ADVANCED BIOMECHANICS – 5/14/09
*** Testing:  Midterm and Final…Midterm will be administered once all applicable material has been covered.  The date of the midterm will be announced one week prior to the test date.  The final will be administered on the last day of regularly scheduled classes (not during finals week). ***

*** These notes are comprehensive, including lectures, labs, pertinent tangents and the Neurodynamics Lecture.  Lab material and neurodynamics are not included on the Midterm Exam ***

*** Below the highlighted section, the notes are not proofread…Sorry, no time ***

*** An overview of the in class review is the last section and the notes and may help to focus your studies ***

Osteophytes Example
Typically occur in areas of too much motion, not too little motion. 
Example: In the C/S, more motion is in the mid-lower cervical area, prime areas for osteophytes, yet they are the most common areas adjusted.  
Example:  SI joints are often painful. They have too much motion, yet they are often adjusted erroneously.  We should only adjust areas that need mobility or else we face the possibility of increasing instability and increasing pain.  

Gold Standard of Manual Medicine
Advice: Give good advice to increase patient compliance.  Advise the patient, that they can get better quicker by following your advice.  If not, it will take longer and the chance to get better decrease
Soft Tissue: ART, Graston, etc.  The key is when to apply ART or Graston.  These tools are applied for isolated adhesion. You can’t Graston out or ART out a trigger point.  Dry needling, ischemic compression or PIR may be best for trigger point.  Why does a patient have a trigger point?  It is a neurological thing, not an isolated adhesion.
Rehabilitation: Good rehab doctors recommend a couple of exercises in office and several out of the office.  They don’t need to spend more time than that because of a great exam.  .

Adjusting:
Areas That Don’t Respond to HVLA Manipulation

TMJ, Knee and Shoulder don’t respond to HVLA very well.  Be careful with shoulders, due to nature of how the joint is designed.  It is designed as unstable, and to add more mobility may not be beneficial
Fibromyalgia
Diet, advice, exercise are often cornerstones for care of these patients.  You don’t want these patients addicted to your care.  

Don’t Be Bullheaded
Within our profession we have many different techniques and ideas (the beauty of our profession

However, anatomy and joint mechanics don’t lie

No mater what our chosen technique, it is our obligation to be experts at how muscles and joints function

Karel Lewit
The chiropractor is a very appropriate triage individual and also a very appropriate sub specialist for early referral for many conditions

“It is time for the chiropractor to expand his tools and take more responsibility for the whole patient and how he/she functions in our society.”  (Karel Lewit, 1999).

Reference Texts
McGee:  Ortho Physical Assessment (textbook for the class)…Great Book

Manual Therapy for The Thorax (Diane Lee):

Functional Soft Tissue Examination and Treatment by Manual Methods (Hammer)

Managing Low Back Pain (Kirkaldy Willis)

Low Back Disorders (McGill)

Movement Impairment Syndromes (Sahrman)

Current Concepts of Vertebrobasilar Complications

Clinical Biomechanics of the Spine (Panjabi and White)

Mechanical Low Back Pain (Porterfield and DeRosa)

Mechanical Neck Pain (Porterfield and DeRosa0

Clinical Neurodynamics (Shacklock):  Suited for manual medicine
Biomechanics of the Nervous System (Bragg):  Loading of the dura and nerve roots.  Bragg does a lot of neurodynamic research as a German neurosurgeon.  
The Model:  Panjabi (1992)
Brain ----- Skeleton ----- Muscle:  Brain, skeleton, and muscles can all impact the joint.  The key is finding where the problem lies.  

Form Closure vs. Force Closure
Form Closure:  The passive interlocking of the articulations.  Example:  Shoulder is a ball and socket and what keeps it together is passive stabilization of ligaments, capsules, glenoid labrum. 
Force Closure:  The active component Example:  Muscle firing to stabilize the shoulder from the rotator cuff maintaining compressive force. 
SI Static-Dynamic Mechanics:  In the SI joint, the joint itself along with the dorsal sling leads to stability of the SI joint.  Often Glut inhibition occurs on the side of stability loss.  

Muscle Function & Training
How we train our athletes and patients is mostly cosmetically.  We don’t train for function well.  

Speed
Great adjusters come from speed.  It is first the ability to relax, and then explode.  Controlled relaxation is the goal until the movement of force generation.  Often bad adjusters are tight throughout, whereas good adjusters are loose until the movement force is delivered

The Truth About Muscle Function
Movement occurs in all 3 planes of movement

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

Ex:  Glut Max action is typically thought to be hip extension and external rotation; however the most important function is to eccentrically control hip extension and external rotation those motions.

Example:  Non-traumatic ACL tears….We cannot stabilize in glutes, leading to ACL tear. Loss of eccentric glut control leads to the non-contact, non-traumatic tear.  
Joint Homeostasis
Length and tension:  When things match up, we have a well maintained axis of motion.  When things don’t match up, we have patients with more of a slouched posture and loss of joint axis of motion.  
EX. Shoulder OA:  Mid to lower trap inhibition coupled with pec dominance pulls the shoulder into a bad position.  The pecs shift the axis of rotation of the GH which creates capsular tension and uneven wearing on the anterior shoulder.  Structurally, you’ll see impingement, fraying and degeneration of the anterior labrum.  Asymmetric loading leads to DJD. The radiographic finding would be asymmetric wear.  OA is more a loss of normal muscle balance, leading to abnormal joint wear.  OA occurs over time due to uneven compressive forces, wearing the joint.

Ex.  Patellofemoral Disorders:  Modified Thomas test in a patient with patellofemoral pain leads to the finding of rectus femoris tightness.  The angle of the knee will be off due to quad dominance.  When they squat, they have pain during the ascent and descent phase.  A shortened rectus femoris compresses the patella into the femur, wearing cartilage on the back of the joint.  Retro patellar arthralgias are due to due too much compression due to muscle imbalance.  
Ex:  Osgood’s Schlatters: The modified Thomas will show rectus tightness, leading to wear at the insertion of the quads at the tibial tuberosity.
Example:  Hip OA & Fracture:  Hip is the most perfect joint in the body, yet we see problems in later life (why?).  Contributing factors are a sedentary lifestyle, overactive hip flexors, and glut inhibition.  These factors lead hip fracture or OA & replacement.  We want to blame osteoporosis for fracture, yet we forget about faulty motor patterns.  Stu McGill has stated that he has yet to treat a lumbar spine case that didn’t involve the hip.  Address the hip to treat the low back.  
Example: Shoulder Ant Instability:  A positive load and shift test is present.  The test evaluates stability and smoothness of the GH. Load and shift the humerus anteriorly and posteriorly.  2x as much posterior translation as anterior translation should normally occur.  If shoulder is anterior due to posture, the load and shift test will be opposite, too much anterior motion with too little posterior glide. You’ll palpate and find posterior restriction.  Treatment would consist of mobilizing posterior to fix, address the shortened anterior tissue and strengthen the lax, weak posterior tissue. 
Muscle Dynamics
What muscles are tight?

Which get “Stretched”?

Upper Crossed Syndrome: 



Locked short concentrically = Pecs

Locked long Eccentrically = Traps:  The upper traps are locked long.  They are tight like a towel.  It makes sense not to lengthen with stretching because they are long.  

Postural vs. Phasic Muscles
Postural Antigravity Muscles (Hyperactive):  Triceps Surae, Hamstrings, Adductors, Rectus Femoris, Tensor Fascia Latae, Psoas, Erector Spinae, Quadratus Lumborum, Pectoralis, Upper Trap, SCM, Sub occipitals, Mastication muscles
Phasic “Fast” Twitch Muscles (Inhibited):  Tib Anterior, Glut Maximus, Gluteus Medius, Rectus Abdominus, Low & Mid Trap, Longus Colli

Janda’s Layered Syndrome
Muscle Hypertrophy: T/L Erector Spinae, Hamstrings, Cervical Erector Spinae, Upper Trap, Levator Scapulae
Long and Lax: Lower Stabilizers of the Scapula, Lumbosacral Erector Spinae, and Glut Max

No tension should be in the system if everything was perfect.  

We find joint fixation at the T/L, as a response to loss of stability.  We don’t know how to stabilize so we artificially create stability via fixation and subluxation.  These people cannot load through their hips and gluts leading to artificial stability and restriction at the T/L. 
Where:  Where is the primary restriction?

What:  What plane needs to be addressed?

Why:  Why is it there and why did it come back?

Practical Model of Spinal Stability
Hide, Hodges, Jull:  Raising the arm and leg, leads to transversus abdominus, multifidi, obliques, and other deep stabilizers to fire.  In low back pain, there is a latency of firing of the deep stabilizers or no firing at all.  A reversed motor pattern of stabilization...  The big muscles of movement need stability to work correctly.  We need proximal stability for distal mobility.  Appropriate muscle activation is required.  Over time, habituation and poor mechanics leads to loss of sequencing of the deep stabilizers, loss of stability, and pain (example: herniation).  Bird Dog, Side Bridge and other stability exercises are recommended to create stability and prevent chronicity of problems.

Spinal ROM’s
Cervical: Great amount of rotation.  The facets are more coronal, allowing for rotation and lateral flexion, blocking flexion and extension.

Thoracic:

Lumbar: Decreased Rotation.  Facets are sagittal, leading to flexion and extension.  2-3 degrees of unchecked rotation can lead to tearing of the annulus.  

Cervical Spine Arthrokinematics
C Spine Joint Architecture
CO-C1-C2 Complex:  Flexion, Extension, Lateral Flexion, Rotation

C2-T3: 

Tropism
A Normal Anomaly:  People can have enlarged facets, 2 facets on the same side, or enlarged TP’s.  These are all normal anomalies
Symmetry of Bone: (Gottlieb, MS, JMPT, 17, 314-20)…Absence of symmetry in superior articular facets on the first cervical vertebra in humans; implications for diagnosis and treatment. We often find that C0-C1-C2 complex are very variable. 
Does One Click = Specificity?
C3-C4-C5:  Z Joints and Joints of Luschka can all cavitate because they are synovial joints.  Providing a thrust through this region may create more than one cavitation.  To say that you get one joint and exclude the other joints is impossible.  We can’t affect one joint without affecting the others in a functional spinal unit.    

You don’t have to adjust for cavitation.  Adjust for motion.  Re-palpate after your adjustment, checking for motion as a sign of successful adjustment. 
Example:  In the L/S, you may have one facet more coronal and one facet more sagittal.  When you palpate motion, be aware that tropism may be the reason.  

C2-C7 Facet Planes and Motion
Allows for lateral flexion and some rotation.  
There is more rotation in the upper cervical spine (C1-C2) over the mid-lower C/S.  

C0-C1-C2 Rotation:  40-45 Degrees

Approximately 60% of the axial rotation of the C-Spine occurs at C0-C1-C2

CO:  + Y Rotation, + Z Rotation, +X Translation

When we rotate the C/S to the right, the TP rotates left, translate Right, and narrowing occurs on the L side.  

C0-C1-C2 Lateral Flexion
Occiput:  -Z Rotation

*** KNOW THE OCCIPITAL AND UPPER CERVICAL PLANES OF MOTION FOR THE TEST *** 
C2-C7 Flexion – 35 degrees

+ X Rotation, + Z translation (Uncinates Guide Translation)
We have anterior rotation and slide…There is tensioning of supraspinal ligament and ligamentum nuchae

C2-C7 Extension – 70

-X Rotation, -Z Translation

Joint pain (facets) is often worse with extension, while disc pain is often worse with flexion. 

 Vertebral bodies slide posterior and inferior with extension.  

Neuro canal and IVF is narrowed with extension.  
Radiculopathy or nerve root compression is agitated with extension.  
Example: Look over your right shoulder while backing your car up.  Problems can indicate facet or radiculopathy problem.  Follow up the maneuver with questions about quality and quantity of pain to determine whether the problem is facet or nerve root.
Axial compression and extension is a mechanism for cervical spine trauma 
Mechanism of Injury
Most Clinical Cases have no MOI (mechanism of injury)
The majority of patients have insidious pain that begins for No Apparent Reason
Cumulative Trauma Disorders

Examples:


Cervical Disc Lesions


Torticollis


Arthritis


Subluxation


Segmental Joint Dysfunction

Posture’s Impact on Mechanics and Compressive Forces Position increases compressive force.  For every inch of disc protrusion, there is 10 lbs of added compressive force due to altered biomechanics.  IN patients with forward head carriage, we notice on radiograph reversal of cervical curve, palpation tight posterior muscles, and the anterior muscles becoming slack.
Insidious Disc Pain – Example

The semispinalis capitis creates a lot of torque. Activation of the muscle brings the origin closer to insertion, compressing the middle structures.  Compression leads to discogenic trauma.  The onset is often reported as insidious.  They don’t understand why the pain is there.  It is a cumulative trauma disorder from poor posture and activation of the semispinalis capitis.   

Reversed Cervical Curve
 You don’t want to strengthen the posterior muscles, you want them to relax.  Retraction exercises for the longus colli and capitis can help to maintain and restore the curve by pulling down from the front.    

C2-C7 Rotation – 45 degrees
-Y Rotation (Ipsilateral Rotation), + Z Rotation (Ipsilateral Lateral Flexion)

You can’t rotate without laterally flexing.  You can’t lat flex without some minimal rotation (couple motion)

C2-C7 Lateral Flexion – 35 degrees

Lat Flexion (+ Z Rotation, - Y Rotation Ipsi Rotation)

If lateral flexion is fine, rotation will be OK.  

As you laterally bend to the right:

1. Spinous goes left,

2. Compression occurs on the right

3. Facets open on the Left 
Protraction and Retraction
Protraction:  Upper cervical Extension, Mid/Upper Thoracic Flexion

Retraction:  Upper cervical Flexion, Mid/Upper Thoracic Extension

Dowager Hump:  Flexion in the CT junction paired with extension and protraction in the upper C/S…These patients in retraction (chin tuck) will activate longus colli and capitis on the front side.  Re-establishing proper movement changes joint centration reducing compressive forces, restoring the curve and decreasing stress to the area.    
C Spine Coupled Motion
Cervical Couple motion ratios are dictated by the angle of the facet joints

Lateral Flexion: Every 2 degrees of lateral flexion we get 3 degrees of rotation in the C/S???
Why bother:


Palpation is easier when performed the way the joint naturally wants to move


Adjusting/Manipulation is typically more friendly

In area’s of risk for rotation, we can do other procedures (Lateral Flexion) and still be getting the rotation component
Odds are low for a VBAI.  The reporting may be very low as well.  Lateral Flexion and ipsilateral rotation help in the C/S to decrease the chances for cervical VBAI. Most chiropractic induced strokes from manipulation are induced with rotatory moves, particularly contralateral rotation.  

