lot of coronal hip movement when walking


-should not be more than 1-inch side-side hip movement when walking

Hypolordotic: tight hamstrings, tight iliopsoas, TFL


-piriformis often substitutes for glut max (when g max is inhibited)

-ST contact is more beneficial for hyperlordotic patient

-ST ligament resists/controls sacral nutation

-posterior pelvic tilt ( anterior hip impingement syndrome


-use L/S flexion when squatting
-tight hamstrings can cause anterior hip impingement
Hip internal rotation (Hibb’s) (desire 45 deg of both internal and external rotation)


-test the length of external rotators


-bilateral loss is associated with LBP


-unilateral loss associated with SI joint

-anteverted hip: excessive hip internal rotation

-if unresponsive piriformis syndrome, then could be disc (might need MRI to confirm)

-90% of knee injuries should involve no knee treatment, but rather either hip or ankle

Hip abduction screen


Hip flexion: TFL shortness


Ext rotation: piriformis


Hip hiking: QL shortened


Post pelvic rotation: 

Glut medius is the one muscle to keep us stable with one leg stance

Trendelenburg


-normal: one-inch lateral shift


-if more than one-inch lateral shift, then glut medius weakness

Squat test, looking for:


-knee valgosity (weakness in hips)


-L/S flexion

G max: extensor and external rotator, therefore it is a controller of flexion and internal rotation

Clam


-make sure patient mostly uses g medius, and does not use much TFL


-if knees are too flexed, then it will activate TFL more


-focus on eccentric phase and don’t let knees touch before going back up



-eccentric phase should be 3 seconds and concentric 1 second

-if healthy knee, then should be able to get heel to the butt (when prone)


-otherwise, tight rectus femoris


-good screen for kids with anterior knee pain (Osgood schlatters)

Glute Bridging


-squeeze gluts first, then elevate


-put bands around the knees (holding the knees together) when do glut bridging

Lunging


-forward, sideways, and then backwards (10 in each plane)

KNEE

-when seated, the distal patella should line up with tibial tuberosity

-when supine, the tibial tuberosity lines up with the outer pole of the patella

-foot should normally be rotated out about 5-7 deg

-ACL goes from anterior/medial to posterior/lateral

-meniscus: attached via the Sharpey’s fibers to tibial plateau

-most meniscal injuries happen on the posterior horn (medial side more than lateral side)

-outer third is the only part of the meniscus that has a reasonable blood supply

-inner third has no blood supply (called the “white zone”)

-if tear in white zone, then it will never heal and surgery cannot repair it


-the solution is to simply cut it out, otherwise it will wear down the cartilage faster

-Meniscus helps to distribute the load more evenly over the tibia


-also has wedge affect, limiting anterior and posterior translation (of femur on tibia)

-ACL is primary restraint against anterior tibial translation, however posterior meniscus is a secondary restraint

Screw Home Mechanism


-last 30 degrees of knee extension, the tibia externally rotates

-in knee flexion, meniscus moves posteriorly

-in extension, meniscus moves anteriorly

-when externally rotate tibia, placing more stress on medial meniscus (posterior horn)

-internal rotation: lateral meniscus (posterior horn)

(most injuries happen on posterior meniscus)

-internal rotation loads the cruciates more

-external rotation loads the collaterals more

Main Knee Injuries


-cruciates, collaterals, meniscus, cartilage, patellofemoral

-always ask if they felt or heard a pop


-indicates chondral or ACL tear

-deceleration injuries (or constant speed injuries) are more often cruciates

-meniscal injuries are more pronounced in full extension

-locking: mechanical obstruction to normal motion


-meniscus or cartilage that gets locked in the joint

-ACL has an artery through it, therefore blood in knee joint (hemarthrosis) when tear ACL


-acute knee joint swelling in a few hours (could also be osteochondral tear)


-if ACL tear, then will also have a “pop”

-if delayed swelling (ie 24 hours), then likely more of a meniscal problem

-ACL restricts anterior tibial translation and it is a secondary restraint limiting excessive internal rotation

-hamstring will often spasm after an ACL injury


-don’t stretch the hamstring (it is a protective spasm)

-approximately 100,000 ACL tears per year


-they all require surgical repair, and it takes 9 months to return to sports

-half of the tears are associated with significant meniscus tear

-70% of ACL tears are non-contact (usually due to lack of stability, often hip weakness)

Mechanisms of injury (ACL)

