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Form Closure – architecture of a joint, how well they go together

Force Closure – active system; how muscles contribute to stabilization of a joint; this is what we can change

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
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psoas, rectus fem


erectors, hamstring
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g med


adductors


QL, TFL, piriformis

Trunk flex

abdominals

ES



psoas
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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

LBP:

· latency in activation of core stabilizing muscles; 2-3 degrees of instability in rotation can cause tearing of outer annular fibers of disc

· motor control issues, oftentimes these patient will injure themselves lifting something light due to lack of core muscle activation (can lift heavier things due to conscious activation)

· important to activate these muscles early on in treatment (ex birddog)

Muscle Testing:

· weak muscle may be result of weak anchoring point

Tennis Elbow:

· often result of weak scapulothoracic joint (ask yourself why the muscle is being overused)

Orthopedic injuries:

· occur in eccentric phase

· women are 7-10 times more likely to tear ACL (most important factor is glut max action controls eccentric hip internal rotation)

Change in muscle dynamics:

· locked long- eccentric

· locked short- concentric

Tendinosis- tendon thickens, weakens and scars (histologic changes occurring 3 weeks after tendinitis)

Tendinitis- Inflammation

Supraspinatus tendinosis- creates impingement

Full thickness tear- ecchymosis and pain

TL junction- tight as compensation for tight or overactive hip flexor

· 8 joints in 1 motion segment- can’t isolate movement to 1 area (1 click, 0 specificity)
C/S:

· C2-C7 facet plane is 45 degree anterior tilt

· Greatest number of joint mechanoreceptors are in the upper C/S

· Rotation paired with lateral flexion due to tension in ligaments

· Lat flexion to left, TP will translate to the left

· Every inch of forward head carriage causes a 10lb increase in tension on posterior neck muscles

· Endurance reduces incidence of injury therefore postural exercises should include a hold time

C/S disc injury:

· Not always associated with injury

· Pain refers to shoulder blade (not at disc)

· Lat flex, ext, rotation painful/restricted

· May have radicular component in the arm

· Annular tear results in axial symptoms

· Bulge with some compression- axial pain with symptoms in arm

· Blow out with sequestration exclusively arm symptoms and nothing in the axial region

· Traction may improve

· Bakody presentation

· Inability to sleep

· Improves with steroid therapy

Guidelines for use of x-ray:

· Significant trauma at any age
· Mild trauma in patient over 50

· Risk of OP

· Abused children

· Patient over 70

· Steroid use
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Whiplash and Cervical Spine

On Postural Exam:
· There should be no muscles activated or moving

· Some argue that the soleus is the only muscle that will be activated

Gait Analysis:

· Good baseline test since we all have to do it

Neurologic Exam

Joint Assessment

Trigger Point Assessment:

· Directly treat when you prove through exam that it directly causes their pain

· To treat a trigger point don’t use Graston or ART

· Treat with PIR, spray and stretch, ischemic compression

Soft Tissue Assessment

· Use Graston or ART for myofascial adhesions

· Determine muscle length and tone (for hip flexors do modified Thomas)

Mechanical Diagnosis (Mckenzie)

· Derangement of movement (disc or meniscus)

· Repetitive movements to improve

Functional Testing

· This often gives us the why

Cervical Spine:

· Orients head for visual alignment

· Positions mouth for feeding

· Protects sensory organs (nose, ears, eyes)

· Key proprioceptive area

Linking the Upper Quarter to the spine:

· Look at regional coupling patterns

· Sagittal plane movement of the arm, determine if spine can attenuate load of arm movement

· Cervical spine degeneration can be attributed to lack of stabilization and poor arm movement

Effects of Manipulation- Neurological

· Muscle tone can be affected

· Nociception through stimulation of A-beta fibers (joint receptors) and Ib fibers (golgi tendon)

Is Cavitation Essential?