C Spine Disc History
The most common referral area is under the shoulder blade for cervical disc

Other factors of C-Spine Disc:


Shoulder Pain at the Deltoid


Rubbing Traps


Raising Arms Up (Bakody)

Insidious onset (abrupt): No clear mechanism
Limited extension, lateral flexion, rotation

CT junction pain: Particularly T2 and T3
Can’t Sleep (toss and turn at night with 2-3 hours of sleep)
Agitated Personalities (can’t sleep)
Constant/Intense Pain

Positive Bakody: May support limb…Bakody’s relieves pain
Positive Foraminal Compression: May refer to deltoid tuberosity
DISTRACTION FEELS GOOD
No problems with true shoulder motion: Not a rotator Cuff
Referral for C/S Discs – Co-Management
1. Progressive neurological deficits (weakness/motor, sensory, reflex): Particularly, progressive motor weakness
2. Typically, within the first couple of visits if you can’t get relief

Treatment Tidbits

The MRI may be a wasted health care dollar since a good clinical exam can be your best tool.

Oral steroids (from a primary care physician) may be a great allopathic treatment, followed by physiatrist care and injection, with the last step being surgery.  Chemical treatments are best for chemical based pain. 
3 weeks is safe:  If you treat longer without a + clinical response you may be at risk for malpractice.
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Determining HVLA for Atlas
Pick one side first (compare side to side with palpation)

Can you adjust an atlas bilaterally?  - Yes…You would first have to assess the other side to compare prior to adjustment 

Learn the palpation

Psychomotor skill:  Practice and memory become important, but the application of the motor skill is imperative

Supine Adjusting and Palpation:  Takes the muscles out of the equation

Atlas
One of the easiest ways to determine adjusting the atlas is to challenge the atlas with lateral flexion

Seated Occiput Palpation

Seated Atlas Palpation:

2 Ways to assess motion in the joint:


1. Joint Palpation:  Spring the joint…You want a nice springy end feel

2. Motion (Dynamic) Analysis:  Fingers on a certain point (spinous), and you feel motion away from your finger or towards your finger…It is not a joint challenge, but a feeling of motion  
Prone palpation makes it difficult to challenge a joint.  

Many people have huge restrictions of C7-T1.  The body compensates and moves excessively at C5-C6.  One of the most common spots for herniations will be C5-C6. C5-C6 herniations are the end result of a bad kinetic chain.  To fix the patient, look at the CT junction.  Adjusting the CT junction is hard, so we often don’t do it.  
Motion Analysis for the CT Junction 
 Side-lying CT motion analysis (move the head in lateral flexion to check for movement)…Can also be done standing.  

If there is a CT restriction, more motion comes from above mostly, and not below because of the rib cage.  We will wee a predictable crease in the CT junction, because they can’t share the motion.  The crease indicates loss of CT extension.  
More patients need CT extension than flexion.  

Extension Adjustment:  Can be done from behind with patients hands on the head and keep them in extension

Flexion Adjustment:  Hands behind head, tuck chin to chest (flexion) and patient leans back while you thrust from behind them.  

You don’t need to have a cavitation for a good adjustment, but if you palpate correctly you’ll get cavitations more often

Supine Atlas Palpation

Find the mastoid process

Come inferior and anterior to the atlas TP

Rock up (lateral flexion) and challenge down into the atlas TP (down into the table)

Compare side to side

Seated Palpation
Step out with the patient seated

Joint challenge from lateral to medial

The key is multiple palpations to make you added motion to a segment that needed need

C0-C1 Flexion
Anterior head carriage tends to put the lower C/S in flexion and upper C/S in extension.  The sub-occipital muscles are then overactive and can irritate the sub-occipital nerve leading to tension over the top of the head and the brow.  Restoring upper cervical flexion will be imperative to treatment of the patient.  
C0-C1 Flexion Palpation
Patients with headaches may like upper cervical flexion, because it can relax the sub-occipital muscles and sub-occipital nerve.

Get the head off the table with the upper cervical spine in flexion 
Use the L hand at the occiput/nuchal line to stabilize with the index or middle finger on the back of the occiput

Create superior traction with the L hand

Place the superior hand on the top of the head pushing down into the skull and inferior to get a flexion, retraction, and extension of the CT junction
The movement opens the sub-occipital area to get a relaxation
The traction provides assistance to open up the area.  

Put the CT junction at the end of the table to prevent flexion.  
Mobilize and hold about 5 seconds per rep for a total of 3 minutes
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Bottom Up … Think Function and Application
*** Picture of Tiger Woods ***

Ex. If patient can’t look to one side due to torticollis, a simple exercise may be looking at a fixed point on the wall, and swing the body and arms around.  The swinging motion with the hips, body and torso will move the head with torticollis.  The patient may be able to do this with minimal to no pain.  Pain leads to spasm and it leads to more pain (pain – spasm – pain).  The more you explore the pain free range, the more movement you have with less pain.  Soon the patient will have full motion and no pain.  You also encourage patients to be active participants in their care with just a simple exercise.

Position of Upper C/S
The upper C/S is in extension and lower C/S is in flexion (according to the picture on screen).  The posterior cervical muscles (splenius cervicis and capitis) will usually be rigid and spastic with lower cervical flexion and upper cervical extension.  Active strengthening of extension is not advised, because the extensors are overactive and weak not under-active and weak.  Overactive muscles will respond better to relaxation rather than strengthening.  Under active muscles respond better to strengthening.  Biomechanically the deep neck flexors (DNF’s) are inhibited.  Strengthening of the deep neck flexors (longus colli and capitis) puts the cervical spine in a better position (upper cervical flexion and lower cervical extension). 
Jull Screen
Failure to maintain the DNF screen shows inhibition of the deep neck flexors and over-activity of the SCM’s, scalenes and sub-occipitals
Protraction-Retraction

Protraction:  Upper Cervical Extension, Mid/Upper Thoracic Flexion

Retraction: Upper Cervical Flexion, Mid/Upper Thoracic Extension

Extensors are very strong and can overpower the longus colli and capitis (flexors).  The longus muscles tend to become inhibited by posture or trauma (whiplash) whereas the extensors become facilitated (poor posture).  We want retraction, to create flexion of C0-C1 and C1-C2 and extension of the lower C/S.  

C-Spine Coupled Motion
Cervical couple motion ratios are dictated by the incline of the facet joints

Coupling decreases ass you go down the C/S

Couple Motion in the C/S

Contralateral rotation is not coupled in C2-T4…IPSILATERAL ROTATION IS COUPLED IN THESE AREAS
Risks of vertebral artery insults mostly occur with rotation, yet that is what we are taught in school.  It doesn’t make sense to adjust in rotation when you can accomplish rotation with lateral flexion adjusting
Case Study – Initial Visit
S: 49 y/o female insurance rep presents with:

 C/C of R post shoulder pain

R posterior arm pain, 

R anterior elbow pain

R anterior forearm pain

R anterior wrist pain

R anterior hand/fingers and R cervical discomfort

The pain began at the beginning of this month insidiously after waking up one day.  
She had intense R shoulder pain but then it spread down the arm and now generating numbness and tingling into the palmar surface of R index and middle finger.  

O:  
Max Foraminal + with pain and tingling

Bakody un-remarkable
Passive traction of C/S decreased Symptom

Upper limb neuron tension on median nerve reproduced Chief complaint and better with shoulder girdle elevation, better with elbow flexion, better with wrist flexion and better with cervical contralateral lateral flexion on the right

Multiple muscle imbalances were uncovered

Joint palpation showed multiple articular hypomobilities
A:  
Cervical disc lesion with C6 radiculopathy.  Better after treatment.  The prognosis is guarded and uncertain at this time.  High likelihood for long term treatment.  

P:  Manual cervical traction to address neural irritation and provide symptomatic relief. PIR to R levator scapulae and R Upper trapezius (5 minutes). Joint manipulation T4-T1 (extension seated)  

Vertebrobasilar Complications
Stroke is responsible for major criticism of spinal manipulation therapy, it should be the primary object of those utilizing spinal manipulation to be on the lookout for the rare case, and take all available steps to minimize the risk.

Risky Populations
It has been suggested that the elderly are at risk where degenerative vertebral arteries can be the genesis of many symptoms or where advance spondylolytic and arteriosclerotic changes have taken place. 
The age distribution graph dispels the idea that these injures occur on the elderly most often

Closer analysis does not reveal any greater risk in any one age range.

Who’s Responsible
Journal of Neurology (1999 reported 10 cases in an article titled “Stroke following chiropractic manipulation of the cervical spine”

Cases include 7 orthopedists


1 PT


And 2 health practitioners who cannot be identified (not chiro’s)

Chiropractors are argued to be responsible for 67% of VBI’s

Biomechanics of Injury
Minimize rotation: Rotational maneuvers are more highly correlated to stroke
30 degrees created occlusion on contra-lateral side and 45 degrees created occlusion


Dangerous SMT Maneuvers
1. Rotational SMT:  Less rotation is better

2. Lateral Flexion:  Helps clear rotation and is safer

C-Spine Functional Considerations
There are 2 great puzzles in this world that foster debate amongst humans: One is the wonder of universe, the other is whiplash,” (Murrary Allen, MD)
Is the problem they have, from the accident or from a pre-existing condition?  

What is the right treatment plan for a whiplash?  Treat them like any other case.  
Linking the Upper Quarter to the Spine
Phasic arm and leg movement affects the spine

Moving an arm poorly or leg poorly affects the neck and spine…+ Arm abduction screen, loads the CT Junction (fixation at the CT junction)

*** You want active care and don’t want the patient addicted to your hands ***

Paradigm Shift
We train our patients and athletes in a way that sabotages them

Difficult impingement cases, look to how they do their activities: 


Ex: Maybe the solution is moving the body with the arm stiff to prevent impingement symptoms

Ex:  Failed hip extension screen You’ll often see a crease and increased tension at the T/L Junction 
Exercise Programs
Exercise programs should not be started until joints have normal end-feel (joint play) (Mennel)

EX:  Upper thoracic fixation: Weak DNF’s may be present.  If the patient is fixated in the upper C/S, and you give them DNF they will not get the full benefit from the exercise.  IN order to get maximal benefit from DNF exercises, you need upper thoracic extension, so correct joint mechanics and motion is absolutely needed for the exercise to be done correctly.   They’ll recruit elsewhere unless you correct the thoracic spine fixation.  They’ll use SCM, Levator Scapulae, and Sub-occipitals in an attempt to compensate.  
Quotes
Restriction of the motion of one part of the spine causes increase motion of another part of the spine

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

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

Structural Problem but Functional Cause
*** X-rays (Lateral C/S and L/S) ***

Do not scare the patient based on X-ray findings.  Find the movement problem that leads to the X-ray findings and dysfunction.  Be careful of what you say to the patient, especially concerning radiology findings, since people may catastrophize the condition based on X-ray findings. 
Ex. Spondylolisthesis:  The more important thing is how they get it and what are you going to do about it.  The diagnosis may not be as important to the patient as the other two items.  Extension overloads bone: 1). Repetitive Cycling of Flexion and Extension 2). Trauma…In the general population most spondylos are acquired.  It is not the activity.  The erector spinae are potent and overused.  A big misconception that it is that activity is the problem, but the real problem is the muscle recruitment that creates stress through the joints.  If you extend through your lumbar spine too much, you don’t extend through upper thoracic spine and the hips.  This motion pattern chews up the lumbar spine. 
Fusions
C/S X-ray…We see a congenital fusion and therefore compensations in areas above and below. 
CT Junction lateral Flexion
Sidelining palpation of the CT: You check flexion, extension, lateral flexion and rotation.  Two fingers on 2 vertebra and feel the quality of motion.  

Gillett Quote
In a total fixation, there are rarely any signs or irritation at the level of the involved segments with one notable exception; the OA articulation. 
Which side are You Adjusting?
Ex: R Occiput Adjustment:  Motions occur on both sides.  .It is mechanically impossible to affect 1 facet.  You adjust articulations when you work on the cervical spine.  You affect the occiput, atlas and axis with an occiput adjustment.  We are not as specific as we think and the cavitation may not come from where you thought it was coming from.
What Are We Affecting?

We are affecting all kinds of proprioceptors in the joints and in the sub-occipital muscles and in the upper C/S muscles with upper cervical adjustments.
Dr. Faye’s Clinical Comment
I have found that a clinical advantage to adjusting one major at one office visit.  However I attempt multiple adjustments in different ranges of motion in the unit selected.  Some will produce audible release, others will effectively only be a mobilization.  

Dynamic Palpation
Find the joint blockages

Determine what plane of motion is restricted

Detect Hypermobilities
Chiropractic Rationale

We used to think that adjusting bone changed the bone location.  We know now, that this is not the case.  The magic comes from freeing up things that don’t move.  

Why
TrP’s, Fixations, and subluxations are a result of poor stabilization in the locomotor system (Karel Lewit, 2008)

The muscles are coupled with the joints
What Makes Great Adjusters

Developing “Power” from within (Core Stability): You generate the force from your core.  Muscle activation and a neurological storm comes from the core during a cough.  Great abdominal strength often doesn’t look cosmetic.

