Test 2 10-25-06

Facets 
Anatomy review
Their function is to direct and limit ROM. If disc were just by itself it would have
nothing. But with facets you can move
In the lumbar spine there is WsM 3 degrees of rotation. They tear at 8 degrees (the annulus fibers)
They are here to protect us
They are all shaped different
Cervical spine is like a sky jump (the facets). In flexion C3 slides down on C4 called. ..... .
Steeped by 1mm.
In extension there is not
In lateral bending you can laterally flex, but in the cervicals you have lushka joints and uncinate processes in back part of the vertebra that prevents too much
Thoracic spine it's steeper-no stair stepping. The discs are really small here. When you try to go laterally it starts to stop it
In lumbar spine it's straight up and down. It has an angle of 45 degree.
The orientations of the facets are to the frontal plane.
Lumbar spine when compressed, the weight should be carried by the disc (but it does not
necessarily work out that way)
Angulations study of lumbar spine. We are looking for the 45 degree. At L4-5 we are mostly at 45
We cannot assume that everyone's angles of facets are what they are supposed to be
Tropism-sides are not symmetrical. It feels like abnormal motion. (15 degrees difference from one facet to the other). T12 and LI. (Or S1/L5) it's in 50% of the population. When do the facet planes develop? 

0-14 years

DID is mostly at L5S1 and then L4L5
In order to tear a disc-we cannot do it. Side posture is most likely to rotate. But in order to tear it we must tear or break. It's nearly impossible to cause a lumbar herniation from a lumbar adjustment. The facets protect it. To keep from getting sued, make sure you make the right diagnosis to begin with.

Anatomy of the spine in greater detail Well talk about ligaments
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LIGAMENTS
ALL-in front of body PLL in back of body Some in back of
Joint capsules Facets capsules
Ligaments limit, guide and protect
ALL-in lumbar and cervical spine-when we walk we go up and down. It compresses the spine. We don't want to use ATP to come back up. The ALL gets stretched in cervicals and lumbar's and stores energy to come back up
In thoracic ALL does not have much function. It also helps against anterior (OK) herniation. In thoracolumbar junction
PLL-stretches in thoracic. It provides barrier between disc and cord in lumbar and cervical-.
A disease that affects either of these is dish, as, and.....
Posterior ligaments-they protects, in cervical and lumbar it protects from hyperflexion. The ones farthest away from center of cord get stretched the most Most injury occur in Flexion for these
Ligamentum flava-yellow-elastin collagen-very stretchy-the only ligament with so much elastin. It's like a rubber band. It makes up the anterior capsule wall. It's always kind of stretchy and always tight. It runs thru the anterior wall (it does the same thing as multifidus in back. It keeps muscle from being pulled into capsule. When you age it becomes thicker and less elastic. That may contribute to more fixations. It's supposed to keep capsule wall from going into facets. Important in elderly. Most important ligament
IHioIumbar ligament-thick and strong ligaments. At L5 is very thick and strong.   It prevents flexion and rotation. This is where your guide (?) wires go in. L5 is very protected by this. It's very hard to move 5 b/c it's so protected. This and the disc protect it.
MUSCLES
3 are clinically important
-He likes the multifidus muscles-two important anatomical things that make us very involved with this. Multifidus actually goes in to the capsule. It forms the posterior capsule wall. Same innervation as the facets.
When multifidus contracts-these extends. It does not make it rotate. When people talk about facet syndrome-when we get arthritis of the facets, we get osteophytes building in there and irritate the capsule and the muscle contracts. Therefore the facets. When you extend the spine, the facets go down and rest on the below lamina. Between are the capsules. Therefore we irritate the capsules which contract the muscle which irritates it and it's a vicious cycle. Adjustments help b/c it breaks the neural loop. It keeps occurring in the patients. We must help them and teach them to stay away for high risk behaviors. Avoid stretching and pinching of capsules. Hyperflexion is bad. Working on the car. Prolonged flexion and even lifting-causes the system to fire and stretches the capsule.
-1-acute low back pain-irritated facets
Psoas-it's attached to the bodies and discs.-that makes it unique* then it goes into the leg. Straight leg, well, valsalva and Braggard's/ a test that compresses the disc-Milgrim's test Milgrims test-ptx lays flat-dr picks up legs about one foot and have patient hold it. Possible finding is the pain. This is only the psoas. It's pulling on lumbar?? And disc. It specifically compresses the disc.