· Cavitation does not guarantee reflex response

· Quickness of maneuver dictates reflex response

· From Spinal Manipulative Therapy

What makes great adjusters:

· Developing power from within (core stability)

· Speed (not strength) very shallow thrusts

· Set-up

· Knowing exactly how joints work

Mennel:

· Exercise programs should not be started until joints have normal end-feel (joint play)

Mckenzie Cervical Spine

· Must have upper T/S extension to obtain upper C/S flexion

Nordin, Frankel:

· Restriction of motion of one part of the spine causes increased motion of another part of the spine

Sahrmann:

· The segments that show the most degeneration are at the places of the spine where the most movement occurs

Lewit:

· The problem with motion analysis is that people will not take the time to get good at it

Structural Problem as result of Functional Cause:

· Ex.  diagnosis of spondylolisthesis, explain to patient how they got and why they have episodes of pain

· Educate patient on things you can help them with

· Relate and correlate image findings with functional pathology (joint restriction, muscle imbalance, etc)

· Relate and correlate joint restrictions with functional pathology (why is there massive restriction at a certain area?)

Fusion:

· Lack of motion in certain segments will force motion in other places

· Very few people have one level of fusion

Gillet:

· A total fixation, there are rarely any signs of irritation at the level of the involved segments- with one notable exception; the OA articulation

Which side are you adjusting?

· Adjusting one side will affect the other side
· Flexion/extension is at C0/C1

· Rotation is at C1/C2

· Extension restrictions usually high

· Rotation restrictions at C1/C2

· Lateral flexion restrictions at C2/C3

What are we affecting?

· Neurological affects

· Muscular affects

· Suboccipitals are highly proprioceptive

Dynamic Palpation:

· Find joint blockages

· Determines what plane of motion is restricted

· Detects hypermobilities

· Chiropractic rationale

· Think of the body as a system that is relying on function of other components

· Lewit- trigger points, fixations, subluxations are a result of poor stabilization of the locomotor system

· Weakness or inhibition somewhere else in the system

Functional Manual Care

· Gathering information with our eyes and observing movement impairments

TOS:
· Whole hand symptoms such as numbness indicate TOS

· Differentiate from cervical disc-  pain with cervical disc is unnerving, often described as worst pain ever had

· Raise the arm:  TOS will worsen (reverse Bakody’s), disc will be relieved (Bakody’s)

· Neurogenic, arterial, venous

· Cervical rib:

· 5-10% are symptomatic

· 50% of subclavian aneurysms have a fully developed cervical rib

· 3 major sites:

· Anterior middle scalene

· Between clavicle and 1st rib

· Under pec minor

· Big issue in hair stylists

What does blocked first rib mean?

· Lifetime of over-usage of scalene (poor respiration patterns)

Internal Forces vs. External Forces:

· Internal components cause degeneration

· Example overactive spinal erector muscles may cause spondylo in patients that don’t perform hyperextension activities

Cervical spine:

· Extension occurs through T4

· Can have a primary fixation at CT junction and still almost have normal ROM

· Body compensates

Cervical anterior musculature:

· Longus capitus

· Longus colli (superior oblique)

· Longus colli (vertical)

· Longus colli (inferior oblique)

· Won’t be able to activate these muscles without upper T/S extension (fixation)
Clinical Application:

· Manipulative therapy and exercise can reduce the symptoms of cervicogenic headache and the effects are maintained

· 85% of patients with neck pain have dysfunction of transverse abdominus

Are you prescribing exercises to your patients?

· 2 year follow up

· Adjustments given by experienced chiropractors

· SMT plus exercise showed better outcomes

Anatomical Enigma:

· TMD- tempormandibular dysfunction

· More accurate

· Poor biomechanics, jaw clenching, tight muscle

· TMJ- very few people actually have this

· The function of the masticatory system should be evaluate to rule out a possible involvement of the masticatory system in patients with neck pain or signs and symptoms of cervical spine dysfunction

Weakest Link (symptoms)

· Tooth wear

· Pulpitis- inflammation where tooth meets gum

· Tooth mobility

· Masticatory muscle pain

· TM joint pain

· Ear pain

· Headache pain

Parafunctional habits:

· Any activity that is not considered functional (chewing, speaking, swallowing

· Don’t chew gum

· These include bruxing, clenching, tongue thrusting and certain oral habits

· Occur at sub-conscious level

· Advice is paramount for all TMD

· Resting tone- lips sealed, tongue on roof of mouth, teeth apart, breathe thru nose

· Mouth guard may be required for use at night

· The right splint will spare the teeth and decrease muscle activity around the joint

Diurnal activity:

· Clenching

· Cheek and tongue biting

· Finger and thumb sucking

· Tongue thrusting

· Unusual postural habits

· Occupation related activities (biting pencils, nails, or holding objects under chin)

· Easier to address when patient is awake
Thoracic Spine:

Anatomy:

· Ligaments and ribs

· Compared to other regions of the spine have 5 more ligaments on each side and 3 more articulations

· Interosseus ligament

· Radiate ligament

· Superior costotransverse ligament

· Inferior constotransverse ligament

· Intra-articular capsular ligament

· The stability and close relationship of adjacent segments probably accounts for the more general joint restrictions versus isolated specific restrictions

The Stiffness Factor:

· Addition of ribs and ligaments contributes to overall rigidity and stiffness of T/S

· Creates cylinder for stability

· Protects vital organs

· Plays a critical role in treatment

· PA forces additionally increase the stiffness by 10 fold (Panjabi/White)

· AP and distractive forces demonstrate far less stiffness vs PA (distract most accommodated)

PA T/S adjusting:

· When patient is prone T/S is in flexion

· When adjust must apply enough force with thrust to overcome flexion, neutral and then move into extension
AP adjusting:

· Specificity is based on technique used

· Create extension in the T/S
T/S Arthokinematics:

· Flexion/extension improves as move lower

· Rotation decreases as move down

T/L Junction (Mortise)

· Transitional zone between T10-L1; clinically recognized as location where more than half of all T/S and L/S fractures occur

· Tropism is common feature at T11/T12

T/S joint planes

· Frontal plane allows for greater lateral flexion

· Facets facilitate axial rotation and lat flexion but limit extension/flexion

· Children under 12 have greater mobility of their rib cage because secondary growth center in the superior aspect of the head of the rib does not fully develop until puberty; greater chest movement in children under 12

· With J move adjustment we are trying to move superior and medial

T/S Extension:  20-25 degrees

· X-rotation, Z-translation, Y- translation

Rib Sublaxation

· Person with rib problem has pain with deep breathing (T/S extending) and pain with arms overhead (T/S extending)

· In order to correct for this fixation you need to put patient in extension
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Thoracic Spine:

Common Problems that refer pain to thoracic spine:

· AAA

· Mono

· Gallbladder

· Smoker- cancer

T/S:

· Rigid but mobile

· Have to have motion but also need stability

Respiration:

· Only 25% of people found to have normal breathing

· 1st rib is key, could have scalene tension or fixation

· Don’t thrust to get a muscle response

· If just a scalene issue without blocked 1st rib then address the muscular component

· Determine if patient uses accessory muscles for breathing- these people won’t be using diaphragm

· Respiratory dysfunction may be result of sitting all day, cosmetic or aesthetic appearance of sucking in stomach (anything that inhibits diaphragmatic movement)

· “hour glass” clinical picture

· There should be no cephalad movement of rib cage with respiration

· Some patients need respiratory training

· There are some patients that do not have the ability to follow cueing

· Helpful to give patient visual imagery that depicts expanding the waistline

· Also important for low back stability; stabilize the lumbar spine anteriorly through intra-abdominal pressure (air)

· This is why it is important to have diaphragm that moves down

Indications of Respiratory Dysfunction:

· Over-usage of auxiliary muscles:
· Scalene

· Upper trap/levator scap

· SCM

· No diaphragm activity

· Still rib-cage

Proper Respiration (mobilization)

· Upper thoracic spine extension

· 1st rib motion

· During inhalation the diaphragm displaces downward

Abdominal Canister:

· Pelvic floor activation required with diaphragm movement

· Cylinder of stability:

· Transverse abdominis

· Mutlifidus

· Resp. diaphragm

· Pelvic floor

· Kegel exercises aren’t enough to strengthen the pelvic floor

Primary Respiration Faults:

· Superior excursion, rib cage lifting

· Chest movement over abdominal movement

· Paradoxical movement- most dysfunctional breathing pattern (as patient inspires abd hollows)

· Observable or palpable tension in face, neck or jaw

· Frequent sighs or yawns

· No lateral excursion

Bruegger Posture Relief:

· Problem with this is often a high chest position due to fixed upper T/S (patients use the lower T/S or lumbar spine to move into this position)

· More correct to allow lower chest position with rib cage shifted down

· Want to be able to upright through the upper spine segments

T/S motion and scapular motion:

· Flexion is also necessary for protraction of the scapula, but this is rarely a restriction due to sedentary lifestyle

· Review T4 extension track in previous lecture

· People who need to do overhead work or pitchers must have upper T/S motion or they will have shoulder impingement/injuries (need extension at T4)

· Often they will move excessively through low back if don’t have extension at T4

T4 Mobility Screen:

· Heels 6 inches from the wall

· Patient should have back flat against wall

· Arms are externally rotated and supinated

· If pecs are too tight patient won’t be able to get arms to wall

· If they lack T4 mobility the low back won’t touch the wall

· As patient tries to flatten back at the wall they will often feel tension at the level that they need extension mobilization

T4 Extension Functional Assessment:
· Feet against the wall, back flat against the wall, patient attempts to flex arms straight over head

· Lat tension will cause rib-cage to elevate

· Abnormal- back will come away from the wall

Unstable Scapula:

· Patient in 4 point position- hard on shoulders and neck, restriction in T/S

Flaring in lower rib cage:

· All the curves formed in the body are due to muscle pull

· In these patients this indicates that there was inadequate diaphragm movement during development resulting in flared shape of lower rib cage

· Still need correction of inadequate diaphragm movement, can’t change the structural component

Diastesis Recti:

· Form of hernia

· Inability to hold intra-abdominal pressure through low back stability

· Can’t change this

· Overload of erectors in the back- these patients will have degeneration in the low back

· Patients who aren’t gymnasts get spondylo from their own muscles pulling (their own muscles degenerate their back)

· Not activity related

· Poor muscle synergy

T4 Treatment:

· Foam rolling

· T4-T8 extension mobilizations

· Foam pack 

· Bird dog

· Sphinxes

· Squats

· Good squatters hold the bar low on the T/S

· Brugger

· Breathing re-education

Osteoporosis and End Plate Fractures
· Will hurt with any adjustment other than traction

· Patient will hear distinct pop upon fracture

Maignes Syndrome:

· Joint fixation at T/L junction can refer over the SI joint

Vertebromanubruial/Vertebrosternal Flexion:

· Ribs- anterior aspect of the rib travels inferiorly while posterior goes superiorly.  Once mobility of rib cage is exhausted, thoracic vertebrae continue to flex on stationary ribs.

· Ribs:  concave facets on TPs of T1-T7 glide superiorly relative to tubercle of ribs.  Result is a relative inferior glide of the tubercle of the rib at the costotransverse joint.

· Z-joints:  inferior facets of sup vertebra glide superioanterioly.  Thus, anterior sagittal rotation coupled with anterior translation.

· As you extend the thoracic vertebrae continue to rotate and move back, rib is superior.

· When the rib subluxates, most of our adjustments attempt to move the rib superior and medial.  We need to position patient in a way that will encourage superior migration of the rib (this will be in extension).