Speed (Not Strength) Very Shallow Thrusts:  Great adjustments are quick and shallow. People try to be quick with force, and that can hurt.  It you think about your thrust, you are too slow.  
Set-Up

Knowing exactly how joints work

Functional Manual Care
Gathering information with our eyes and observing movement impairments (Janda, Sahrmann, O’Connor)

Gathering information with Joint Motion Palpation (Mennel, Lewit, Illi, Kaltenboorne, Gillet, Faye)

A perfect marriage
Primary dysfunctions will show up in both assessments and guide the clinician on key areas for treatments
Muscle Matters in Posture
Likely Scenario:


Shortened: Sub occipitals, Upper Trap, SCM, Scalenes, Pecs, and Levator Scapulae
Muscle Profiling
After whiplash or trauma, individual muscles react to injury or inflammation

Certain muscle will react to becoming inhibited


DNF


Scap Stabilizers

SCM
Barometer of C-spine = SCM
SCM Verticality

This muscle often extends the occiput-atlas area while flexing the lower cervical spine. The SCM is often injured in acceleration injuries

TrP in SCM have been show to initiate autonomic eye responses such as lacrimation, ptosis, and visual disturbances such as dizziness and vertigo (Travell, Simons, 1993(

Lewit never treats the SCM…He touches other key links and the tone in the SCM decreases.  
A lot of SCM tension occurs in MVA’s, teeth clenchers (TMJ), and improper respiration.

Whole Hand Symptoms:  TOS
TOS treated like cervical radiculopathy won’t get better

Scalenes insert on 1st and 2nd ribs…Blocked 1st rib…Palpate and adjust the rib, but ask why it is there?  The scalenes may be involved along with the first rib from faulty respiration or by faulty posture.  
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CT Junction Palpation
Side lying palpation removes muscles and emphasizes the joint more.  
Put the pinky on the superior vertebra 
Put the inferior hand on the vertebra immediately inferior (T1)

Put the head into lateral flexion

Feel for movement and coupled motion.  
As you laterally flex toward you the spinous processes go down to the floor.  
Often you feel massive CT restriction with lower C/S herniations and too much movement at the level of herniation
A problem with prone palpation and static palpation prone is that our spinous processes are bent, making static palpation less likely to be accurate
Adjustment:  Can be done seated with lateral flexion or prone with traction and lateral flexion/rotation.
Flexion and Extension Palpation of CT
Same position (side lying) cupping the head and palpating flexion and extension.  In many cases, you can find restriction in extension and not lateral flexion.  

Seated CT Adjustment – Extension 
To take care of this, you can use seated moves:


Interlock fingers


Arms behind head


Pull towards you to adjust

An alternate position in seated position would be:


Hands over eyes


Have the patient look down and then look up creating extension


Pull towards you.  
AP Upper Thoracic Adjustment – Extension 

You can also adjust the CT area into extension AP with a headword LOD.  
Prone Upper Thoracic Adjustment – Extension 

The adjustment can also be done prone, with a contact on the spinous generating extension
Seated Palpation
The doctor uses body and hips with the patients hands behind their head rocking into extension 

You can adjust from the seated position with hands over eyes and pull into upper thoracic extension. 

First Rib Palpation
First Rib and the Hip are under treated.  First rib can be palpated when you take the muscles out of it.  

Dr.’s R knee up and patients R arm on the doctor’s leg (when palpating the L first rib).  

Take the lateral index and place into first rib. 

 Counter pressure the neck to the left with challenge into the 1st rib space.

Challenge into the joint and across the body with your joint challenge LOD 

Breathing

If you use your scalenes to breathe, you won’t use your diaphragm.  The first rib won’t move.  You’ll need to adjust the first rib and work on diaphragmatic breathing to treat these patients.   The rib cage will shift over time.  The diaphragm is important for low back stability.  If you adjust the area, but neglect the poor motor and stabilization pattern, the first rib subluxation will come back.  
First Rib Adjustment

Same contact, but flip your hand over

Your vector is down and into the first rib

A good first rib adjustment tries to get the scalenes to relax (fast stretch leading to relaxation).  
Laterally flex (towards and slight rotation away) and thrust into the first rib. 

Foam Roll for Upper Thoracic Extension
Roll the foam roll up your back to generate extension
Vertical Foam Roll:  Angel position to stretch pecs and generate upper thoracic extension

Another Upper Thoracic Extension Exercise
Sit back on the heels and cat/camel to isolate the upper thoracic spine

LECTURE
TOS
Scalene Tension and first rib often go hand in hand.  You need to teach the patient to breathe correct.  The position we are in inhibits the diaphragm.  You hand no option but to breathe bad (due to sitting).

TOS Enigma
Neurogenic, Arterial, Venous

Cervical Rib


5-10% are symptomatic


50% of subclavian aneurysms have faulty developed cervical rib

3 Major Sites


Anterior & Middle Scalene


Between Clavicle and 1st rib


Under Pec Minor
Pec Minor Screen
The pec minor spans the 2nd through 5th ribs

Pec minor inserts on the coracoid process

As the pec minor grabs the coracoid process it pulls the scapula…You’ll have inferior border prominence due to pulling of the scapula.  
Palpate the coracoid process for tension…Also palpate the pec minor and post capsule.  

Respiration
The most common faulty movement pattern

Vertical chest breathing predominates over lower abdominal and lower rib cage horizontal breathing

Inhibited diaphragm Trigger Points present, and respiration occurring with scalenes, SCM, and upper trap

Stomach breathing only = neglects the posterior diaphragm and leads to loss of stability.

People often try to breathe harder to compensate: Teach the patient how to breathe supine.  If they breathe correctly, the scalene tension should decrease.  
The diaphragm serves 2 purposes:  1). Respiration 2). Stability of the Low Back…Infants have diaphragmatic breathing, but don’t quite yet have spinal stability because they can’t neurologically sequence the two.  You’ll see this in people in 40’s and 50’s who can’t breathe.  They’ll look like a baby because of loss of stabilization (big abdomen, chest and rib cage).
First Rib Adjustment
Can be done seated, supine, and prone
You’ll need a downward vector to move it

First Rib vs. CT:  

Adjusting the first rib also affects the CT junction 


Adjusting the first rib generates a 1b afferent stretch to relax the scalenes.  

Palpate both the First Rib and the CT junction…Adjust the primary…Palpate to see if you need to adjust the other restriction.  
Gothic Shoulder
Abduction Screen & Observation (EXAMPLE):  1st observation before the screen we see increased muscle tone in the traps and minimal muscle tone in the deltoid.  The patient is not using their deltoid.  They are using their upper trap and levator scapulae to elevate the shoulder complex.  There is a direct fall off over the acromion and no deltoid tone as a result.  Bringing the arm back eccentrically leads to crashing scapula.  The eccentric control is not very good.  The patient’s left shoulder is in scapular protraction to start with.  The CT junction is a brick, stiff.  You can move the CT junction, but if you don’t change how they move their arm the patient will fail.  The true cause is the dysfunctional movement pattern.  

X-Ray Finding of Cervical OA
Osteophytes are present on the neck.  The key is why osteophytes occur.  You want an answer for the osteophytes.  Palpate the area.  Often the osteophytes areas move too much.  The mid cervical spine would later feel stiff in life due to OA.  The body’s response to trouble is to lay down bone to create stability.  This is a compensation for loss of stability early in life.  The key to the treatment would be CT junction and teaching the patient to move their arm.   

Surgery is very rarely gets after the cause, it gets after the symptoms.  You later must teach them how to move.

Chondromalacia Patella – Example

The patella is degenerated.  The blame often falls on 1 activity, but 1 activity is rarely the case. They way the brain picks muscles around joints, causes the degeneration.  We are designed to move and not sit.  They way we pick a muscle or joint (via the brain and cord) leads to the chondromalacia patella (cartilage degeneration) by creating abnormal, asymmetrical stress and abnormal, asymmetrical wear patterns.  
Functional Muscle Anatomy
Joint centration occurs only when longus colli and capitis are balanced with muscles on dorsal aspect
These muscles originate at T4-T6

Middle and Lower Trap also aid in extension of this area

Serratus function necessary for fixation point for Thoracic Spine Extensors

DNF need T-Spine Extensors for stability point

All Starts with Diaphragm

We don’t help ourselves out with posture….We don’t help ourselves out in the gym (train the wrong muscles)…We magnify the effect by doing the wrong lifts (for the wrong muscles) in terrible postures.  

Functional Cervical Spine (C7 or T4)
In an anatomic sense, the cervical spine ends at C7, but from a functional perspective it ends at T4

Rotation of the head recruits upper T-Spine flexion, extension, and side-bending

Protraction Vs. Retraction
Retraction emphasizes extension through T4

Active ROM
Active ROM Comparison:  Pass and Fail subject Groups and Their Motion

It didn’t matter if a patient failed motion palpation and failed screen, because they 

ROM don’t assess whether joints move correctly.  You can have a lot of restriction and perfectly normal ROM
Deep Neck Flexors
Several authors have identified the role of the DNF in providing segmental support and control

Resist compressive forces caused by the load of head and the extensors musculature

DNF lose their endurance capacity in cervicogenic headache patients 

Clinical Application
Manipulative therapy and exercise can reduce the symptoms of cervicogenic headaches, and the effects are MAINTAINED!
Jull et al, Spine 2002

Are You Prescribing Exercises to Your Patients?
Two year follow up

Adjustments given by experience Chiropractic Physicians

SMT plus exercise showed better outcomes

Evans et al, Spine 27 (21) 2002

Muscles of the Neck and Shoulder Region Always Function as a unit, and there is no movement in the upper extremity that would not be reflected in the neck musculature – Janda
We must examine both areas in the chain to determine function

Often, we turn neck muscles into shoulder muscles

Over time, the weak link in the chain will get chewed up (ex. C5-C6 or the GH joint)

Dislocations and Reduction

Basketball and water skiing put the patient at risk for dislocation.  Do not put dislocated shoulders back in.  Even if you had a great set, you can still damage arterial/venous supply and the axillary nerve.  If it is a patient in a life threatening position, you may want to do it, but if it is a normal situation (don’t do it).  If you dislocate the shoulder, you have increased chances of tearing the labrum. The labrum won’t repair.  Nobody addresses why the dislocation is there.  Improper muscle function and recruitment patterns are a key culprit.

TMJ and the Cervical Spine

Difficult neck cases many times are involved with the TMJ

Every cervical spine case you can work also work up the jaw and get clinical success.  
Clenching your jaw impacts the masseter and temporalis: These 2 muscles create a lot of tension.  
The core muscle system of the jaw is the digastrics.  Too much tension in the muscles can lead to inhibition of the digastrics.  

Exam Tip:  Most people will deny teeth clenching. To give patients awareness, give them stickers.  Put 4 stickers on things they look at all the time (phone, rear view mirror, etc).  Them have notice if they clinch.  Check the rest position of the jaw (lips together, tongue to roof of the mouth)

Treatment:  Release the masseter, temporalis, lateral pterygoids (jaw protrusion forward) and teach the normal gait of the jaw

Anatomical Enigma
The jaw affects the neck and the neck affects the jaw

Who is Listening
“The function of the masticatory system should be evaluated to rule out a possible involvement of the masticatory system in patients with neck pain or signs and symptoms of CSD” (Spine 1996; 21:14 1638-1646)

Weakest Link Symptoms
Tooth wear (molars)

Pulpitis (irritation/inflammation of the pulp of teeth)

Tooth Mobility

Masticatory Muscle Pain

TM Joint Pain:  Pain is often at the tragus of the ear…Early phase of opening is rotation, laterally both condyles translate forward…People who have TMJ problems often have lack of rotation with early translation.  Popping TMJ doesn’t mean pathology.  Popping or clicking TMJ means some sort of biomechanical problem of the jaw.  

Ear Pain:  A common spot of pain that people point to
Headache Pain:  A common complaint
Para-functional Habits
Para-functional activity refers to any activity that is not considered functional (chewing, speaking and swallowing)

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

Occur at sub-conscious level:  Often with stress

Advice is paramount for all TMD

Difficulty with activities can cause clenching.  Make the patient aware of these stressful triggers.   
Diurnal Activity
Clenching

Cheek and Tongue biting

Finger and Thumb Sucking

Unusual Postural Habits

Occupation related activities (biting pencils, nails, etc.)

If you can’t control clenching during the day, they patient will clench at night.  They then may need a mandibular flat splint at night.  There is treatment (manual) that goes along with wearing the splint.  The patient should not be addicted to the splint.
Stickers
Awareness is the key

Stickers may be used to make the patient aware
Rest Position of the Jaw
Lips together (no mouth breathing)

Teeth Apart (no clenching)
Tongue on the roof of the mouth (digastric):  This shuts off the masseter and temporalis by neurological inhibition and activates the digastric. 
“Chin down and back with tongue to the roof of the mouth “can take the popping sound away when opening the jaw.  
Nocturnal Activity
Bruxing vs. Clenching

Clenching is single episodes and bruxing is rhythmic contractions
In many patients both activities occur and sometimes difficult

Masseter Self-PIR
*** Donald Murphy: Conservative Care of Cervical Spine … Dr. Skagg’s Wrote a Chapter ***


Splint Therapy
Night-time clenching is the primary indication along with failure of advice and failure of conservative care…If all of these occur, and then a splint may be needed. 
The splint decreases muscle activation around the joint…They still clench, but muscle activation is less
Functional Testing (Upper Quarter)
T4 Extension

Respiration

DNF

Arm Abduction/Flexion

4 Point Loading/Push Up

Adjusting the Jaw
When you adjust a jaw, it is an unstable click many times.  The problem is that the jaw is higher risk for injury because of the unstable nature.  You may not need HVLA for the jaw.  There are other good options for jaw care than adjusting, including ART, PIR, mobilization, etc. 
THORACIC SPINE (Muscle Interaction/Application)
“The thoracic spine has been described as having the capacity for much mischief” (Grieve, 1994)

The thoracic spine has a lot of nasty stuff involved with it as well.  Don’t put your guard down – You may also need another set of eyes on it

Rigid Yet Mobile
T/S must be rigid and mobile
Ex:  Asthmatics…Much of the benefit of your care is establishing movement in the T/S to aide in respiration
What you don’t know may hurt you and your patient!
Pain that comes from visceral tissue is described as dull, aching, cramping, burning, gnawing, wave-like, ill-defined often initially poorly localized and diffuse (Cervero, 1991)

Ex:  If a patient cannot find a position of relief that is an indication that it may be a visceral condition.  Mechanical problems, respond to mechanical positions.  Visceral problems do not respond to mechanical positions.  
Ex:  AAA…Doesn’t get enough credit…won’t get relief from a mechanical position

What Are the Main Extensors of the Lumbar Spine?
Iliocostalis Thoracis (largest moment arm over the lumbar spine)

Applications:???
Deep Longitudinal Sling
Erector Spinae (Iliocostalis Thoracics), Thoracolumbar Fascia, Sacrotuberous Ligament, Biceps Femoris
Provides means of force transmission from lower body to the upper body
Ant Pelvic Tilt:  Causes the Sacrotuberous Ligament to be taught

Post Pelvic Tilt:  Slack in ST ligament and tight in Dorsal Sacral Ligament…Tension will be in hamstrings and external rotators…They won’t due well with ST contact in Basic and need the piriformis contact
How Basic Works – Apex Contact

An apex contact works to relieve tension in the kinetic chain through the longitudinal sling.  The apex is the mid part of the sling and can help relieve tension from head to toe via the ST ligament.
Latissimus Dorsi
Involved in TL Junction and lumbar extension due to its origin at each lumbar spinous process via the lumbo dorsal fascia and insertion on the humerous

Slings will be discussed later

Lat Pulls:  Training the lat and stability is important for a stable platform.  
Hip Flexion:  The iliopsoas muscle chews up the lumbar spine with hip flexion.  This is particularly important with track athletes.  Track athletes have unchecked forces through the core via the psoas and can chew up their lumbar spine.  
Respiration

Breathing with the scalenes, SCM’s, Upper Traps results in constant tension in these muscles

These are postural muscles, not breathing muscles.  These muscles should be shut off during respiration. 