-its also unique b/c it has the same innervation as the disc. When it fires it keeps tension
the muscle wall which is a good thing. Problems with Psoas-disc tears and herniation.
Spasms in Psoas muscle causes increased compression of the disc. If it's bilateral
Facet syndrome- antalgia is straight b/c multifidus is usually bilateral.
Disc herniation is usually lateral antalgia-psoas does not always fire on both.
If they are laying-disc
If they sit -facet
When psoas is inflamed-anterior ramus-disc type Symptomology
Quadratus lumborum-lateral bending. Go to your right-gravity does it. When you flex
forward-posterior back muscles
Gets essentially stretched most of the time which is good.
Go to crest of pelvis and go across and if you feel bee bees that is chronic back pain
people. Chronic indicator
Cavitations
Joint capsules are negative pressure -it's a prune not a grape. The sides are sucked in and that's why we need multifidus and flava so it does not get sucked in. If we take a closed system and pull it apart it gets more and more negative and pulls stuff in. At a certain point, surface tension of the water and capsule wall breaks loose-that causes a decrease in pressure rapidly which makes a noise and releases gas. Then the capsule goes beyond the limit and then you get a lot of neurofiring back into the cord. The paraphysiological space from sole-not in dictionary. We have gone past physio space but we have not gone
past the anatomic space. When the gas comes out of the capsule-it takes between 5-15 minutes for the gas to go back into solution and re-create the negative pressure When we get past the tension break and the jerk-this does the neural thing, -speed makes cavitation -a rapid decrease in surface tension. A noise is not necessary.
When a joint is inflamed-(the little bump)-its capsular swelling or muscle swelling. When we adjust where docs the stuff go? If the capsule is already swollen it already has a positive pressure and is full of something. When it does make a noise it's the one on the other side.
The predominant control is the sympathetic nervous system.
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Curves of the spine
Lateral
The shape in cervicals-the curve is bigger in back-discs are bigger in front P<A
Thoracic spine the curve is bigger in -discs are flat and small. Same size in front and in
back...    They are one to eight. Discs are little-there is not much movement here. Ribs
don't prevent but discs do.
Lumbar spine- Discs differ. There is no constant value between people. Body fractures
cause changes in curves in thoracic.
The are smaller in the front than in the back- thoracic What makes the curve? What difference does it make?
If you have no curve in your cervicals-you find disc narrowing or muscles keeping it like that b/c of whiplash.
In thoracic spine a decrease kyphosis (you'll never see it). Usually it's an increase-
kyphosis
osteoporosis or degenerative change. You can't do much to compensate this curve
In lumbar if you stand normal you should stand normal- it's in front of malleolous. When gravity is in front of it you should be falling forward. When your standing straight your soleus pulls you back. Energy consumption standing is not that much different standing than sitting.
If you stick your head out -to move your center of gravity back. If it's hyper you're actually pushing your center of gravity forward.
Posterior weight bearing in lumbar and normal kyphosis
If you have a straight lumbar spine you have posterior weight to compensate to help with the whole gravity thing.
What happens to center to gravity in pregnant-it gets Sriepor. Sacral base goes back and the lumbar go back so you don't tip over. Sacrum compensates
When you put on high heels it brings your gravity forward therefore you shove your pelvis back. It shoves your weight bearing back on facets. Pretty much everything pushes weight bearing back on facets. You
#1 muscle skeletal complaint is lumbar
We have movable discs so our head goes up and own. When it does go up and down-there is a force transfer. A weight transfer. It is a law of spring.
If you design something-figure out how many curves you will need. The more curves we have the more stronger we are
In spine we have three moveables
In a straight cervical and lumbar you only have the thoracic curve and you therefore cut energy absorption and strength in half. Then you get more pain.
2n+l
6+1=7
2+1=3
If you take a fishing pole and push down it curves anywhere. If you do it on a bow-it will bow in the place where it is was predetermined and made to bow.
Typically in spine-the sacral base angle will change if there is a need to b/c it can change. Prego and low back pain cause you to have to change.