Rib Subluxation:

· Difficulty raising arms

· Difficulty and pain with deep breathing (stabbing pain)

· Pain will lateralize to one side of the spine

· Correction:

· Seated adjustment

Rotation/Lateral Bending Controversy:

· Down to T4 is like cervical spine

· T/L junction more like lumbar spine (lat flex to right, spinous moves to right)

· T4-T7- can go either way

Vertebromanubrial lateral bending:

· With lateral bending should have inferior movement of the 1st rib

Shoulder:

· Will be next most common thing you see in your office besides spine complaints

· Address T/S function at some point in management of all shoulder complaints

· Reciprocal inhibition between the lower trap and the upper trap
· If one muscle dominates then another becomes inhibited

· To address the upper trap PIR (inhibit not stretch)

· Use PIR to relax a muscle (when have neurological problem)

· Use ART to take out adhesions

Rotation/Extension and Retraction
· You need to load to explode

Troubling signs and symptoms:
· Burning

· Intractable interscapular pain (not lateralized)

· Radiating symptoms in thorax

· Pain in armpit

· Symptoms not responding to conservative care

· Think:  thoracic disc, syrinx, space occupying lesion in cord/central canal

Lumbopelvis:
Lumbar spine Kinematics:

· Greater amounts of flexion/extension

· Fair lateral bending

· Poor rotation

· L5/S1 has less rotation and lateral flexion due to the iliolumbar ligament

Lumbar Facet Orientation

· Sagittally oriented facet

· Limits rotation

Lumbar flexion:

· 50 degrees

· Interspinous and supraspinous ligament restrict flexion (tenderness on ligament is contraindication to adjustment)

· Flexion results in 19% increase in IVF and 11% increase in vertebral canal

· Nucleus migrates posterior with anterior compression and tension posteriorly

· PLL tapers from cephalad to caudal

Lumbar Extension:

· 15 degrees

· Full extension reduces diameter of IVF by 11%, vertebral canal decreases by 15%

· McKenzie methods- extension to reduce tension on posterior disc (this is posterolateral disc problems)
· Nucleus migrates anterior with extension, should decrease pain because it reduces tension on posterior disc

· Increased pain with extension indicates facet syndrome

· Central and paracentral disc lesion will improve with flexion (as will spondylo, IVF encroachment, stenosis, facet syndrome)
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Lumbar Spine (cont):
L/S Extension:

· Full extension reduces diameter of IVF by 11% and volume of vertebral canal by 15%

· ROM extension 15 degrees

Lumbar Rotation:

· Up to 3 degrees pure axial rotation possible.  After 3 degrees the axis shifts to the impacted Z-joint and the upper vertebra pivots about a new axis

Lateral Flexion:

· Spinous process rotates into the concavity with lateral flexion

· If laterally flex patient to the right L1-L4 spinouses go into concavity and L5 goes opposite

· If laterally flex patient with forward flexion L1-L5 spinouses go to convex side

· Need to consider spinous process movement when setting patient up for an adjustment; positioning is key

Sacral Nutation:

· Nutation describes how the sacrum moves relative to the innominates regardless of how the pelvic girdle is moving relative to the lumbar spine
· Nutation of the sacrum occurs when the sacral promontory moves forward either unilaterally or bilaterally about a coronal axis through the interosseous ligament

· Occurs with lumbar extension

· Nutation occurs with exhalation (if you want to create nutation adjust while patient exhales)

· Counter-nutation occurs with inhalation (if you want to create counter-nutation adjust patient while they inhale)

· People with anterior pelvic tilt, lower cross syndrome will have nutated sacrum

· Anterior tilt of pelvis- will have tight and long hamstrings

Sacral Counternutation:

· Posterior sacral on iliac rotation

· Long dorsal ligament is only ligament engaged during this

· Flexion, disengage facet joints, less stability in this position compared to nutation

· Loading the disc in the L/S during flexion and counter-nutation

· Tight and short hamstrings

· Posterior tilt of the pelvis

Posterior rotation of ilium (innominate)

· Posterior rotation= flexion

· Flexion= swing phase of gait cycle

· Extension= stance phase of gait cycle

The Disc:

· 3 parts:  nucleus pulposus, annulus fibrosus, cartilage end-plates

· Effects of loading/basic mechanics

· Injury mechanics

· Treatment considerations

· Patient presentation:  