Diaphragm

1. During inhalation, the diaphragm, displaces caudally, pulling the central tendon down, thus increasing he vertical space within the thorax. 

2. As it descends it is resisted by the abdominal viscera

3.  The central tendon becomes fixed against the pressure of the abdominal cavity

4.  The other end pulls the lower ribs cephalad and laterally
Pelvic floor dysfunction is intertwined with the diaphragm.  Giving pelvic floor exercises may not be successful, unless coupling pelvic floor stability with diaphragm exercises/diaphragm stability.  Inhibition of muscles is often the trigger to lack of stability/control.  

Abdominal Canister
The contribution of Transversus Abdominis to lumbo-pelvic stability involves increased IAP (intra-abdominal pressure and fascial tension) 
Changes in these parameters require co-activation of the diaphragm and pelvic floor

Activity of these muscles occurs in conjunction with TrA during arm movements
Hodges, 1999

The second you hollow in your stomach, you inhibit your diaphragm.  You then lose stability, have trouble respirating, and put your back at risk.  Sucking in increases low back tension.  Your adjustments won’t help unless you change the respiratory pattern and change the thought process of sucking in.

Cylinder of Stability (inner unit)

TrA (Transversus Abdominis)
Multifidus

Respiratory  Diaphragm

Pelvic Floor

There is usually a functional reason for herniations.  The main reason for the herniation is poor stability and poor control (poor diaphragm control). 
Functional Diaphragm
Normally developed CNs, diaphragm will be chief respiration muscle

Not only for respiration, but also stabilizes for posture and purposeful movement

Diaphragm will stabilize for erectors and psoas have stabile foundation

Should flatten and resisted by abdominal wall

Diaphragm
Principal muscle of inspiration

Often houses Trigger points
Posture
Dowager’s Hump:  

Kyphosis:

Gibbs:

Teaching people about posture has to occur in 30’s, 40’s 50’s.  Teach them to self mobilize the upper T/S to prevent poor patterns from developing.  Treatment for osteoporosis is best with weight bearing exercises (walking).  Hold them accountable to walking 1 mile a day.  

Bruegger’s Posture Relief
The complete opposite of what we do all day long

Take the exercise to the next level and have them stabilize the rib cage (hold it down while performing) to improve the quality of the exercise. The muscle that keeps the rib cage down is the diaphragm.
Thoracic Spine Extension is a pre-requisite for proper scapular movement – Kibler, MD

T4 Extension (shoulder)
Important for overhead athletes

6/4/09
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T4 Wall Screen

Good for the overhead thrower.  Feet are 6 inches from the wall, head is in a retracted position, and bring the arms to the wall.  
Pass

1. Head maintained in retraction

2. Arms Make it to the Wall
3. Minimal to No Tightness in the Chest/Pecs and the Sub-occipital Muscles…Palpate the Chest and the Sub-occipitals
4. Patient able to maintain the low back against the wall and does not go into increased lordosis to get movement (motion generated from T/S, not L/S)
Fail 

1. Head not on the wall = Sub-occipitals
2. Arms don’t make it to the wall = Chest Tightness
The head needs to be on the wall.  If the head is not on the wall to begin with ,think lack of upper thoracic spine extension.  If the arms don’t make it to the wall, think pec tightness.  Have them keep the chin tuck, retracted position, if they can’t, think over involvement of the sub-occipitals.  
Upper Cat for the Back

Elbows to the knees on all 4’s and do a cat/camel from that position.  This levels the lordosis and focuses the movement in the thoracic spine.  Have the patient take the head out of the equation to emphasize the thoracic and not the cervical spine. 
Lat Stretch
Arms in front of you and lean back on your heels to stretch the lats
Sphinx Posture (To Visualize Extension)
You should observe the spine in extension.  The curve should dip into lordosis.  Patient is on their hands pressing into extension.  You can joint challenge by leaning your bodyweight into the spine.  It should normally be easy to spring the joints.  

Eyeball the pelvis.  The Lumbosacral junction should be able to nutate.  Sufficient nutation should put the ASIS on the table.  When people are blocked from nutation, the ASIS won’t rest onto the table.  If a patient is having LBP, the primary complaint will be pain.  Often facets are exacerbated by extension (the sphinx generates extension and could be provocative).  In extended position, posterolateral discs can be relieved (indicating use in treatment).

Flexion – Palliative Response

Central or paracentral bulges respond best to flexion.  Flexion is palliative for central discs  
Screen and Challenge from the Sphinx Position
1. Observe the curves (do they dip in)

2. Challenge the spine…Use your pads and challenge each level

Palpation of the T/L Junction and Lumbar Spine – Lateral Flexion and Rotation Coupled Motion
Patient is in side posture position.  
Keep the lumbar spine neutral.  
Support the patient’s legs between your legs.  
Bring the knees to chest and rock the feet upwards.  
Feel the spinous processes rock to you (upwards) from neutral position.    

Add lumbar flexion to CREAT THE OPPOSITE MOVEMENT:  FLEXION COMBINED WITH LEG MOVEMENT GENERATES DOWNWARDS MOTION OF THE SPINOUS PROCESSES
Modifications:

1. Use 1 leg if you are a smaller doctor

2. Use a Cox Table to palpate lateral flexion  

Flexion and Extension
Put the patient’s knee in between the legs and shear backwards 

Put your fingers across the spinous processes and push the femur away from you

Feel for closing of the spinous process (indicating extension)

To adjust, just drop from that position (into extension)
Flexion
Cup the spinous processes

Bring the patients knees to chest feeling for gapping of the spinous processes, indicating flexion.  

*** www.clinicalrehabspecialists.com … A rehab website and chat room to get good clinical info ***

LECTURE
Load to Unload Scapula (Need T-spine Extension and Flexion)

A thoracic spine that won’t extend, like in the geriatrics, can’t get their arms overhead.  Even a little extension can help the shoulder.  This is imperative in geriatrics and even overhead athletes.  You cannot load your scapula at end range without overhead extension.  

Complaints:

1). Too much motion of the shoulder = Shoulder Pain
2). Too much lumbar motion = Low Back pain

Both may occur because of lack of thoracic spine extension.  

Good squatters and power lifters who get the bar to the squat position have upper thoracic extension, and stay in nutation.  Recreational squatters fall into counter-nutation.  Counter-nutation is hard on the back and can also abuse the knee.   

T4 Extension
Normal mechanics of the cervical spine and shoulder are dependent on normal mobility of the upper thoracic spine

A habitually flexed upper T-spine posture may reduce the capacity of the muscles, which provide CT retraction

Upper Ribs will be drawn into anterior rotation

Upper T-Spine extension is required to accommodate the later range of bilateral flexion of shoulders, while ipsilateral flexion of the upper T-spine is observed during unilateral shoulder elevation (Culham and Peat 1993)
Changes in upper T-spine mobility may lead to subacromial pathology due to effects on scapula and glenohumeral mechanics

T4 Mobility Screen
Stand with arms externally rotated and supinated and feet slightly forward

Try to flatten back

Record:  


Do they flatten the back


Where does patient feel tension

How to Assess for T4 Extension
Seated Scan…Good from Lumbar to Mid Thoracic Spine

Arms behind head…Good from mid thoracic to Upper Thoracic

Sphinx … Good for lumbar and thoracic extension palpation
T4 Extension Functional Assessment
Arm Overhead Screen

Thoracic Extension (Wall Angel Screen)

Poor diaphragm and low back mechanics can give the illusion that person is overweight.  Kolar calls this diastasis recti.  You will overload the low back (L4-L5 and L5-S1).  In a 4 point stance, you cannot get serratus anterior to fire unless there is diaphragmatic control.

Stuck in upper thoracic flexion, the T/L erectors will fire eccentrically.  Sitting often fires the T/L erectors to eccentrically contract to keep the person upright.  If you have the patient get up from a seated position, you’ll notice movement from the lumbar spine and T/L and lack of hip motion, gluteus muscle usage and poor stability of the diaphragm to aid in getting up.  
Gentle T-Spine Adjusting
1. The patient is seated on the table 

2. Patient’s Arms behind head with fingers crossed

3. Cup your hands around the patient and grab onto the patients hands and head

4. Traction upwards and thrust towards up and towards you

Alternate Method

1. Have the patient cup the hands over their eye with elbows together

2. The patient is seated onto the table
3. Traction towards you and superior and thrust up and into you.
Self T4 Extension
Foam Roll: Can be used in 3 positions. (Horizontal Roll, Horizontal Cat/Camel, Vertical Resting on the Roll)
T4 Treatment
T4-T8 Extension Mobilizations

Foam Pack

Bird-Dog (McGill)

Sphinxes

Squats:  Carrying the bar correctly

Brugger

Breathing Reeducation:  Every time you breathe, you naturally get some upper thoracic extension

Arm Tweaks to Achieve T-Spine Extension (Functional Progression)

The Warrior:  Lung position with overhead reach

McGill Micro Break: Overhead reach

Maigne’s Syndrome
A French chiropractor who wrote a book, “Pain of Vertebral Origin”

A Restriction at the T/L Junction that refers pain over the SI Joint = Maigne’s Syndrome

There is a referral from T/L  into the SI, Groin or Iliolumbar Ligament
Ligaments and Ribs
Compared to other regions of the spine, each T-Spine segment has up to 5 more ligaments, and possibly 3 more articulations:

Interosseus Ligament


Radiate


Superior Costotransverse Ligament


Inferior Costotransverse Ligament


Intra-articular/capsular ligament

The stability and close relationship of adjacent segments probably accounts for more stiffness
Stiffness Factor
Thoracic cage biomechanically most noted for its STIFFNESS
The addition of the ribs and multiple ligaments contribute to the overall stiffness and rigidity of the thoracic spine

These characteristic are necessary for protection of vital organs but also play a critical role in treatment
According to Panjabi/White,  PA forces additionally increase the stiffness by 10 fold
AP and Distractive forces demonstrate far less stiffness versus PA.
A big factor is the stiffness of the cylinder by vertebrae, ribs, and extra ligaments.  Clinically, depending on the application of forces the thoracic spine behaves differently.  PA forces tend to increase the stiffness 10 fold.  Distraction and AP adjusting may be a better form of adjusting due to less force required to make the adjustment.  The ribs in a PA position will require more force to make the adjustment.  Distraction is easier on the doc and patient than AP.  AP is easier than PA.  
PA Thoracic Spine Adjusting

Thoracic spine is into flexion when in the PA position.  Most people need the extension. To get to extension from a PA maneuver, we have to get to neutral first and then get to extension.  There may be more rib fractures PA than AP because of greater force required.  Knee chest PA adjusting may be a better PA option because the rib cage has somewhere to go.  The rib cage has nowhere to go when prone.  A good population that may respond well to knee chest would be pregnancy because you can’t lay them prone.  

Flexion from a prone position sabotages the adjustment mechanically.  Add to that the stiffness factor and it makes PA adjusting more challenging.  

Adjusting the T-Spine
Preferred distraction or AP

T/L Junction (Mortise)
T/L junction is a transitional zone between T10-L1, recognized clinically as the site for more than half of all thoracic and lumbar fractures

The notion of a gradual transition representing the normal anatomy of the TL Junction was outlined by Singer in 1989.  This broke away form the long held notion that it occurred at T11-T12.

Tropism is a common feature of the TL Junction, especially at T11/T12.

Differences in the symmetry of the Z Joints are very common at the TL Joint, where 40% of cases show a 10 degree variation between right and left sides

If 1 side palpates restricted and the other side palpates well, it is critical to re-palpate, especially if you notice that you are adjusting the same segments. The reason may be slightly different orientation of the facets.  Palpate – Adjust – Re-Palpate and then check for tropism.  

Thoracic Spine/Cage Arthrokinematics
General Thoracic Kinematics


Flexion


Extension


Rotation


Lateral Flexion

Thoracic Joint Planes
Mobile Thorax vs. Stiff Thorax
Mobile Thorax:  12 years old or less

In the very young the head of rib does not articulate with the inferior aspect of the superior vertebra.  The secondary ossification center for the upper aspect of the head of the rib does not develop until puberty, therefore the young chest is very mobile


Typically children have more vertebral translation and rotation of the ribs during flexion/extension.

In the vertebrochondral region, flexion is combined with superior glide of the rib neck and inferior translation of the TP, opposite for extension

Thoracic Spine Flexion --- 30-40 Degrees
+ X, +Z, + Y Translation

Spinous processes gap in flexion with vertebral body motion in an arc.  Flexion, past a certain point the rib cage prevents motion and the vertebra continues to move into flexion.  The TP continues to move superiorly and the rib relatively speaking drops inferior due to the vertebra motion (a perceived inferior glide of the rib)

Vertebromanubrial/Vertebrosternal Flexion
Ribs:  Anterior aspect of the rib travels inferiorly while posterior goes superiorly.  Once mobility of the rib cage is exhausted., thoracic vertebra continues to flex on stationary ribs.