Decreased curve in cervical-decreased disc. Therefore posterior weight bearing in lumbar and anterior in the cervical
Increase or decrease the sacral base angle is 4 to 1 (?) is what it is supposed to be. If its higher you are putting too much weight on the facets.   ?
Overhead picture
Dorsal ramus loop syndrome
Feed back loop for facets b/c of multifidus.
We end up with facet capsule stress-multifidus stress, capsule gets stuck in the facet and it fires and it's a continuing cycle.
Back pain with thigh/groin (30pts)
Well localized paraspinal tenderness (20pts) -pain
Reproduction of pain with extension (3 Opts)
Radiographic changes (20pts)
Pain below knee- (-10pts)-b/c its probably a disc
If all added together is 70 or more you have facet syndrome
A study article of Cl from a former student-no one was normal. No one had the same size as each other. There is no standard
Stresses on the Spine
Pain
Constant ache-never gets better-something growing i.e.-tumor. Ongoing process
Pain on movement-mechanical pain. If you find antalgic posture-it feels better. You are dealing with soft tissue
Pain accumulates with activity-i.e. knee arthritis-gets worse throughout the day, Degenerative disc. It gets better through the day
Pain increases with sustained posture-muscies fatiguing and spasming and something else is taking care of it
Another overhead
Negative effects of immobilization
-you don't use it you lose
•    if you immobilized joint-joint capsule shrinks-
•    increases compressive loading
•    leads to joint contracture-mm shorten
•    Increase synthesis rate of GAG-they are defective, scarring
•    Increase in periarticular fibrosis-a film growing across the cartilage surface as you move-like not brushing your teeth at night. A fibrous film grows
•    irreversible changes post 8 week
Ligaments-
•    decrease
Disc
•    Decreases oxygen, glucose, sulfale and increase lactate
Bone
•    -decrease bone density
Muscles
•    -decrease
•    20 percent loss of strength per week
Heart
•    If you don't your move your heart it must go faster. Because if you move its more efficient
•    decreased V02 max
•    decreased plasma volume
With disc problem-pain comes from muscles not gravity. Therefore it hurts more to sit than stand. . Disc tears don't like to sit. They stand or lay to keep compression off disc
Facet syndrome-its opposite hurts more when standing because they are jamming facets
Affect of exercise on disc-a patient with disc herniation and a possible SLR. Increase abs strength-why? He's not sure yet. Standing makes pressure go up. The psoas muscle is actually pulling. Make sure that the psoas muscle does not fire when strengthen their abs. Increasing the strength actually does nothing. If you must-just isolate the abs
Scoliosis
Scoliosis-by definition is anything more than neutral. But clinically its all different.
We measure with Cobb's angle. Draw lines at the first one that's not level. Look for the ones bent the most. The middle should be neutral so go to the one above it and that should be bent the most.
The biggest angle is the major scoliosis (internationally)
The most common cause of a scoliosis is because of unleveling of the pelvis. Like a building. But a building is not flexible.
Righting reflex-my eyes are going to stay level. Say you are born with a fused spinal syndrome; your eyes start to migrate until they are as closed to level as possible.
Flounders that lay on their side do the same thing. The reflex is very very powerful. Our eyes want to be level. That is the driving force in scoliosis. We do it to make the eyes level.
If you have a structural scoliosis and you aren't level-find out why. Why is the pelvis off? Look at leg length. We are not symmetrical. We all know that something is going on there. Our body makes up for that to keep our eyes level.
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Curves for strength and stability
Left handed people are more susceptible to scoliosis
Central cognition theory
The risk for idiopathic scoliosis
-AP curves of spine given as stability. We are looking at high risk people (elementary
kids). The first thing I do is send the boys home. Line them up by height according to
age. Then keep only the tall girls. Then ask who has a family history. Idiopathic
scoliosis runs only 1% of pop. This is how people can get sued-if you miss scoliosis
The theory of how it could happen. Tall for their age girls go thru growth spurt early. A certain pop tends to get uneven disc growth in thoracic and lose kyphosis and they end up being straighter. When you look at the biomechanics of scoliosis you
1-decrease the AP curve (fishing pole instead of bow).