-internal femur rotation with external tibial rotation (more common in women)


-hyperextension

-if just ACL injury, then varus, valgus and PCL testing will be negative

-Segund fracture (lateral capsular sign)


-avulsion fracture at lateral tibial plateau

ACL assessment


-lachman’s (Gold standard)



-stabilize femur with one hand and mobilize tibia with other hand (with knee slightly bent)


-pivot-shift (not positive in all ACL tears)


-anterior drawer (rarely performed in orthopedics office)

Treatment


-non-operative: in older patients who don’t have much physical activity


-surgery: if active patient (esp. athlete)



-need to commit yourself to rehab, if get surgery
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-females more likely to tear ACL


-ACL is half the size of that in a male


-notch is narrower


-Q-angle is larger

PCL injury


-dashboard injury (knee translates posteriorly)


-hyperflexion (patient lends onto a flexed knee with foot plantar flexed, which applies posterior force to tibia


-isolated ruptures of PCL generally do NOT cause functional instability and are managed best nonoperatively


-if instability is present with PCL tear, then also injury to PLC and/or other ligaments

PCL tear signs and symptoms

-posterior knee pain & immediate disability


-hemarthrosis occurs within 1-4 hours as in ACL, but not as much, since there is often leakage into posterior capsule


-don’t have a “giving way” sensation or instability as in ACL injury

Tests


-positive Sag sign


-posterior drawer


-quadriceps active test (try to activate quad while supine with knee bent)



-if anterior tibial translation with activation of quad, then PCL tear


-must rule out posterolateral corner injuries



-varus at 30deg



-posterolateral drawer



-reverse pivot-shift



-dial test
MCL


-most commonly torn ligament of the knee


-occurs by indirect abduction or rotational stresses that are common sports requiring cutting or pivoting


-usually respond without surgery unless another ligament (like ACL) is injured


-most injuries occur with the knee flexed (45-90deg)

MCL tear grading


Grade 1: 1-4mm (joint gapping)


Grade 2: 5-9mm


Grade 3: 10-15mm

LCL


-injuries are rare, especially an isolated LCL injury (need a blow from the medial side to put knee in valgus position)


-injuries to lateral and posterolateral structures are seen commonly with injuries to ACL


-lateral structures are stronger than medial structures


-LCL resist external rotation of tibia

-anytime you suspect ligamentous rupture, ask the patient if they heard (or felt) a pop

Meniscal Injuries


-60% of population over age 65 has some degenerative tear of meniscus


-MOI: usually rotation in combination with valgus or varus loading



-often a planted foot, with external or internal rotation

Meniscal Tears S/S


-usually pain, swelling (delayed up to 24 hours), giving way, and locking


-pain at extreme knee extension is affecting anterior horn


-pain at extreme knee flexion is posterior horn

-joint line tenderness is the most sensitive for meniscal tears

-McMurray’s is the most specific
-difficulty with squatting indicates medial posterior horn tear



-if pain during ascent/descent, then patellofemoral issue



-if pain at end range of squat (deep knee flexion), then meniscus

P.E. Exam Tests:



-joint line tenderness



-Steinman’s



-squat / duck walk



-McMurray’s (valgus: lateral meniscus)



-Apley’s compression



-spring block in passive terminal extension or flexion



-varus or valgus painful

Meniscus Treatment (based on activity level and age)


-80% of meniscus injuries will be better after a month


-typically you can wait a month, and do further imaging/consult if no significant improvement in that time period


-knee brace and activity restriction may be recommended to prevent further injury


Surgical treatment:



-if disabling symptoms more than 2-3 months



-displaced tear causes joint to lock



-ACL is also injured



-patient is a high-level athlete

Chondral Injury


-most difficult to distinguish from meniscal tears


-a lot less frequent than meniscus


-symptoms may not appear until later in life


-true locking of the knee (osteochondral fragment locks the knee up)


-the less active and the more they weigh, the more OA develops

Chondral S/S


-chondral injury may be result of a pivot or twist on a bent knee (similar to meniscus)


-usually the accumulation of minor trauma over time


-recurrent swelling indicates articular damage


-pain with prolonged activity (inability of those surfaces to glide efficiently)


-crepitus, pain, giving way, intermittent swelling, locking/catching

Treatment


Nonoperative



-11 pound reduction in weight (over 10 years) decreases knee OA in women by over 50%