Thoracic Extension:  20-25 Degrees
-X Rotation, -Z Translation, - Y Translation

In an adult there is a relative superior motion of the rib.  
VS

IN an adolescent, there is a relative inferior motion of the rib.
We were taught, rib goes posterior inferior and lateral.  The correction we were taught is superior and medial via the J move.  The J move is a little abrasive and can be painful.  Seated or supine ribs can be done.  Biomechanically they need to be adjusted into extension.  Flexion makes the rib inferior and in extension the rib goes superior.  So rib adjusting from a biomechanical standpoint may best and easiest be done in supine because it is easier done in extension.  Supine and seated rib moves would be best and easiest due to the biomechanics of the thoracic spine and rib cage. 
You can do the adjustment AP with a rib contact, wrapping your thumb into your palm over the rib tubercle or TP if needed.  The adjustment can also be done seated into general extension. 
Flexion =Relative Inferior glide (adult)…Opposite occurs in child

Extension = Relative Superior glide (adult)…Opposite occurs in child

Rotation/Lateral Bending Controversy
Coupled motion has caused controversy

Not only are the movements debatable but the occurrence of such phenomenon is sometimes in question

Thoracic Lateral Flexion 25 Degrees

+ Z Rotation, +/- Y Rotation?, - X Translation

Approximation of ribs on side of concavity and separation on convex side of ribs

One Arm Overhead Extension
During unilateral elevation of the arm it has been noted that vertebromanubrial region rotates, laterally bends and slightly extends to the side of the elevating arm.

Thoracic extension/lateral flexion/rotation is responsible for last 15 degrees of arm abduction.

The first 2 ribs posteriorly rotate on the same side and anteriorly rotate on the opposite side

T Spine extension and the Shoulder
Overhead movements

Shoulder Impingement


Anterior Instability


Posterior Tilt of the Scapula is Blocked

Retraction of Scapula is couple with Extension

Pulling Motions – Any rowing activities requires extension for proper execution

Lack of Extension in Slouched Posture



Slouched postures encourages pec dominance

Slouched postures encourage lower scapular muscle inhibition

Slouched postures encourage the scapula to stay in position of anterior tile (inferior angle prominence) 
Rotation/Extension and Retraction
Lack of Rotation/Extension would produce GH Hyper-abduction


Net Result:



Anterior GH Instability



Poor Loading and Force Production for Unloading

The more you can load (via extension) the more you can unload.  Whenever, you throw, punch, hit a ball or other motion, you need to coil first (load) and then unload (uncoil).  You need to produce the countermovement correctly first before performing the motion.  In the overhead position, the countermovement can come from upper thoracic extension.  

Troubling Sings and Symptoms
Burning:  Persistent Burning in T/S (Tumor, Syrinx, Disc)…Ribs generally don’t burn
Radiation Symptoms

Pain in Armpit:  Breast Cancer may refer pain to the armpit.  The cancer can mottle the thoracic spine.  
Symptoms not responding to conservative Care:  Thoracic spine discs can be tough to treat.  Adjusting the disc level may not be productive.  Looking above and below the level may help. 

LUMBAR SPINE
Lumbar Spine
A lot of flexion and extension due to facet orientation (sagittal) occurs in the lumbar spine
 Side bending drops off down low in the L/S: We see a drop off in the lower lumbar spine because of the iliolumbar ligament.  It is designed to check rotation and lateral flexion to protect the disc (outer annulus).

Lumbar Facet Orientation
More sagittal than anywhere else allowing for increased flexion and extension and decreased lateral flexion and rotation

Lumbar Flexion 50 Degrees
+ X Rotation, + Z Translation

Full flexion increased diameter of IVF by 19% and volume of vertebral canal by 11%.


The volume of the canal opens up in flexion. 

Stenotics will love flexion

Flexion loads the nucleus posterior.  

Mechanical sensitivity for discs is flexion (they won’t sit or bend or flex forward). Most discs are posterior lateral, so f
flexion causes further displacement of the nucleus.  

It is an irony that they come in flexed position.  They keep hurting often in the flexed posture, yet assume it because the posture is an ingrained motor pattern.   

The PLL is wide and broad in the upper C/S and tapers off in the lower lumbar spine.  Cox would be good for central bulges and stenosis.  The annulus is more sensitive to tensile forces than anything else.  The disc handles compression better than anything else.  Straight axial compression won’t cause herniation, but introducing compression with tensile forces will lead to herniation.

McKenzie and Cox
Great symptomatic treatments…Great for pain management and not functional restoration.  

Lumbar Extension 15 Degrees
- X Rotation, -Z Translation

Full extension reduces diameter of IVF by 11% and volume of the Vertebral Canal by 15%

Will aggravate stenosis and improve postero-lateral discs

Lumbar Rotation 5 Degrees

+ Y Rotation, + Z Rotation

Facets limit rotation…2-3 degrees of unchecked rotation can damage the outer annulus

Up to 3 degrees of pure axial rotation possible.  After 3 degrees the axis shifts to the impact the  Z-joint and upper vertebra pivots about a new (???) axis (Bogduk)
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Lumbar Spine
Lumbar Mechanics and Adjusting Considerations – Lateral Flexion in Neutral

Ex:  L Lateral Flexion:  Spinous processes go into the concavity or L from L1-L4.  L5 goes the opposite way or into the convexity.

Ex:  Putting the patient into flexion and L lateral flexion:  All the spinous (L1-L5) processes will go R.  Flexion provides the opposite motion to the lumbar spine.

Adjusting the Lumbar Spine

A pull on the spinous (pulling into lateral flexion and rotation)
OR

Dropping on the same side lamina will induce L lateral flexion.
Lumbar Mechanics and Adjusting Consideration Lateral Flexion in Flexion
During lateral bending in flexion posture the coupling of axial rotation and lateral bending is similar to that of the cervical spine.  That is the spinous processes rotate way from the side of lateral bending.  

Ex:  Flexion and R Lateral Bending:   All the spinous processes go to the R.

Lumbar Mechanics and Adjusting Considerations
Left Axial Rotation (+Y) (aka R Side Posture)

Left axial rotation, performed in neutral posture of the specimen, produced R lateral bending in only the upper 4 lumbar levels.  The levels L4/L5 and L5/S1 showed left lateral bending.

Setting the patient up properly makes the adjustment easier to do.  Know your mechanics. Manipulate the trunk position from flexion to neutral with or without slight lateral bending to adjust the patient and not have to flip the patient over.
Pelvic Kinematics
Sacral Nutation 0.2-2 degrees

Lower Crossed Syndrome:  Hyper-lordotic, increased lumbar extension and anterior pelvic tilt, increase sacral base angle

+X, - Y translation, -Z translation

Nutation describes how the sacrum moves relative to the innominates regardless of how the pelvic girdle is moving relative to the lumbar spine

Don’t want a lot of sacral motion, because it is the foundation of the spine
Nutation is paired with ilium rocking backward (posterior)

Nutation occurs when the sacral promontory moves 

This is the stable configuration of the SI joint (nutated sacrum) vs. Hypolordotic which is unstable (anterior ilium posterior rocked sacrum and less ligamentous stability)

Sacral Nutation
Nutation is checked by the sacrotuberous, sacrospinous, and interosseous ligaments

Nutation torque increase the stability at the SI Joint

This torque is produced by 3 Forces:


Gravity


Passive tension from stretched ligaments

Muscle Activation

In counternutation only 1 ligament checks motion vs.  nutation (multiple structures check the movement)
Sacrotuberous ligament contact in Basic works well to check nutation.  

Hamstring activity in a nutated patient will be long, and tight (eccentric loaded).

As the pelvis rocks forward, it pulls the ischial tuberosity posterior and superior as a whole.  Tension will be in biceps femoris, but the muscle is tight due to eccentric lengthening.  

VS

A posterior tilted pelvis has short, tight hamstrings. Short hamstrings contribute to disc herniations and posterior tilt.  .
Sacral Counternutation​ 0-2degrees

-X, +Z Rotation, +Y Rotation
Counternutation occurs by posterior sacral-on-iliac rotation, anterior ilium-on-sacral

Ligaments:  Nutation and Counternutation
Long dorsal SI ligament checks counternutation

We see a lot of tension in this in the pregnancy population
In pregnancy, there is a flexed position with tension of abdominal wall and pushing against the spine, flattening the lordosis.

There is no tenderness over the SI ligaments in comparison to those of nutation
Excessive load to the dorsal sacral ligament occurs

Innominate Posterior Rotation & Flexion (Nutation)
Ex: R Swing Phase of Gait…SIJ goes into post rotation at heel strike.  The sacrum nutates at heal strike along with increased sacral base angle and posterior ilium rotation.  
Innominate. Anterior Rotation/Extension (Counternutation)
Unlocks the SI Joint

Unloads the ligaments (sacrotuberous, sacrospinous, etc.)

Loads the Dorsal Sacral Ligaments
Loose packed position during majority of stance phase of gait

The Disc
General Characteristics

3 Parts


Nucleus Pulposus


Annulus Fibrosus


Cartilage End Plates

Effects of Loading/Basic Mechanics

Injury Mechanics

Treatment Considerations

Provocative
Sitting

Tying Shoes

Pain in the Morning,
May have problems with Valsalva and Coughing

Rolling over in bed is a problem (due to rotation and flexion)

Transitional movements are difficult (supine to seated, sit to stand, etc.)

Driving and sitting & squatting are painful
Typical Case History
Pain with sitting and transitional movements (i.e. sit to stand0

Driving is uncomfortable

Rolling over in bed painful
Getting out of bed painful
Possible Radicular Pain

Pain over the SIJ (???) but not LSJ

Better when walking or standing

Wears slip on shoes and/or no socks

Sneeze/cough/bowel movements can be provocative
Very stiff in morning, takes 30 minutes to 1 hour to loosen up

Better when lying on belly

Central Disc Bulges
 Don’t mind sitting or bending

 Cough and sneeze will be less painful

 They do worse with standing and walking

Central Bulges are less common (more common is postero-lateral bulges) 

General Disc Characteristics
The IVD transmits loads through the spine and provides flexibility of the functional spinal unit

IF the patient tells you walking helps, have them walk (extension)…If they tell you flexion is helpful, put them in flexion (double knees to chest)

IVD is always under load as a result of muscle contraction, body weight, and ligamentous tension

Disc degeneration first appears in males in the 2nd decade (teens) and females in a decade later (20’s)

By age 50, 97% of all lumbar discs are degenerated and the most degenerated segments (L3/L4, L4/L5, L5/S1)

Degeneration that exceeds chronological ages or more advanced degeneration at one level is a problem.

DDD is a diagnosis that needs to looked at intensely.  Is it pathological or normal?  DDD often “scares patients” but it may be a normal process.
Disc Nutrition
Disc is the most Avascular structure in the body and therefore nutrients are supplied to the cells of the disc form the blood vessels in close proximity

Primary routes for nutrition are through the cartilaginous end-plate and the peripheral parts of the annulus fibrosus.

Discs never truly heal, due to poor blood supply

The cartilage end – plate begins to calcify with age and this may accelerate disc degeneration by decreasing diffusion through endplate

In vitro models, suggest that immobilization and exercise has a significant opposite effect on disc cell O2 consumption and lactate production.

Exercise increases rate of diffusion, while immobilization decreases diffusion rates

Lack of mobility, makes the disc the weak point.  

Nucleus Diurnal Changes
Diurnal changes in imbibing capacity are reflected in the varying height changes of the disc at night and during the day

Eily, Tynell and Troup (1984) measured loss in height over a day of up to 19mm


They also noted that approximately 54% of this loss occurred in the fist 30 minutes after rising in the morning


This is why disc injuries hurt most in the morning and ease shortly after rising due to decreased disc height and reduction in ligament tension

Clinical Relevance: People should not undertake spine exercises – particularly those that required full spine flexion or bending – just after rising from bed, given the elevated tissue stresses that result
Over the day, hydrostatic pressure causes a net outflow of fluid from the disc, resulting in narrowing of the space between the vertebral levels, which in turn reduces tension in the ligaments.

Adams and colleagues estimated that disc bending stresses were increased by 300% and ligament stresses by 80% in the morning compared to the evening; they concluded that there is an increased risk of injury to these tissues when bending forward early in the morning.  

 Increased stiffness due to swelling of disc in the morning occurs.  Over inflating the disc tensions the outer wall..  When the fluid leaves the disc, we will gain 5-7 degrees of extra motion.    

Annulus Fibrosus
Fibrous collagen tissue arranged in 20-30 laminated bands

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

Good for torsional loading and helps with some compressive loading

Cartilage End plates
Oriented horizontally (collagen) and pressure on nucleus has a bowing effect

Bowing produces tensile force to the collage framework of the end-plate

By orienting the collagen fibers, horizontally the tensile forces are resisted, and the end plate supports hydrostatic pressure

Compression to the Disc
Compression is not the mode of injury: The disc does well under straight axial loads. It rebounds the axial loads towards the annulus

The annulus, nucleus and vertebral body work together to support compressive load when the disc is subjected to bending and compression

A trans-annuluar herniation loaded with axial compression, still won’t produce herniation.  Adding a bending force to axial compression will then produce the herniation.

Endplate Fracture

Endplates will fail first under axial loading.  Falling on your butt or back may have a crack indicating end plate.  
To check the endplate, have them come up on their toes and drop on their heels.  The acute compression via the test helps to differentiate end plate fracture from disc injury. 
Disc Compression
End plate fracture with loss of nuclear fluids through the crack into the vertebral body (often forming Schomrl’s nodes) is a very common compressive injury and perhaps the most misdiagnosed

Loss of disc nucleus results in a flattened interdiscal space than when seen on planer X-rays is usually diagnosed as herniated or degenerated disc.  However, the annulus remains intact

If there is substantial loss of nucleus then immediate loss of disc height and subsequent compression of nerve root space will result.  At this point, the end plate fracture will mimic the symptoms of true herniation
With compression on degenerative/dessicated disc the annulus may undergo delamination

Vertebral Body Deformation 0- Squish Factor
Cancellous bone fails with axial compression

The walls of the vertebra remain rigid upon compression, but the nucleus pressurizes

This causes the end plates to bulge inward, seemingly to compress cancellous bone
In fact, under compression the cancellous bone fails 1st making it the determining factor for failure tolerance of the spine

In sum, actually cancellous bone of the vertebrae instead of the disc appears to be main load bearing structure during compression

So What Gives?
Under compressive loading, the bulging of the end plates into the vertebral bodies also causes radial stresses in the end plate sufficient to cause fracture

These fractures, or cracks, in the end plate are sometimes sufficient to allow the liquid nucleus to squirt through the end plate into the verterbal body (McGill, 1997). Usually associated with audible pop

Bending Load to the Disc
During bending, the disc bulges on the concave side of the curve and collapses on the convex side.  Thus, in flexion, the disc protrudes anteriorly and is depressed posteriorly.  The opposite is true for extension.