· Pain with sitting

· Driving is uncomfortable (slump test)
· Difficulty rolling over in bed

· Difficulty getting up from sitting position

· Possible radiographs

· Pain over SIJ instead of L/S

· Wears slip on shoes

· Better when walking or standing

· Pain with sneeze, cough or bowel movement

· Very stiff in morning, takes 30 minutes to 1 hour to loosen up

· Better when laying on belly

· Types of Injury and Likely symptoms:

· When disc is blown out and we lose containment will have increase in leg symptoms, less back pain

· Total containment and internal disc derangement- back pain

· As bulge increases will have both leg pain and back pain

· When disc blows these people will have constant leg pain, changes in DTR, myotomes and sensory function; may have palliation in flexion because it opens the canal

· These patients will also have chemical pain because phospholipase A2 is surrounding the nerve root

· Can’t be easily corrected with mechanical treatment

· Higher likelihood of needing pain management or surgical consult

· Contained or intact annulus responds better to direct mechanical care

SLR and Sciatic Sliding:

· Is a protective effect, if sliding did not occur neural ischemia would result

· Ex.  blood flow in PNS is blocked at 8-15% elongation, yet the nerve bed that contains the median nerve elongates by 20% between full elbow flexion and extension

· Ex.  SLR will elongate the sciatic/tibial nerve bed by up to 124mm or 14% elongation but intrinsic sliding limits injury

General Disc Characteristics:

· IVD transmits load through the spine and provides flexibility of the functional spine unit

· Degeneration occurs in 2nd decade for males and in 3rd decade for females

Disc Nutrition:

· Largest avascular structure in the body

· Endplate calcifies in our 20s disturbing diffusion through the endplate

· Exercise increases rate of diffusion while immobilization decreases rate of diffusion

Nucleus Diurnal Changes:

· Imbibing capacity reflected in the varying height changes in the disc at night and during the day

· Greater stiffness in the morning due to fullness in the disc

Annulus Fibrosus:

· Composed of fibrous collagen tissue arranged in 20-30 concentric laminated bands

· Each lamellae is oriented at 30 degrees to the disc plane and therefore at 120 degrees to each other in the adjacent bands

· Half of the layers disengaged with rotation to one side, tensile load on the annulus

End Plates:

· Collage fibers are oriented horizontally and pressure of the nucleus has a bowing effect on the end-plate

· With compression end plate is often first structure to fail

Bending load to disc:

· Disc is weaker at handling tensile load

· Can get de-lamination on the anterior side as well if there is degeneration

Treatment Considerations:

· Patient with bilateral symptoms, motor weakness, L’Hermittes, progressive neurological deficits needs to be referred out immediately to prevent permanent neurological damage

· Very often will have T/S and hip problems with L/S problems (these are compensatory issues)

Ex. 50 year old golfer:

· Get rotation with hip, T/S and subtalar joint to get a good golf swing

Laying the foundation:

· Various muscles contribute to spine stability

· Various exercises can be used to train these trunk muscles

· Reflexive activation of the lumbo-pelvic musculature plays a key role in dynamic stability

· Multifidus atrophy has been shown to occur soon after acute episodes of low back pain despite early symptom reduction or resolution

· Chronic low back patients have poor postural control

· These patients also demonstrated delayed or altered reaction times of trunk and pelvic muscles

Research:

· Postural diaphragm function is a prerequisite to physiological phasic arm and leg movement

· McGills big 3:  curl up, side bridge and bird dog

Hip and Spine relationship:

· Reduced hip internal rotation and back pain

· Artificially increasing hip stiffness in normal subjects caused profound changes in the profile of trunk movements and balance control

· Patellofemoral problems can be linked to antiverted hip; these patients need to strengthen glutes

· Patients with LBP judged to have lumbar hypomobility experienced greater benefit from an intervention including manipulation; those judged to have hypermobility were more likely to benefit from a stabilization exercise program

Optimum low back function:

· Movement in all 3 planes of the spine

· Lumbar spine endurance

· Appropriate motor patterning

· Lumbar spine motion stability

· Hip motion in all 3 planes

· Phasic hip strength- glut max, glut medius

· T/S motion

· Lower extremity

· Good posture=  low tone
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Flexion or Extension:

· McKenzie classification provides information to clinician

· Valuable for more than just radiculopathy

· Can be used in any joint

Disc Herniation:

· Initial goal is to centralize symptoms

· Acute disc herniations between 20-55 will get better with extension

Lower Extremity:

· Female 10-20 with patellofemoral issues will more than likely have structurally antiverted hip

Squat:

· A good squatter will have a wide stance, external rotation of hips, low bar position, butt goes back first

· Hip flexibility is key to keep neutral low back position at the bottom

Anterior pelvic tilt:

· These patients extend hip through erector spinae 

· Have no glut activation

Posterior pelvic tilt:

· Prevents the patient from getting in deep squat

Low back pain:

· Hip and T/S are key in treating the low back

Side Bridge:

· One of the safest exercises for core and QL strengthening
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Dr. Bakul Dave

Pain:

· Defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage

· Subjective

· Fifth vital sign

Axial Pain

· This is a very common problem

· Almost all of us had experienced some back, neck and thoracic pain in our life

· It can be temporary or a long term problem 

· Many people lose their work and productivity secondary to axial pain

Chronic Axial pain

· The work chronic means pain lasting 8-12 weeks

· Usual time for most of us to recover from acute tissue injury/damage

· Some put this number up to 24 weeks post injury

Common Disorder Causing Axial Pain:

· Musculo-skeletal diseases

· Chronic mysofascial pain

· Fibromyalgia

· Rare muscular dystrophy

Common disorders causing chronic axial pain:

· Degenerative disk disease

· Spinal stenosis

· OA, RA, AS

· Facetal Arthropathy

· Sacroiliac Joint Dysfunction

· Tumors:  Malignant/Benign

Presenting Symptoms:

· Pain in neck, thoracic and low back

· Character of pain may be intermittent or continuous, dull or sharp or stabbing, radiating to lower extremities or localized in back, tingling and numbness in legs, burning nature.

History of Pain:

· Location

· Character

· Radiation

· Aggravating and palliative factors

· Modifying factors

Myofascial Pain:

· Pain in the back

· Typically no radiation to feet

· Muscle spasm, tension, tightness

· Fibromyalgia has diffuse pain pattern, could affect more in back region for some patients

Degenerative Disc Disease

· Disc bulging, disc herniation, disc rupture

· Low back and/or leg pain

· Some acute pain from ruptured disc can become a chronic problem

Spinal Stenosis:

· Usually no definite neurological or focal deficits

· Spinal claudication/vascular claudication- pain is relieved with rest in vascular claudication

Facet Arthropathy:

· Axial pain, minimal to no radiation to extremities

· Worse in am, improves with movement

· Most important sign is pain on extension movement

Sacroiliac Joint Dysfunction:

· Gluteal pain, may refer to hip and posterior thigh

· Majority of time, young patients have history of fall, trauma, injury

· Older patient have chronic back pain and SI joint was associated with other problems

· Upon palpation tenderness over affected area

Treatment Plan:

· Treatment of disease

· Treatment of body

· Treatment for mind

Treatment of Disease:
· Multidisciplinary pain management approach

· Management of pain

· Physical therapeutic intervention

· Psychological evaluation and treatment

Management of Pain:

· Medication

· Intervention pain procedures

· Surgical intervention

Management with medications:

· tylenol

· NSAIDS

· Cox-2 inhibitors

· Non-opiods- tramadol

· Opiods

· Adjunctive medications- muscle relaxers, topical analgesics, etc

Treatment of disease:

· Interventional procedures

· Trigger point injections

· Epidural stenosis injections

· Selective nerve root injection

· IDET- intradiscal thermal treatment

· Nucleoplasty

· Vertebroplasty/kyphoplasty

· Radiofrequency ablation

· Spinal cord stimulators

· Intrathecal morphine pump

Epidural steroid injection:

· The response rate in reduction of pain is in the range of 50-70%

· Has shown to reduce the need for surgical treatment in up to 73%

· The important thing to remember is to get the treatment at earlier time

· Use of fluoroscopy greatly enhance the efficacy of epidural steroid injection (about 30% blind epidural misses the epidural space)

Selective nerve root injection:
· More specific- used when one level is involved

· Ventral in location

Radiofrequency ablation:

· Facet nerve ablation

· Lasts a few years

· If diagnostic and confirmatory blocks helps in reducing pain temporarily, the chances are that patient will be more than 50% better with RF

Dallas Classification:
· Grading system for severity of disc herniation (Grade 0-5)

Slings:  The Outer Unit:

What is a sling and what does it do?