Annals of Intern Med., 1992 Apr1; 116(7):535-539



-shoe inserts



-strengthen joint related muscles



-change physical activity



-glucosamine and chondroitin (always need sulfate, rather than HCl, on both of these)




-sulfate attracts water




-no benefit has been shown with glucosamine HCl, but only with glucosamine sulfate


Operative (factors that influence)



-size, location, age/weight, future goals, activity level, limb alignment

KNEE

Valgocity at knee


-either over-pronated subtalar joint, or problem with hip

Three joints that we need to be careful using HVLA on:


-knee, TMJ, shoulder

-when you wear a shoe, you are telling your intrinsic muscles in your foot to turn off

-bunions can be driven through tight pantyhose and poor footwear

Knee joint


-not a pure hinge joint


-internal rotation of tibia is necessary for knee flexion, external rotation for extension (Screw-Home)


-minus the direct blow to the knee, look up or downstream for the cause of pain


-ortho tests are reliable here

Genu valgum

-compression of lateral compartment


-excessive pronation of foot, dropped medial arch, internal rotation of tibia


-straining of MCL


-coxa vara

Genu varum

-foot cannot evert


-will wear out medial portion of knee

-if no pronation at foot (and no valgocity at knee), then more coronal translation at pelvis in the gait cycle

-calcaneal eversion allows you to properly load the hip for golfing or pitching

-a medial meniscus tear could sometimes be confused with pes anserine bursitis (just a few cm below joint line)



-pes anserine bursitis is tender 4cm below joint line


-meniscus is tender only at the joint line

-semimembranosus inserts onto medial meniscus

-popliteus attaches to lateral meniscus

OA of knee


-women > men


-overweight


-heavy work involving kneeling or squatting


-soccer players


-previous knee injuries


-s/s:  joint stiffness, crepitus, pain with flexion

-weight-bearing x-ray of the knee is preferred

-chondromalacia patella: too much tension in rectus femoris and inhibition of g max

Treatment of OA


-incr ROM, flexibility


-swimming and cycling early on (do something that doesn’t cause pain)


-walking program


-closed kinetic chain strengthening of quads and hamstrings


-ice (or heat)


-acupuncture

IT band fasciitis

-common cause of lateral knee and leg pain


-hip abductor strengthening

-tension in ITB neurologically inhibits the glut

-clam exercise is a good starting point (make sure pelvis does not move)
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Patellofemoral Pain


-should possibly be more concerned with the femorotibial alignment, rather than how patella sits on femur

Foot & Ankle

-maximum dorsiflexion loads calcaneofibular ligament

Subtalar pronation


-pronation (at heel strike):  eversion and abduction

Inversion sprain


-lateral ankle sprain is most common injury seen by healthcare providers


-talus goes posterolateral, navicular goes medial, and cuboid goes lateral


-ATFL is most common, followed by CFL


-PTFL is rarely injured

Ankle Instability Testing


-suction sign (sulcus sign): occurs during anterior drawer test


-inversion stress


-anterior drawer: provides the best glimpse of ankle stability

Ankle Grading System


Grade 1




-ATFL tenderness, slight edema, full or partial weight-bearing ability, stretched ligament, no instability


Grade 2



-ATFL/CFL tenderness, moderate edema, difficult weight-bearing ability, partial tear, none or slight instability


Grade 3

Ankle Treatment


-open basket tape:  want foot to swell somewhat (don’t want to choke off blood supply)


-manipulation: Tib/Fib, mortise LAE, subtalar eversion (Activator is great for acute injury)


-soft tissue treatment: peroneals, later the involved ligaments


-rehab: ABC’s, ROM exercises, wobble, proprioception, 1-leg stance, toe gripping, theraband strengthening

High Ankle Sprain


-syndesmosis sprain (1-11% of ankle sprains)


-anterior talofibular ligament


-squeeze test (stresses the syndesmosis)


-external rotation test

Best brace:


Don Joy Velocity ES brace ($75), www.dme-direct.com

Ottawa Radiographic Criteria

-perform radiographs based on the following criteria:


-Were you able to walk four steps immediately after the injury?


-Localized tenderness at specific sites:



-posterior edge or tip of either malleolus



-navicular



-base of fifth metatarsal

Phases of gait


-from heel strike to heel strike


-at initial heel strike, slight supination (inverted calcaneus)


-then the shock is absorbed by foot pronation


-during late mid-stance, fibula should drop inferiorly


-propulsion: heel lifts up off the ground, lateral column of foot locks up

-How long to conservatively treat ankle sprain before need to refer out because no/little improvement?