Also the disc migrates in a direction opposite bending.  Thus in flexion, the disc moves posteriorly.

Note the side of the convexity undergoes tension and the opposite side compression

Bending and torsional loads rather than compression are considered to be the most damaging to the IVD.

Tensile loading forces the annulus apart.  Bending and compressive loading shows posterior nucleus migration.  Extension shows anterior nucleus migration.
PLL Taper from Cephalad to Caudal
Broader in the cervical spine and less broad in the lumbar spine

Central Disc Lesions or paracentral disc lesions or stenosis mesh well with Cox treatments
Rotation of the Disc
The hypothesis that torsion may be the major injury causing load was proposed by Farfan in 1973

Farafan and colleagues tested a total of 2 1 non-degenerated and 14 degenerated discs from the lumbar region.  They found that averages failure torque for non-degenerated discs was 35% higher than degenerated discs. 

1/2 the lamellae don’t work (slack) with rotation --- That is why we fail with rotation.  Rotational adjusting in side posture may in itself be a mechanism of herniation.

Failure occurred as peripheral annular tears which were accompanied by a “sharp cracking sound with no end plate damage
16 degrees of lumbar spine rotation may be sufficient to induce herniation – The study was done in cadavers (stiff joints) with posterior elements removed (allowing more rotation).  With normal posterior joints, 2-3 joints of pure rotation is all we should get
Axial rotation in an intact lumbar motion segment is limited by the posterior joints.  The posterior joints only allow 2-3 degrees of rotation when in neutral or slight extension (Kirkaldy Willis)

Clinical Relevance:  Many medical opponents suggest that lumbar chiropractic adjusting has the capacity to cause disc herniations due to the rotation forces.  Given our patients have intact posterior elements causing a disc herniation by lumbar adjusting when the patient is in neutral or extension is NOT LIKELY.

Rotation causes ½ the annular fibers to be under high tensile loads while other half are slack.  Therefore, rotation is generally to be avoided because it decreases the strength of the disc by half.

Treatment Considerations
Better to Flex or Extend:  Think mechanics and what does the person prefer
What causes most of the pain, and what does this mean for treatment?  
When to refer?  What’s reasonable time frame?  
Bilateral symptoms raises the red flag.  The condition may not be an immediate referral but it warrants your attention.  

Motor weakness is another consideration.  Motor loss is greater problem than sensory loss.  

+ L’Hermitte’s indicates myelopathy.  Myelopathy is an immediate referral. 

 Progressive Neurological Deficits needs to referred
SLINGS
What is a Sling and What does it Do?
Series of muscle/fascial/tendon tissues connected both anatomically and biomechanically

Stabilize joints

Energy Recycling (Recovery and Release) and Load Transfer

Improves Efficiency of the Gait Cycle

Practical Application of Slings
All slings help the body overcome the shortcomings of relatively small individual tendons and muscle fibers, which only can conserve limited amounts of energy

Moreover, incorporation the functional anatomic connections of such slings will finally “shed light” on how to examine the patient at a while and thereby “Treat the Cause and Not the Symptoms”

Thoracolumbar Fascia
The key link
2 Layers

1. Superficial:  Lat and Glut muscles are involved. The fibers come at an angle inserting onto the T/L fascia continuing and crossing over into the contralateral glut.  The glut also blends into the contralateral latissimus dorsi.  Right leg forward during the gait cycle creates eccentric load to the ipsilateral glut (R glut) and contralateral load to the latissimus (L Lat).  The fascial chain It stores energy and wants to contract.  Swing phase stores energy and recovers energy.  Glut and lat eccentrically loaded stores energy hat is released helping gait cycle.  Superficial fascial chains give rise to Dorsal Oblique Sling (Glut and Lat)

2. Deep: Gives rise to Deep Longitudinal Sling (Sacrotuberous Lig is part of the sling)
Slings of the T/L Fascia

Dorsal Oblique Sling
Consists of Latissimus Dorsi, Contralateral Glut Max, IT Band and Vastus Lateralis

The value of the sling = Stabilizes and provides force closure of the SI Joint.  The sling runs at a 9 degree angle to the SI joint compressing ilium towards the sacrum closing and stabilizing the SI Joint.  

Role of the Dorsal Sling
Stabilize SI Joint via Force Closure

Efficient Storage and Release of Potential Energy in Sport or Daily Life

Ex:  Bird Dog exercise….With SI Joint dysfunction, they typically have a weak glut.  They don’t know whether glut weakness or SI joint is the primary (Does glut weakness cause SI dysfunction or does joint dysfunction cause glut weakness?) The bird dog exercises the sling, because that is the way we function.  

Ex:  Golf Swing and Throwing:  Load and Unload via the dorsal oblique sling. In training athletes, train the movement pattern via the dorsal oblique sling.  

Dorsal Sling and Gait
SI Joint Closure during Mid-Stance

Glut Max contraction and Vastus Lateralis expansion tensions ITB and lateral retinaculum; thereby stabilizes knee to anterior femoral shear during stance phase.  

Vastus lateralis during activation will swell and displace the IT band laterally, tensile loading the IT band.  The IT band attaches to the lateral knee and prevents anterior shear of femur on tibia, loading the knee.  

Deep Longitudinal Sling
Ipsilateral Multifidus, Erector Spinae, Sacrotuberous Ligament, Biceps Femoris, Peroneus Longus, Tibialis Anterior

There is a stirrup stabilizing the ankle mortise, preventing excessive sacral motion

Fascial connection around the calcaneus, onto the soleus-gastroc, that goes around the hamstring tendon (fascial connection),  blending into the ST ligament, sacral fascia, then into the erector spinae, then the multifidi, up the spine and into the splenius capitis and into the occiput.  The sling goes superior to the nuchal line and attaches above the eye (wrapping around the top of the skull).  
Role of the Longitudinal Sling
Stabilizes lumbar spine

This system can increase tension in the thoracodorsal fascia and facilitate compression through the SI Joints

The biceps femoris can control the degree of sacral nutation through its connections to the sacrotuberous ligament


Why BASIC TECHNIQUE WORKS

Stirrup support of talocrural joint

Influence on Gait
Check the Sacrum @ heel strike

Dorsiflexion Ankle (Stirrup), stabilize mortise

Example of Problems in the Sling

1. Tibialis anterior and L4 neuropathy = Screws up the sling.  Dorsiflexion triggers biceps femoris activation.  Activation preloads the ST ligament.  When the foot hits the ground, body weight and reactive forces creates nutation of  the sacrum.  Extending with too great an amplitude jams the facets leading to facet syndrome.  Eventually, if the sling is affect heel strike will lead to back pain because they can’t check the movement correctly. 

2. Fibular Problems:  Due to the sling, there could be problems at the head of the fibula.  It may not drop correctly, deepening the ankle mortise and leading to loss of talocrural stability.  Loss of talocrural stability leads to lateral ankle sprains.  Check where else in the kinetic chain, could the faults show up.  Dorsiflexion is an important player in this chain.

Anterior Oblique Sling
Splenius capitis/cervicis, rhomboids, infraspinatus, levator scapulae, supraspinatus, serratus anterior, pectoralis major, external oblique, rectus abdominis, linea alba, internal oblique, Adductors

The anterior oblique sling is antagonist to the dorsal oblique sling

The anterior oblique sling is loaded concentrically while the dorsal oblique is loaded concentrically.  
The 2 slings are antagonist, sharing energy.

Sharing energy makes the slings vital for gait. 
Anterior Oblique Sling
Important for overhead athletes

Javelin Thrower:  Stretching the sling (“rubber band”) to load and throw the javelin

Exercises:  Dead Bug, Diagonal lunges with PNF, Step and Punch

The more closely your training mimics your event, the more the chance your training will + impact your sport

Gait
Lateral Sling (Frontal Plane)
Only Sling that does not demonstrated a direct anatomic linkage, only functional 

SIJ Stability and Slings
The combined contributions of the anterior and posterior oblique systems created stabilizing compressive loads cross the SIJ. This is important since only 1 muscle is known to directly stabilize the SIJ (Deep Sacral portion of the G Max)
SHOULDER
Patient History
2nd most common complaint is shoulder (after spine)

What is the patient’s age:


Cuff Degeneration: 40-60 year old


Calcium Deposits: 20-40 year old


Frozen Shoulder: 45-60 year old

How does patient support the arm?

Support Arm:  AC Separation, Fracture


Arm Hanging: Dislocation, Burner/Stinger

Mechanism of Injury

FOOSH: Dislocation, Fracture, Labral Tear, Rotator Cuff Injury


Fall on Tip of shoulder: AC Separation

Are there any movements that cause the patient pain or problems?

Instability

Anterior instability: Excessive abduction and lateral rotation leading to “Dead Arm Syndrome” in which the patient feels sudden “paralyzing” pain and weakness. 

Anterior  Instability: Pain during the late cocking and acceleration phases of throwing or explosive overhead movement may be due to anterior instability.

RTC Tears   

Rotator Cuff Tears: 

Night pain


Resting pain


Pain with abduction:  Painful arc of 60-120 degrees…(Also watch out for cervical disc – night pain)

Tendonitis

Activity related pain

AC Pain

Full Abduction or Full Horizontal Abduction creates pain localized to AC Joint

Scapulothoracic Elevation/Depression
Scapular elevation occurs as a composite of SC and AC Joint rotations

Downward rotation of the scapula at the AC joints allows the scapula to remain nearly vertical throughout the elevation

Additional adjustments at the AC joint help to keep the scapula flush with the thorax

Depression of the scapula at the scapulothoracic joint occurs as the reverse action described for elevation

Protraction/Retraction
Protraction occurs as a summation of horizontal plane rotations at both the SC and AC joints

Retraction of the scapula occurs in a similar but reverse fashion as protraction

Upward and Downward Rotation (Scapulothoracic)
Upward rotation of the scapulothoracic joint is an integral part of the raising the arm over the head.  This motion places the glenoid fossa in a position to support

Upward Rotators
Upper trap (early engagement does help with upward rotation)

Lower Trap (allows dropping down of medial side)

Serratus Anterior (the “workhorse” of upward rotation and also controls eccentric motion of downward rotation)

Arm Abduction Screens
Look for proper scapular movement. The upward phase and downward phase need to be checked.  Subtle problems are noticed on the downward phase.  Controlled lowering of the scapula should occur.  If the patient can’t lower correctly, the serratus may not be firing to eccentrically control downward rotation.

Downward Rotators
Concentric:  Lats, Post Cuff, Rhomboids
Internal/External GH Rotation
Internal and external rotation at the GH joint is defined as an axial rotation of the humerus in the horizontal plane
During external rotation the humeral head simultaneously rolls posteriorly and slides anteriorly on the glenoid fossa.

For internal rotation, the motion is similar, except that the direction of the roll and slide is reversed (head rolls anteriorly and slides posteriorly)
Maximum internal rotation usually includes scapular protraction, and maximum external rotation usually includes scapular retraction

GH External Rotation

60-70 degrees…External (posterior) roll and slide anteriorly of humerus (normal movement)

Ballistic movement:  Post cuff engages pulling the humerus posterior (translation)…Overhead throwing will limit the amount of anterior translation to attempt to keep neutral

Inferior GH Ligament
Important to overall shoulder function.

The humerus “rests” in a hammock
At 90 degrees, thickening of the anterior band of the inferior GH ligament occurs.  
At 90 degrees, the main passive restraint to ER is the inferior GH ligament (anterior band).  
The main active restrain to ER is the Subscapularis.  The subscapularis is eccentrically loaded.  The muscles activate and swell, becoming more rigid and giving stiffness.  Stiffness of subscapularis via activation is a barrier to more ER of the shoulder.  In a professional pitcher, they throw the ball with the subscapularis.  When we throw, we use bicep and pectoralis groups more to generate IR torque vs. a pro athlete who uses the subscapularis for torque and velocity.  The professional baseball player has less arm injuries than the every day person with repetitive overhead motions. 
IR
The 1 main restraint to posterior translation is posterior band thickening of the inferior GH ligament.  

Ligamentous Structures & Supports
Labrum:  Fibrocartilage tacked onto the glenoid.  The labrum is critical for stability.  The glenoid is flat and not concave.  The ball and socket is ineffective.  In vivo, the cartilage is built a little more in the periphery.  Our labrum effectively doubles the depth of the socket adding to more stability. The labrum is very important for the shoulder.  The labrum needs surgical correction due to lack of blood flow if torn.  

Biceps Tendon:  

Coracohumeral Ligament:  More suspensory when arm is dependent

Superior GH Lig:  Lower part of motion
Middle GH lig:  Middle of motion

Ant/Inf GH Lig:  Affects top part of motion
GH Flexion (120 degrees)

GH Abduction --- 120 degrees
The arthrokinematics of abduction involve the convex head of the humerus rolling superiorly while simultaneously sliding inferiorly
Full shoulder abduction requires simultaneously 60 degrees of upward rotation of the scapula

Without a sufficient inferior slide during abduction, the superior roll of the humeral head ultimately leads to jamming and/or impingement

Need the inferior glide to limit shoulder impingement.  We only really abduct 120 at the GH, the remaining motion comes from the scapula thoracic (30 degrees) and 30 from Clavicle-Sternum.  
Importance of Roll and Slide Arthrokinematics
Without sufficient inferior slide during abduction, the superior roll of the humeral head ultimately leads to a jamming or impingement of the head against the coracoacromial arch.