2-rotation
3-laterally deviate
Spine gets straight, and loses stability and then they start to rotate
Central cognition theory looks at brain inputs that determine posture from three places
1 -vision
2-vestibular
(brain doesn’t prioritize properly)
3-proprioception
They all send stuff to brain; brain puts it together and then sends it to brain
With idiopathic scoliosis-first check vision
Check inner ear (vestibular)
Check proprioception- measrue in a number of ways
Mostly the vision is normal but they are still getting scoliosis
The problem must be at the brain. So measure the brain.
The people with scoliosis were in the bottom % of class and had social problems in class. When these people went to college they were in the top % of class. It’s called prioritization problems. Early preteen years are very hard. The brain is not developed (stress of age) enough to deal with everything going on. So the spine gets overlooked by priorities. They said that what needs to be done in the brain. Is it sending the wrong signals or what
is going on? What to do? Think chiropractically. What is the subluxation-alteration of
biomechanic function of the joint that results in aberrant function AND MOTION? So
we try to fix it.
When we adjust a spine we are trying to normalize the neuro function and make it work
right. Maybe the problem is that the brain is fine and the three things (vision, vest, and
proprioception) but maybe the pathway is off (the spine).
We look at proprioception-the soles of your feet and the upper cervical area is the most
per square inch. Look below and it all comes up thru the sacrum. So sacrum is very
important to look at. Upper cervical is another major player.
In idiopathic scoliosis everything is balanced anyway so foot levers wont help.
One of the things that went from bad to good is electric stimulation. It has been seen stopping progression.
Once scoliosis starts-size, shape of disc change and then you get a structural scoliosis. SO-make sure that the change does not happen-exercise is what you can do. Get motion in there to keep spine flexible so it can correct itself.
The program should be
1-adjust (upper and lower and anything you find)-technique does not matter
2-electric stim 3x per week lOminutes each
3-exercises-mobilization exercises like a big ball. Home exercises too.
Say like the girl is 12 years old and we see her three times per week until her Risner's sign is less than 4. Risers sign is the fusion of the crest growth plate. Divide the crest into quarters. When it gets to four your spine is probably not growing anymore and then your risk of progression drops a lot.
So 3x per week for three years 10 visits times years is 450 visits. $50 per visit. This is would cost 22,500. However blue cross blue shield would not like this. Spinal surgery costs a good 100 grand and is only a one year process.
This is a no brainer.
But they would pick surgery because surgeons have research. Chiros have nothing yet
NEXT THEORY-
If you have a tube with a string inside of it and it was tight. If you stretch the tube and not the string what happens to the string? It starts to develop strain. If you bend the tube and it shortens.   You bend the spine to take the stretch off. Lots of lesions in the spine that would normally not find.    The tension load of the spine is a protective measure of
-Subcorticoid dislocation is M/C by far. It comes down and in. The head is now on the chest wall. So traction it down and roll it in. Don't do it if you don't have to. Under the corticoid process is important stuff.
-Fractures-usually the clavicles-then you have a callous.
-seldom do you get DJD here. The capsule is not tight because of muscle 5 muscles that provide
-sits muscles
-long head of biceps
-rotator cuffs
-os and Is
-they pull in
-long head of biceps
-attaches on top. It's a superior barrier for keeping stuff from coming up or down.   It's intrascapular. So when we have RA =its affected-it gets eaten away
What do rotator cuff muscles do?
Supraspinatus-abduction consistently. It starts and stops the whole way up. Your trap is plan B if supraspinatus if it stops. Supraspinatus basically holds everything in so it does not go up.
-when you look at clavicle and ac joint
-1 Low back pain in old people
-2 shoulder problems are rampant Name the four joints of the shoulder?