· Series of muscle/fascial/tendon tissues connected anatomically and biomechanically that function to stabilize the joints

· Energy recycling (recovery and release) and load transfer

· Improves efficiency of gait cycle

Practical Application:

· Help body overcome shortcomings of relatively small individual tendons and muscle fibers, which only can conserve limited amounts of energy

· Understanding slings can be helpful in identify pain originator or generator

Thoracolumbar fascia:

· Superficial and deep layer

· Key link in the slings on our back

· Superficial layer:

· Latissiumus dorsi connected to contralateral gluteus maximus

· Deep layer:

· Sacrotuberous ligament, erector spinae, multifidus and biceps femoris connected 

· Allows for direct stabilization

· More ipsilateral connection

Dorsal oblique sling:

· Consists of latissimus dorsi, contralateral G. Max, IT band and vastus lateralis

· Any muscles perpendicular to the cut of the joint have a mechanical advantage in stabilization of that joint

· This stabilizes the SI joint

· Muscle that crosses the SI joint from ilium to the sacrum:  deep sacral portion of the glut max

· Vastus lateralis is not direct anatomical linkage however is included because of the biomechanical linkage noted in the gait cycle

· Role:

· Stabilizes SI joint through force closure

· Efficient storage and release of potential energy in sport or daily life

· Eccentrically load a structure- store potential energy in that structure

· Example: during golf swing latissimus dorsi is eccentrically loaded

· Transfer of training effect- the more your exercise looks like the sport the more efficiently you are training that system for that sport

· Bird dog- contralateral muscle training that is useful for SI joint stabilization

· Glut max is almost always inhibited in SI joint conditions

· Gait Cycle:

· SIJ force closure during mid-stance

· Right foot is reference limb:  as right limb is in stance phase left shoulder is advancing forward and lat and glut are eccentrically loaded

· G max contraction and vastus lateralis expansion tensions ITB and lateral retinaculum; thereby stabilizes knee to anterior femoral shear during stance phase

Deep longitudinal sling:

· Ipsilateral multifidus, erector spinae, sacrotuberous ligament, biceps femoris, peroneus longus, tibialis anterior

· Role:
· Stabilizes lumbar spine

· Can increase tension in the thoracodorsal fascia and facilitate compression through the sacroiliac joints

· More unilateral load system

· Influence on Gait:

· Check the sacrum at heel strike

· At late swing have activation of biceps femoris

· Dorsiflexion ankle (stirrup), stabilize mortise

Logan Basic and Sacral Nutation:

· Sling limits excessive nutation and hyperlordosis, unilaterally helps correct for SI dysfunction

· Longitudinal sling is why Basic works

· This explains why contacts on the ST ligament can impact the mechanics of the lower extremity and lumbopelvis

Anterior Oblique sling:

· Splenius capitus/cervic, rhomboids, infraspinatus, lev scap, supraspinatus, serratus anterior, pec major, external oblique, rectus abdominus, linea alba, internal oblique, adductors
· Dead bug exercise strains this group

· Gait:

· Think opposite dorsal oblique sling

· Passively recovers energy during stance phase as stretch is placed on structures of the sling

· Actively engaged during swing phase

· Only sling that does not demonstrate direct anatomical linkage, only functional

SIJ stability and slings:

· Combined contributions of anterior and posterior oblique systems create stabilizing compressive loads across SIJ

· Important since only 1 muscle known to directly stabilize SIJ (deep sacral portion of G max)

END OF NOTES FOR MIDTERM

· Know the low back algorithm
· Midterm will be first hour

· 25 questions, 50 points possible