-3 weeks (2x/week)

-true cause of a bunion might lie in the rear foot

-80% of PCP musculoskeletal diagnoses are wrong

-27 articulations in the foot

-55 bones in the foot

Orthotic indications


-overpronation that cannot be controlled with exercises

-there are no muscles that attach to the talus

-man-made shoes and man-made surfaces are the reasons why Americans have so many foot problems

-higher incidence of stress fractures in feet with abnormally high arches

-muscle that controls eversion the best: tibialis posterior

-plantar flexion of first metatarsal: peroneus longus
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Foot Joint Play and Adjustments (Mennell)


-5% of all diseases are caused by displaced bones other than the vertebral column (esp those of the tarsus/metatarsus)


-break-down of collagen fibril cross-linking and restoring joint play necessary for joint movement


-some joints of foot are not synovial (no cavitation), but adjustment still effective

After an Inversion PF (ankle) injury, 3 adjustments:

-ankle dorsiflexion


-STJ elevation


-distal fibula AP glide


-if not responding after 3 weeks, then do MRI (talar dome fracture)

Subtalar joint


-b/n talus and calcaneus


-calcaneal eversion is one of the most important movements ( shock absorption


-1-3 separate articulations


-torque converter


-surface adaptation


-knee flexion

Subtalar joint Technique

1. stabilize talus firmly with web contact

2. firmly grab calcaneus and move in eversion & inversion


-never need to adjust for inversion, rather use the muscles to produce inversion/supination (bring opposite leg across)

-good starting exercise for foot: just lean forward (forces toes to claw the ground)

-calcaneal eversion is important for both golfing and pitching because it sets the hip into the right position

-with golfing, hips should only move in transverse plane, not the coronal plane

Gait


-observe length of stride, swing of arm, heel strike, toe-off, pelvis tilting, and shoulder adaptation


-Evaluate barefoot first, then with the shoes that are worn during time of discomfort


-listen to patient walk


-pick the one biggest dysfunction


Width of base b/n heels? 2-4 inches


Center of gravity? 2 inches anterior to 2nd sac pro


Vertical rise? Max 2 inches


Lateral displacement? 1 inch


Average length of step? 15 inches (depends on age)

-if limping kid, then need to rule out hip

Shock absorption (ways to dissipate force):


-foot pronation, knee flexion, SIJ movement

Trendelenburg: make sure their nose stays over the belly button

Marketing Advice


-civic organizations (speaking opportunities): rotary, chamber of com, Kiwanis, church


-network



-shirts with logos help (rather than shirt and tie)



-start on marketing ideas, talks and print ads



-get a projector for powerpoint (find a used one)



-determine a niche: sports, pediatrics, nutrition, etc

Technology & Marketing


-design logo: business cards, website, stationary, print advertising


-website & email: best way to incorporate into business cards and advertising


-don’t go cheap on office computers (need stable effective system to schedule patients and bill)


-research office software (chirotouch, EZ-Biz) (Matt and Brett recommend Chirotouch)




-a good system will decrease needed staff, improve productivity, and maximize collections




-good software will alert you when certain items are not completed
Office Preparation


-contact state board for licensing application


-call insurance companies (takes 3-9 months)




-need to get license number before sending off


-complete office paperwork


-order tables early

More Advice

-Consolidate student loans during grace period (huge savings)

-pick test/procedures to practice

-seminars

-build a library (Michaud, Warren Hammer)

Insurance and Getting Pain

A) How to avoid losing money


-be the expert in the practice about insurance and coding


-get good info



-have current issue of chirocode book



-look up “coding questions” on chiro economics back issues or website



-www.erisaclaim.com


-see unbiased speakers



-Judy Lee: chirocode.com and Cross Country Education



-Marty Kotlar: Target Coding

-technically, it is not legal to have just one office fee (need to charge fee per service provided)

Coding Errors

-Avoid bundling



-97140, 97110, 97112




“-59” modifier indicates that service was separate from the adjustment



-CCI edits and SMT same day



-diagnosis pointing and different region


-know ICD9 codes (www.icd9data.com)


-know modifiers (-25, -59, -52, -AT, -GA, -GY, -GP



“-25” modifier added to new patient exam or re-exam


-how to extend visits



-use secondary codes, not 739._







the guy with the bow tie