-AC
-SC
-Glenohumeral-it's a ball and socket joint-ROM is good, instability
-hip is also but the ball is bigger and fits in like a trailer hitch
-shoulder is more like a bowling ball and a saucer (head is three times as big as the socket)
-Scapulothoracic (pseudojoint)-ribs and scapula has bursitis in it often
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Most common shoulder complaint is shoulder impingement. Supraspinatus is in a
nonvascular area
50 years old you have a 50% chance of getting a rotator cuff tear. After 50 you cant really repair them
Overhead of shoulder
AC separation-supraspinatus tendon
Coracoid process
Appleys -ROM Abbot sanders
Ortho tests for shoulders (not much arthritis there) bursitis, tendonitis and muscle spasm occurs mostly
Bursa-a sac with fluid in it between bone and bone or bone and muscle and it gets inflamed by fluid build up. To test it, push on it
To find a muscle tear-eccentrically loaded-pull it apart with resistance Tendon-same thing but pain would be on the tendon part
Ortho tests to shoulders-figure out where the pain is, is it muscle and where on the muscle. Muscle tendon area is most common
Donahues can be done on any joint. The ligament at the shoulder is the capsule. Its kind of loose. Biceps tendon as it goes into joint hurts Other muscles with intercapsular in it. The shoulder
Forces developed in the shoulder-you cant hold your arms straight out to the side for a long time. Your arm only weighs 5% of the whole body. But when you hold arm out you are holding half your weight of your body. You bring your arm in to cut the weight in half. To throw a ball you must exert a lot of force. Its magnified in the hand. A lot of force goes thru the glenohumeral joint.
What else is unique about the shoulder? The blood system of the right shoulder is different because our back up venous system is lymphage. They don't go thru the thoracic duct but everything else does. The primary pump of thoracic duct is the diaphragm. It pulls lymph up. Left Vs. Right. Proinflammatory state in the right shoulder because of this. You are more susceptible. Ribs elevate as we breath. A DO theory-right handed people have more shoulder problems, check right first rib so you're not set up for a proinflammatory state. Adjust the right first rib.
THE HIP
The two angles of the hip we must know are:
1 -femoral shaft angle (from the front). Neck goes our and away and then toward body.
120-130 is normal. We worry about a too small or big or an angel (coxa valgus and
vera). Look at it during our exams on patients. Gait problems arise from this
the average person takes 10-15 thousand steps per day. If you are even a half of 1cm off
on one side it makes a big deal. To make the angle change, angle the feet in.
2-femoral torsion angle (anteversion angle). The angle the femoral neck is -parallel to film. Remember to turn it in 15 degree. That is the degree we are supposed to have. It
turns a corner and comes in to the knee. To measure this plane, you cant see it on plane film. You can see it on CT because it looks up the body. The asymmetry is what causes problem. You are not born with this angle. It changes in life. We grow in spurts when we are sleeping. There is a possibility for error to occur. If you allow your femur to go or it will dislocate as it grows. It actually grows the other way. To tell if someone had an abnormal torsion problem is almost impossible. It could be your knee or a number of things.   Why should we treat kids, because if you can fix kids-its prevention for later in life? We have built in imbalances that can really do a number on the body.
Loads to the hip.
Forces on the hip again. The forces that keep us from tipping over. If you stand on both
feet evenly. Remember 1/3 of your weight is below your hips. So if you weight 150.
SOlbs on each hip. If you pick one foot up then you get 4501bs on the standing hip. It has
to do with your center of gravity-it takes nine times more force. This occurs in normal
walking
In swing phase there is more force on your hip when the foot is off the ground.
You can break a leg when you roll over in bed because the force created by the muscles is tremendous
The shape of the pelvis also determines the force (besides muscles). The shallow, steep and broad-girls-more hip force is generated. However, more men get hip problems than girls. Women's pelvis less force at the pelvis
Nerves do muscles.
The hip has the psoas muscle. Its injured
Muscle injuries at hip are rare in general pop-usually it's the athletes that have it.
The most common presentation of the hip is osteoarthritis. 2nd most common arthritic
joint in the body.
Which side do you put down on a right replaced hip? If damaged side is up or you could thrust the artificial hip down into the pelvis. If its brought forward-it could pop out. Don't do side posture on them
If you have short leg the tall leg typically gets DID Trendellenbergs test.
How do you test for osteoarthritis-pressure of movement?
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quiz
4 unique things about the knee
-largest joint in the body as far as surface area
-has internal ligaments and meniscus
-between the two largest bone of the body so the forces are greatest there
three joints, medial and lateral meniscus, fibular joint- carries 1/6 of the weight plus has muscle attachment and tibular joint an! |>Sfelli*feiMiEall
Biomechanically you see osteoarthritis of the knee in middle age
-#1 place for osteoarthritis (except L5 and 4)
-soft tissue injury
-its pretty stable-tendons. We can go under patella and palpate. Internal ligaments protect it because it is so exposed.