An adult sized humeral head that is rolling up a glenoid fossa without concurrent inferior slide would translate through the 10 mm space

Scapular vs. Frontal Plane Abduction
Shoulder abduction in the frontal plane is often used as a representative motion to evaluate overall shoulder function; however, elevating the humerus in the scapular plane (about 35 anterior to the frontal plane) is generally a more functional and natural movement

During frontal abduction the greater tubercle of the humerus compresses the contents of the subacromial space against the low point of the coracoacromial arch, unless external rotation occurs

Abduction in the scapular plane can be performed without the need for external rotation.

Impingement is avoided since scapula plane abduction places the apex of the greater tubercle under the relatively high point of the coraco-acromial arch

Scapular plane abduction also aligns the attachments of the supraspinatus in a straight line which improves mechanical capacity
Therefore, rehab should occur in the scapular plane….Minimizes the chance for impingement and optimizes length-tension relationships.

GH Abductors
Infraspinatus, Subscapularis, Teres Minor (Lead to inferior Glide)
SH Rhythm
120 from GH and the other 60 from the Scapula
First 60 degrees no or minimal scapular motion, after 60 more scapular movement

Painful Arc

45-120…Think GH joint

Above 120….Think AC

Clinical Note
Premature elevation of the acromion…Upper trap and possible levator over activity with decreased activity of mid/low traps
Immediate movement of scapula…mid/low trap under activity
Poor posture leads to inhibition of low trap

Loss of scapular stability during abduction and lowering (winging)


Serratus under activity

Pay close attention to the Eccentric Phase (Lowering)…Winging may be subtle but present

Painful Arc – GH shoulder/cuff pain

Loss of upward rotation creating impingement, need to retrain mid/low traps, serratus, and possible infraspinatus to provide inferior glide of humerus.  

As you abduct the arm, the scapula must move up forcing the ball into an unstable position. The rotator cuff can be eccentrically overloaded.  Adequate upward rotation, places the ball ion a stable shelf.  Without the upward rotation, the cuff now has to work overtime to generate stability.  This can lead to failure over time.  The humerus can also bang into the acromion with lacking upward rotation.  The acromion gets out of the way of the humerus, and leads to less problems of impingement.  This causes failure of the structures.  Good mid-low trap and serratus activation is necessary.

Poor Eccentric Control
The serratus should tack the scapula to the thoracic wall. In the videos,  push up and abduction screen had showed loss of eccentric control of the scapula.   Scapular instability, loads the biceps and labrum and can lead to peel back or inline tear the labrum, 
AC Joint

OA occurs in a lot of people.  

They have a lump on distal clavicle with OA.  

AC joint injuries have problems with full range of abduction and reaching across the front.  

They have had a past separation that leads to OA.  

AC separations don’t heal correctly & AC’s are slow healers.  
Fall on the tip of the shoulder leads to AC problems. Tenderness over the AC joint with movement problems will be in the history.  

Osteolysis of the Clavicle

Often the distal clavicle erodes, with widening of the joint from 3 mm to 5 mm. This is osteolysis of the clavicle.  Flat bench, flies, pushups and dips cause problems.  Flat bench is not a good exercise.  Your scapula needs to move.  Laying on your back, pins the scapula.  The weight in your hand makes the situation worse.  If your elbows go behind your shoulder, it stresses the joint. The distal clavicle is eroded due to friction and it is progressive.  There is widening and instability.  Instability becomes chronic and occurred in half of the people that worked out doing flat bench and other exercises.  Swiss ball bench, is better because of allowing scapular motion. Also, do not come back so that elbow is beyond shoulder.  Also, standing presses with cables may be better.  They are more functional and allow scapular motion.  Even when they quit bench pressing, the degenerative process (osteolysis) continued.  
AC Joint OA
AC Osteolysis
Mostly a function of excessive horizontal abduction and/or extension
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Scapula

The scapula should be 3 inches away from the spine and should sit on the thoracic cage.  Start with a static exam. Stickers can add in visualization

3 Tests for Throwers to Pass

T4 Wall Test

Post. Capsule Screen

Post Rock (Modification of Push up Screen)

Post Capsule Screen
Lie on your back

Hold the patients arm in 90 abduction

Place your thenar pad on spine of scapula loading back to the hip…If you don’t load the scapula, the compensation will occur from the scapula
Internally rotate the arm while stabilizing the scapula

Palpate for restriction and end feel
You should be able to get the fingers to touch the table with a internal rotation screen. 

This is an audit to use for throwers

*** Research by Kibler ***

Prodromal Phase: You can’t get shoulder loose = Post Capsule Tightness…They’ve found that rotator cuff tears can be prevented by early, aggressive treatment

Impingement

There is approximately 10 mm of space between coracoid and head of humerus. The supraspinatus and other structures live in this area. Moving the humerus anteriorly and superior crowds the space and is painful for the supraspinatus.  Impingement can be: 

Primary Impingement = Structural problem (type 3 hooked acromion – may require surgical intervention)


 Secondary Impingement = Functional (you can treat secondary successfully with conservative care)
Passed Screen Vs. Failed Screen
After you’ve determined the capsule is involved, the capsule may be a natural compensation for an unstable shoulder.  The real dysfunction may be elsewhere with the tight capsule compensating stabilize the scapulothoracic joint.  Treatment includes mobilizing the scapulothoracic soft tissues (ART, graston). ART is great for isolated adhesion of a muscle.  1 isolated spot in a muscle is what is preferable for ART and Graton. An overall tense muscle, would benefit from a PIR and inhibition by working the opposite muscles. 

PIR for Tight Post Capsule

Pt. on back

Load the shoulder/scapula to opposite hip to stabilize
Arm comes into torso at 90 angle

Approach the 1st barrier in Internal Rotation
Don’t force through the 1st barrier

Light contract away from barrier (External Rotation)
Relax

Repeat several Times
Mobilization for the Post Capsule

A good adjustment is use a Thompson drop with an AP LOD or a Toggle/Speeder Board

A good home exercise is the Sleeper stretch from the side lying position

Sleeper Stretch:


Have the patient side lying position 


Stabilize the scapula into the table


IR the arm


ER against your own resistance 


Hold for a couple of seconds


Relax, Lengthen


Repeat several times

Start with the PIR for the neurological system, after you do that then go into ART or Graston to fix isolated adhesions
Posterior Capsule Soft Tissue Treatments

You can do the posterior capsule ART seated in ER, grab tension into the post capsule and have them IR with tension
Can do the same tension into the post capsule and bring the arm into horizontal adduction

(Hammer’s Textbook)

Can do it standing with a rotational punch with adding force to the post capsule…You can take tension in either direction

4 Pt. Stance Screen
The pt is on all 4 with hands underneath their body
They rock forward and backward about 4 inches and back

Repeat 4 times

No serratus activity, you will see shrugging of shoulders to compensate

The border of the scapula stays level to the spine in a normal patient

You shouldn’t see protraction. Protraction occurs when the border is off

You assess stability and for protraction with the screen
Sometimes ulnar nerve injuries can be due to traction of the ulnar nerve from lack of scapular stability . Proximal stability for distal mobility is required.
Relationship Between DNF’s and Serratus Anterior

Deep neck flexors and serratus anterior are related, you will need to work both to be successful on the patient. 

Exercise for Failed 4 Pt Screen
Push up plus exercise doesn’t do much…The plus exercise may not sequence the muscles correctly
Have the patient on all 4

Suck the scapula in and down & have them externally rotate with theraband resistance

The exercise helps develop stability
There is an advantage to doing this in a 4 point stance.  The 4 point stance is a developmental position that preferentially activates the serratus anterior
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LUMBAR SPINE
Sway Back Posture:


Tight Hamstrings will be present…They will also have tight external rotators


Can screen the hip ER with prone Hip IR…Tight ER of the hip blocks IR evident by this screen


No Tension in the ST Ligament

Kyphosis-Lordosis Posture: Ant Pelvic Tilt (Tight Psoas – Inserts on the bottom 5 vertebra, TFL/ITB, Rectus Femoris)


Can use Modified Thomas Test


Tight Hip Flexors, Inhibited Glut Max and Medius


Can benefit from counternutation, not nutation..Her posture is nutation, so counternutate her

Taught Sacrotuberous ligament will be the patient with excessive lordosis…Basic works pulls tension from ST ligament and induces counternutation of the sacrum.  The ST ligament is continuous with the hamstrings (biceps femoris) and with the deep erector spinae.  We are connected from the great toe to the skull.  You can have an effect on headache patients through the fascial chain.

HVLA adjustment for the lower SI, can be the ischial tuberosity…Take the contact on ischial tuberosity and can the ischial tuberosity up and away from the sacrum. You can also take the forearm under the ischial tub and kick pull.  You can also body drop and body drop with a forward line to remove ST tension. 
Flexion vs. Extension

McKenzie Classification gives invaluable information to the clinician
Effective for more than just radiculopathies

Principles can be applied to an y joint in the body

The first thing you should do, is to clear the pain.  Find out where the pain is coming from (low back, radicular or peripheral nerve).

Unloaded exam is first.  Pull the knees to the chest 10 times (double knee to chest). Stand them up and then ask about leg pain (better, same or worse). Find out where the symptoms are too initially, mechanically load and recheck.  If you are on the right track , the pain centralizes. You need to tell them your low back may be worse, but the pain should go away from your legs.  If the leg pain is worse than the back pain after your treatment, then you are not on the right track.  The symptoms should centralize, not peripheralize. 

Posterior lateral herniation, can be moved back to the canal is end range extension.  The position of prone on elbows can bring the segment back into the canal. 

Stenotics need flexion vs. posterolateral need extension. 

McKenzie is a way of thinking.  It can be a way of doing the opposite of what the patient is doing all the time.  It has been proven to move the nucleus anterior with extension.

Lumbar Spine & McKenzie
Invaluable for radicular pain (as a test and treatment)

Often, can rule out or in L-Spine in radicular cases 

Not just extension exercises

Like anything, know which patient to plug in

Stuart McGill treats the bad back cases or athletes.  They often have huge hip problems.  Hips are very important for lumbar spine complaints. 

Lumbar Disc Herniations
Initial goal is to centralize symptoms, even if low back gets a little soar

Obviously, you must know there exact pain presentation before any testing

If conditions, peripheralize, try other positioning

Most acute disc herniations between the ages of 0-55 will get better with extension

Pt. will say that it hurts in the morning, after sitting, and bending forward

Form Points are huge:  The goal is to force extension and force nutation

Flexion
Posterior migration of the NP, which breaks down the concentric rings of the Annulus Fibrosis (contains nerve endings)

Opening of facet joints

Tensioning of interspinous ligament

Extension forces the nucleus the opposite position as flexion.  If a patient gets worse with extension, there will be a central or paracentral herniation.  This patient may need flexion.  If there are 100 herniations, 95 will get better with conservative care only, 2-3 will get better with oral meds or steroids, and 2-3 will go to surgery.  You need to educate patients about cauda equinae.  It is rare, but if they lose bladder and bowel function get in their car and go to the ER.  On a cauda equinae, they have a small window of opportunity for surgical decompression. 

In student clinic, you don’t see many disc herniations.  In the real world, you’ll see these more.  There are a ton of people out there under care, who go to surgery that don’t do the simple things necessary to prevent surgery.  Mechanical loading in a disc case is huge.  If you treat a patient with nerve pain, if you can’t treat them effectively, they will leave.

Discogenic/HNP-History
Deep seated ache to sharp pain down leg typically worse with flexion/sitting/valsalva

Picking up Keys (trivial event):  It is repetitive trauma...We were not designed to sit all day long.  We know sit 8 hours per day. 
Prolonged sitting/repetitive bending

Better with standing/recumbency/walking
Worse with sittitng/divering/bending

Pain referred into buttocks/lateral hip

Overlying muscle spasm

Confused with piriformis, trochanteric bursitis, and muscle strain:  The patient does not respond to care for soft tissue. This is often a disc herniation that does not refer to the leg. If you are the right track, your patient should be improving. 

Radicular Pain

Stu McGill says that for a L Herniation, the cause is Flexion, R lateral bending and R rotation.  A lumbar disc herniation occurs from excessive rotation.  The facets do protect the disc in the lumbar spine because they are sagittal.  Rotation occurs from the subtalar joint.  The next place occurs from hips (lack of hip IR leads to excessive rotation in the spine).  Hip IR screen failures will torque their backs to compensate.  Lack of ability to rotate in the thoracic spine.  So the treatment for a disc herniation should be thoracic spine, hips and even subtalar joints for people and athletes that need to rotate.  
Third world countries don’t wear shoes and don’t have a large incidence of bunions, plantar fasciitis, etc.  Third world countries don’t have the same rates of low back pain and disc injuries.  The body heals itself. 1 year out if the patient can whether the storm, they will be OK, the have the same rate of long term prognosis

Muscle relaxes with a disc herniation and antalgic position is a bad idea. The spasm is the body’s way to restore stability. By taking the muscle relaxer, you are setting the patient up for more instability.  
Discogenic HNP Exam
Standing or laying can be palliative but not sitting

Palpable Spasm

Adverse Neural Tension

If Significant


Has reflex, sensory/and motor deficits


Cauda Equinae

Patients that responds to extension, have them immediately do 10 press ups, roll onto their side in neutral posture, hip hinge and use the bathroom.

First Day (Disc Herniation)
Huge improvement can be made on the 1st day of treatment

Pt’s are asked to complete these exercises throughout 1st day

Obviously, avoid flexion (sitting, driving, etc.)

McKenzie care and Flexion-Distraction is First Aid Care.  This is great for acute care.  After the first couple of weeks, treat why the problem occurred.  
You’re mechanical exam tells you what to do and why. 

McKenzie Exam

Unloaded exam and loaded exam


Unloaded



Supine – Double Knee to Chest



Prone on Elbows: 1). Lock 2). Drop 3). Mushy Butt and Hamstrings


Loaded



Standing Extension (some people will responds to standing extension and not to prone)



Standing Flexion (Stenotics unload their spine in flexion)

Surgery on stenotics increase canal space.  Why do the degenerate the back and lay down osteophytes?  