-fractures occur usually in kids (avulsion fractures)
-we see chip fractures
we actually don't see many fractures, usually ligament and meniscus injuries
Meniscus is unique because
1 -shock distribution-spreads force out.
2-it moves to help the guide the rotation and sliding of condyles on tibial plateau
3-helps with nutrition of the knee
its meniscus is avascular and aneural and it can't heal. (Injuries of heel don't heal.) ? Meniscal injures should be avoided. You don't know if you have a tear because it doesn't hurt
-classic sign of meniscal tear-knee goes out for no reason, joint locks and swollen knees for no reason, knee pain and ruling in joint line pain
ortho tests
-to test ACL
-Lachman's-pull medial at 30 degrees-finds smaller tears
-drawer-foot flat on table and knee at 90 degrees and when you pull on it you don't get motion-to test PCL-
-Sag sign-put them in Lachman's position with both legs and look at the angle the knees make. If it slides back you see a sag. It feels like an ACL injury b/c it's moving but it moves when you pull it back to where it should go so it's posterior
an overhead of the meniscus about the force
the test to test for a meniscus tear is: Appley's compression
-McMurray's-what most people do-lay ptx on back and bring leg up, twist tibia to stress the meniscus away. Keep hand on that joint line and roll the meniscus and condyles over and if you have a side way curve (posterior tear) it goes clunk
-there are npt any for anterior tears
the lateral meniscus moves and guides you during gate. The medial one is tied down and does not move a lot.
Medial and lateral tibia plateaus
Medial compartment is bigger and it tends to support weight when foot is on ground
Lateral bears weight during swing phase.
Patella
-we need it for two reason-so we have cartilage on cartilage
-increase
its only effective 30-60 degrees so ???
think of quads-it's easier to stand than bend. Deep knee bends are hard the angle of the pull is important.
The muscles must generate more pull when we bend and the force of patella pushes it into the femur the deeper we bend
Strongest and thickest cartilage in body_______. it's the strongest we have.
As we bend down and stress goes up and up. At 90 our patella flips and we lose Vi of the surface area therefore the force in doubled
So don't do squats at 90 degree. Weight lifters wrap knee really tight so patella does not flip. If it does you could pop the tendon and it is very loud.
The patella has a long lateral surface and a groove. The more you bend the more outside of that you use. The thick cartilage is in the middle. When the stress gets doubled is when you screwed up. Palpate the outer edges and it will hurt
The ortho test
-patella apprehension
-grinding test
when we bend our legs it decreases venous drainage and increases pressure in patella and then it begins to develop more nociceptors. I.e. going to movie-knees is stiff after. Early signs of osteoarthritis of knee
we bend to 30 degree on x-rays because that is when patella and femur are closest so we can measure the distance
remove patella and you can walk and play but you get pain and swelling
forces at the knee
why does going down stairs hurt more than up-up is less knee flexion than down? Going up we put our center of gravity up and uses our hands. Down-we lean back and center of gravity is farther from knee and we bend our knees more
stresses of knee like walking
tensile stress-it's bad
compression-strong. Muscles contradict to keep our bones from bending.
Every time we take a step we use tensile strength
We go to a jog-our tension strength drastically goes up. Shin splints can occur
Work them up to that.
In knee we will see ACL, osteoarthritis-kids
Osteoarthritis desicans common in kids-where cartilage pops off a joint
Knee pain in a kid
A kid with knee pain-you can't these on an x-ray ACL, meniscus or PCL. You can see
cartilage popped off and they can get a screw in it and get 90% better.
#1 most primary-osteosarcoma-knee in kids
tumors occur when there is a lot growing-teenage growth. Once past growing-your risk
for osteosarcoma decrease.
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when x-raying the ankle
the AP view is most important
ankle inversion spray is most common athletic stray
is it fractured or sprained
AP foot and foot ankle difference
-foot is on the film
=ankle-it points at the x-ray machine
taking the history tells you if it's fractured when fully extended it locks when inured in closed packed you get fractured if not the injury goes into the soft tissue
when you roll the foot when its not back you get a sprain.
One anatomically unique thing of the talus is: It has no muscle attachment-it's the only one Talus function is to change the direction
When you extend your knee-your tibia rotates outside (externally). Thru the talus joint it
changes
Function of foot
Grab the ground and bones are loose
When you push off or land it acts as a level and it tightens and you have a long lever and
get a mechanical advantage using your back legs
When we roll tibia externally and go thru talus it changes things directions. Its all based upon the joint plane
Flat foot you have stability
When not flat it's a screw hole mech and you get a level
All the angles
Don't memorize the angles of the foot.
There is no perfect food
Do you motion palpate when they are standing it? yes-because that is when they use it When your standing it should be still and tight so you should not feel anything moving in there  NO- only if knee is fully extended
Base of metatarsal and cuneiforms. The second metatarsal carries most of your stress when walking. Its less mobile than any other don't try to adjust it. it's not supposed to be lose. Its supposed to be secure.
Metatarsal break means when you bend your foot without a shoe there is a line between
50
and 70                when you put your shoe on you should have it there to. Then
if you don't have it, don't buy the shoe
Lisfrank angle. It's the lisfrank-it between cuneiforms and metatarsals. Old Doctor in Napoleonic wars who amputated feet at this angle because most died of foot rot
Ankle is fairly stable. The talus is between tibia and fib and has ligament
The thickness is in the middle cartilage. When you get an ankle injury you can get osteoarthriti-s-it's very rare. It is because of trauma that was never put right. A high ankle sprain-you're screwed.   You identify it with pain and its also inverted and jumped on usually.
Everyone gets the foot problem of plantar faciatis Between 30 and 50 you get it
Plantar fascia function-support structure of arch of foot. It kind of gives a bit when you stand. Its supports the screw mech. It helps enforce the long lever arm.
The classic signs of plantar faciatis on the internal side of the front part of calcaneous-a major attachment point. Its worse in the am right when you get up
When you sleep they are shaped in a relaxed state and your plantar fascia gets pulled. Sharpee fibers pull the next am... its degeneration and tearing of the fibers. You fix it by sleeping with your boots on (in the old days). Today there is an L shaped piece of aluminum. To prevent it if you don't have a brace, stretch your feet before getting out of bed to prevent the tearing of the Sharpee fibers. Avoid injections and cutting. People who get tired feet make sure your shoes are flexible.
Hallux valux
More money is spent on this than chiropractic per year
Bunions. When we flex our big toe it goes up and down. The pull of the muscles-you
end up with a thumb
1% of bunions are congenital. 99% are preventable-wear proper shoes-high heels give it
to you.
High heels have Small toe box and jam your foot
Higher risk of ankle injury
Mostly women get bunions
Go barefoot-never wear heels
Bunionectomy surgery cuts the metatarsals heads. Then the doc just cuts them off and
you get osteoarthritis
Bunions are like thumbs of your big toes
Antipronators transfers the stress to the knee-bad-be careful of the heel lifts
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what happens to bones and how muscles go during a gait of walking?
normal walk
we look at Inman's book pictures
dotted line arcs up when you walk.
We are kind of like jumping/jarring
-look at dotted line-its are arc. Legs just move
pelvic movement-it goes with legs a little bit. Pelvis just moves a little. It does not go
down as far and we start to straighten out the arc. Pelvis follows the legs
the pelvis also drops. This one does not let us go up as far the pelvis drops during the
swing leg side
the Trendellenbergs test-pick up leg and it drops on that side and you have weak glut
mead on the other side. But during walking
we drop hip of side that is swinging in the air. It reduces height and we therefore reduce
the transition point. That way we don't jar our brain
-as a result the part of the spine that's in trouble is: pelvis and leg moves and so does shoulder.
Shoulder and ribs go together. Therefore the highest stress is in the t!2 and 11 and (two transition points) we get counter rotation in those areas. We see djd there and also trophism (difference in angels of facets). L5 and T12 are big for that They are trying to twist at the same
At L5 -djd, disc herniation and facet trophism as well as facet arthritis Those are the highest stressed TL and LS junctions are stressed Pelvis drops
AS and degenerative changes that prevent motion at those levels.   By 50 years we can end up with hip osteoarthritis This is what we do to keep our heads from jarring If we drop pelvis on swing leg side we must flex our knee to do so. Someone in a cast must change their gait pattern
How the knee is supposed to work
-peg leg
-normal knee
-messed up leg
if foot is a flail foot-it's a sign of weak extensors of the foot from possibly neural, disc
and also 2nd and 3rd
-foot biomechanics are just as important in gait
muscles must tighten and release to get the knee from going up too high
Put it all together:
We got up and down to be smooth but we are going sideways now-so we have a femoral
shaft angle to angle up so we can put our feet and knees together.
Look at people walk on a beach-sewing machine and not a bunch of straight dots. If it is
a bunch of straight walks-pelvis, knee or femoral shag
Muscles:
-one step takes about a second
posterior calf muscles-see how much it fires-3 of 13 parts of a second. So its not firing too much. It fires in the middle of one step. All muscles are stretched eccentrically (stronger and more efficient) before it fires. Posterior calf muscles bring you up off your toes-plantar flex you. This occurs in the middle. First its stretched and then toes go in the other direction
anterior muscles -fires when toes are going down to bring it up. It does not your toes go down. Raising in concentrically and lowering in eccentric (at beginning and end) works more than big muscles
Hamstrings-it rests more than it fires. Its supposed to extend leg when it fires. It lessens (concentric) and then at end it increases angle eccentric)
Hamstrings-bring leg forward and then backward in the beginning a little in middle and
end
Quads are almost all eccentric. It does not do much
All together in beginning quad and ham fires (even though they are antagonist) they fire
at the same time. Pos and negative work
Pos work-concentric shortening of muscle versus the lengthening eccentric of muscle
Pos work-shortening.
Eccentric trying to shorten but being lengthened
Quads are more pos -speeds up
Lower leg muscles are more negative-slows down
Zero is the answer
When we walk what do we really do-we shit center of gravity anterior
Walking is a controlled fall
Lean forward and put foot in front of you
We don't use a lot of energy (not much more than standing still)
-a great exercise is walking in water. You pull yourself in the friction of the water and work the muscle and build it
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curves spine
shapes of facets
scoliosis-idiopathic how it becomes b/c of instability of spine
lifting and carrying
major joints of the body
-hip shoulder
knee foot ankle gait
unique about shoulder-ROM and instability therefore clinical findings you get is muscular and ligamentous, bursas not arthritis and not skeletal. Look for lax
hip-both are ball and socket but here you see skeletal problems-mc is OA. Big weight bearing
knee-look for ligaments and soft tissue and ortho tests for knee-there is a lot. 6 things to
test for. PCL tear-sag sign, pull-it feels like its pulling forward, differentiate between
ACL
meniscuses test-usually mMcMurrays. Know how to do and rotate it external. Opposite
of way your doing meniscus is what
posterior tears-it's only good for
suspect meniscus tear look for joint line pain and pain less and no pain swelling. Wake
up
meniscus is aneural-therefore you don't feel it unless it's MCL or lateral collateral along with it.
knee-Biomechanically-greatest forces developed. OA developed at patella. Highest stressed and highest OA that is nonspinal
foot and ankle-diff changes when our lock femur and knee and how it rotates and how it changes from lever to grasper, uniqueness of talus
gait-highest stress developed on knee
heel strike is lowest
joint pressures-muscles across the joint. When biggest muscles contract the most you get
the most pressure
i.e. in shoulder if parallel to gravity -more stress than if perpendicular to floor
same with knee and hip-when bi
knee just before lift off, ham, quad and something else is contracted-therefore highest
stress
muscle when walking-unique things in gait
when muscles fires three things are consistent
it does not fire much
always stressed eccentrically before concentrically
concentric and eccentric work as the same-no pos or negative energy flow-we just
maintain posture upright
pelvis up and down and what it means
foot in the cycle
lever in foot. When its foot on ground -grip is its job. But bone s must be movable on push off-it must be lever so change talus. When we extend on push off, tibia out and that locks foot. Touch down; anterior tibia lets foot down slowly extend knee-lock foot
test is 50% of grade.   Multifidus choice matching\
idiopathic scoliosis explains AP curves of spine
begins with straightening of spine and we lose curves and stability
female early growth spurts, genetic
ask for age, check height chart and hx
leg nerves or lever systems
anything in spine
is supraspinatus necessary-deltoid could take over