Antalgic – Think Disc
Usually, disc patients get relief with sagittal movements (extension)

However, sometimes side shifting is necessary for antalgia

Elbow on wall and pt or clinician pushes pelvis under the torso

Gently

Side Glides: Correct the coronal problem first, before getting into flexion or extension…Side shift to the R, have them side glide to the opposite side (into the wall) while laterally bending away. 
Extension Biased Pain (provoked by extension)
Central Disc

Facet

Spondylosis/Stenosis

Spondylosis

Spondylolisthesis

Baastrup’s Disease:  Periosteal pain from end range extension

Extension
Statically load or do some repetitions

Language: Better Same or Worse

Extension
NP moves anterior

Decreasing space in spinal canal and IVF

Loading and impaction of facet joints

Disc herniations may not be mechanical.  They made by chemical based.  Blowing through the annulus, leads to chemical attack.  Irritation of the roots ensues leading to back and leg pain.  Chemical pain does best with chemical treatments (medicines like oral steroids – Medrol Dose Pack or injections).  Mechanical pain does best with mechanical treatments and advice.

Facet History/Exam
Axial complaints that are worse with walking/standing

Worse with extension and rotation

Never go down below the knee

Spinal Stenosis
Congenitally narrow

Facet hypertrophy

Ligamentum Flavum thickness

Central vs. Lateral Recess (more often we see lateral recess stenosis)

A good screen for cervical problems is end range passive flexion and end range passive extension.  Which position increases pain and which position decreases pain

Spinal Stenosis
Radicular pain worse with standing walking

Better with sitting/Flexion

Better walking up hill, bike riding, and leaning on a shopping cart:  These activities place them in flexion

Stenotics walk for a little bit and sit down. 

Applications for Manipulation (McKenzie, 2003)
We can take the patients position of relief and apply it for an adjustment

This makes for more patient friendly adjustments

Especially, with radiculopathy

Conceptual model and procedures; Relating Procedures to Direction of Derangement

Flexion in lying, Flexion in Sitting, Flexion in Standing

Sustained rotation/Mobilization in Flexion, Rotation Manipulation in Flexion, Flexion in Step Standing
Manual Correction of Lateral Shift, Self Correction of lateral Shift

EIL with hips off center
How to Dispel the Myth That Rest is Best?
Too much or too little of anything is a bad thing

Disc
Herniation is more consistently produced under many cycles of combined compression, flexion and torsional loading and tends to occur in younger specimens with no visible gross amounts of degeneration
Load Sharing
Poor mobility in lower quarter kinetic chain lead to instability in the lumbo-pelvic region

Check lunge and squat for peripheral tightness that overstresses lumbar spine

The Kinetic Chain
Arm and Shoulder 

Scapula

Thoracic and Lumbar Spine

Hips and Pelvis

Legs and Feet:  This often is the first to hit the ground and sets the stage for the rest of the chain.

The pitching rubber helps to give calcaneal eversion, setting the stage for the knees and hips.  Calcaneal eversion is crucial for athletic activities like golf and pitching to set up the kinetic chain.

Eccentric Control
Abdominal Wall

A sit up is 735 lbs of pressure to the low back

We want to be able to eccentrically load the abdominal wall

Volleyball players who spike, need eccentric core loading and unloading and explosive wrist flexion

Single Leg Core Control
Place one foot, about 1-1.5 feet from the wall…check eccentric loading into the wall.
You can check sagittal plane, coronal plane and transverse plane

You want to control into the wall and not flop into the wall

Diaphragm
Example:  the Diaphragm is a muscle of respiration and a postural muscle

An oblique axis through the rib cage and pelvis…Where they meet, there will be back trouble

The patient has a diastasis recti.  This is a herniation.  Many patients have this.  When you see this, they degenerative their back very quickly.  They’ll have stenosis

Abdominal Canister
The contribution of a TrA to lumbopelvic stability involves increased IAP and fascial tension

Changes in these parameters required co-activation of the diaphragm and pelvic floor

Activity of these muscles occurs in conjunction with TrA during arm movements:  A good functioning back shows core activation before arm movement.  Dysfunctional patterns show arm movement prior to activation or late activation of their core.

Hodges, 1999:

Sucking in your abdominals, inhibits your diaphragm.  You will activate your scalenes, your upper traps and SCM’s to compensate. Let the tension go in your stomach.  What should happen is expansion should occur everywhere.  Back cases and neck cases may benefit from breathing instructions.  

The diaphragm and TrA have similar innervations.  A good functioning back

The low back is stabilized via intra-abdominal pressure.  We want the pelvic floor and diaphragm to come together for stability.  This can be important in incontinence and in women with pelvic floor problem.  

L/S Stability With Good Lower Rib Stability
Maintain co-contraction of deep muscles 

Hold Exhalation position of ant-inf ribs during normal respiration

Training L/S Hyperextension with Poor anterior Rib Stability
Lower crossed syndrome: Ribs rise up, showing a dysfunctional pattern

Example: When we walk or stand our legs and feet should be in about 12 degrees of ER.  She fails the toe sign. The patient has an anteverted hip.  She has poor scapulothoracic stability.  She has poor abdominal and diaphragm control.  In a sit up, you can overly use 1). SCM, Scalenes and Neck Muscles (because they don’t perform), 2). they can cheat with hip flexors 3). they can cheat with hands. 

Dead Bugs
Babies often can load correctly in the dead bug position.

They load correctly in the T/L junction…Most people cannot load the T/L correctly. We live in a world where we sit routinely.
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LAB SESSION

Shoulder Orthopedic Tests 

Load-Shift Test: Normal = 1). Stable Joint 2). Smoothness of Movement (No Clicking or Movement)

The key is to load the joint first…You want to push the head of the humerus into the glenoid fossa.  You then translate both anteriorly and posteriorly.  The joint is set up at an angle.  Palpate down to the coracoid and then go to the acromion. Press anterior and medial and then post and lateral. You should have twice as much posterior translation as anterior translation. You note the amount and quality of the movement. Stabilize with one hand and load ant and medial and post and lateral.  You shouldn’t have joint clicking or joint noise that goes on with the test. Check bilaterally. This is a test is important to screen. It will take time to get sensitivity on the exam. 
 In many people, they live in flexion. They will be prone to anterior instability. They will have anterior translation greater than posterior translation. 
Post Capsule Screen
Tight posterior capsules push the head of the humerus anteriorly and superiorly creating an impingement.  It will invade the coraco-acromial arch.  impingement develops tendinopathy. It will later develop a tendinosis. Tendinosis leads to partial and then full thickness. A tight posterior capsule leads to the progression of problems later.

Apley’s Scratch Test
A quick audit that checks for asymmetry. Put your fingers behind the head as a general measure of flexibility and in the posterior capsule.  

Post Capsule Screen (Supine)
Load into internal rotation while stabilizing the scapula.  You want the arm and fingers to get to 90 degrees. 

O’Brien's
Sensitive and specific for a labral tear.  Bring the arm into flexion, internal rotation and horizontal adduction.   You check manual strength. Ask the patient if they have pain in the position. Labral tears typically will be painful in this position. Then repeat the test with the palm up. The palm up position is typically pain free if they don’t have labral issues. 

The best imaging test will be MRI with contrast or arthrogram. You need dye to visualize inside the labrum. Dye can also help detect small partial thickness tears.

Clunk Test

Move the ball of the humerus in every direction possible in the fossa.  They have generalized shoulder pain. 


Process:


1). Patient is supine


2). Stabilize their scapula


3). Grab at the elbow


4). Load the head of the humerus towards to the body


5). Move the head of the humerus in multiple ranges and multiple movements


6). Most labral tears will be between 90-180 degrees of movement


7). You are looking for a catch in movement and for pain

If you do palpate a click, you cannot definitively say they have a labral tear. Address other postural findings, muscle imbalances and other things to see if the click goes away. Muscle imbalance can displace the instantaneous axis of rotation within the joint. After addressing the function and muscle imbalance, if the click is still there with loss of function, then go to imaging.

Andrew’s Supine Slap/Apprehension Test
The SLAP tear can occur with trauma. This is the best test for a SLAP tear. Bring the arm close to 180 degrees. Load through the humerus and provide a little internal rotation. 

Apprehension Test
About 5-10 percent have post instability.  The test is adduction at 90 with some internal rotation across their body. Axially load posterior to check for posterior stability. You can also perform the jerk test loading in external rotation from the same position and internal r

Anterior Apprehension Test
Gives you information about the shoulder.  Stabilize the scapula. Externally rotate to pain.  Ask them where their pain is.  Pain in the back is different than pain in their front.  Both locations of pain tell you that some anterior instability is present. 

Relocation Test

You can relocate the joint with posterior pressure.  See if that takes their pain away. If it does, it indicates anterior instability. If it doesn’t it could indicate another problem.
Release of Relocation (Test)

Release of posterior pressure is further proof that you have anterior instability.  

LECTURE 

Lumbar Spine Review
Worse with Flexion: Muscular, Ligamentous, Compression Fracture, Discogenic

Worse with Extension: Stenosis, Facet, Spondylosis, Central Disc…Facet Syndrome is over-diagnosed. Most spondylosis were acquired.  They have repetitive activity to fracture the pars or their own muscles in their back chew it up. The erector spinae tension, teach them how to breath diaphragmatically.  It will silence the erectors.  The scalenes should also be silenced. A quick audit is to palpate erector spinae tension and scalene tension. Seated position, inhibits the diaphragm in all 3 parts making the vertical chest breathing strategy, the only thing that you can do. The cause of blocked first rib, could be tension from the scalenes
Example:  Periscapular Pain…Is the pain coming from IVF stenosis, rib issues, scapular muscle timing issue, or the neck.  If it comes from the neck, if you flex and extend to end range, the herniation or stenosis will make the pain worse. The neck extension may light the scapula up. If you flex and removes the problem, then and there you now treat the neck. The McKenzie exam for neck and low back will save a lot of time and give you good information. 

Transitional Movements
SIJ

Spondylolisthesis

Facet

Discogenic: The ability to get out of a chair becomes very important in disc cases.  Most people have an inefficient way of getting out of their chair. Often they have done flexion and rotation too much.  Flexion and rotation become their strategy to get up from a chair.  Have them repeat by using a hip hinge to remove some of their pain. 

Address with the patient what to do first thing in the morning.  Have them do 10 extensions first thing in the morning. Have them push themselves up onto their side keeping a neutral spine.  Hip hinge to get off the bed in the morning.

Squat
It is all in the hips.  They either have a lumbar spine strategy or they can’t transfer pelvis back (chew up their knees). If you can’t transfer the pelvis back it will chew up the patello-femoral joints. 

The first command should be butt back. The knee cap should only come up to the toes, not in front.

Maintaining nutation and lordosis is essential.  They get tons and tons of hip flexibility with a stable lumbar spine. We see the opposite in practice

Box Squat
Training with box behind them is a cue for them to get their butt back.  The box is a target to help, groove the motor pattern. 

Anterior Pelvic Tilt (Transitional)

Where is patient hip extending from?

Clinically, what lumbar syndromes will these patients present with?

What would be a logical treatment strategy?

When you notice this pattern, check the iliopsoas.  In gait evaluation, is there trail end posture. Does the femur come behind the torso.  Does it come from the hip or T/L junction?  Screen it via the Modified Thomas and palpation.  It is a direct combination between your eyes and your hands.  

Activity Intolerances
What are the activities that you cannot do now that you would like to do?

Mechanical Sensitivities
What are positions of relief and discomfort (VIP)…

Example Disc Patients: Mostly flexion dominant, and you need to get them into extension

Chronic Pain Patient
Your treatment may be different. You may want to encourage active care (exercise, diet/nutrition, etc.). Make them manage their own condition. 
I Don’t Think I AM Any Better
Many LBP patients have excessive fear avoidance beliefs or catastrophizing behaviors which promote a passive, symptom-driven approach, excessive patho-anatomic diagnostic testing, and a poor prognosis

OM and Audits: Audits are a way for the doctor and the patient to know they are making progress…If you are looking for function, have a way to test function (functional screens)

The Back Pain Revolution (2004) – Gordon Waddell
Rest is a death sentence for a low back in most cases

Very few low back cases have a “slipped disc or “trapped nerve”

Degeneration in the spine does not mean the patient is suffering from a serious spine condition or arthritis…In some cases, we educate people based on fear tactics and X-ray. At 1 year later, the X-ray signs will not get better, so why do we educate the patient that way? In fact the patient may get worse, because that is what they expect.  Imaging should rule out pathology.  Imaging can also help visualize what spots are getting chewed up and that will clue you to observation areas and palpation areas. 

Movement (Exercise, Manipulation, and Muscle Work): These are the gold standards for care

Self-Efficacy: Patients should own their bodies. They need to take ownership off their condition

Plane View X-rays: 55 or older may benefit from imaging more.  It all comes back to gut feeling. Get another opinion in the case.

Who Does Well with Adjustments/Manipulation?
Symptom duration

Fear Avoidance

Lumbar Hypomobility

Hip Internal Rotation

No Pain Below the Knee: Pain below the knee is not a straight forward case. Educate the patient about this

(Spine 2002; 27 (24): 28 35-43 – Flynn, T)
Posterior Pelvic Tilt
Stiff Hips: The hip may be drive

Hamstrings tight and short

Excessively mobile lumbar spine

Needs Nutation of Sacrum

Butt Griper

Mennell says that the hip is the most perfect joint in the body, yet we see joint replacement and fractures in the hip.  Our charge is to identify and treat these people in there 30’s and 40’s.

Treatment Ideas
Cross one leg over the other, keep the sacrum in nutation, lean forward with your chest to stretch the posterior capsule
Pronation and the Lumbar Spine
The foot has everything to do with pelvis and the low back.  Perform a gait evaluation to screen for foot impact to the low back.

Lumbar Stability
We have a built in weight belt.  Most people don’t need a belt.  The belt creates artificial support that is dangerous for the body, once the belt is removed.  

McGill Model of Stability
The osteoligamentous lumbar spine will buckle under 90 N or 20 lbs or pressure

Synchrony of balanced stiffness produced by the motor control system is absolutely critical 

WE want balanced synergy of all the muscles.

Patterns of Dysfunction

Stiff in thoracic spine --- Hypermobile in the lumbar spine ---- Stiff in the hips….These people can’t rotate in the thoracic spine, so they over rotate in the lumbars, chewing up the lumbar spine

What Are some Key Stabilizers of the Spine?
Transverse Abdominis

Quadratus Lumborum: A side bridge is a key exercise to activating the quadratus.  The quadratus is a huge stabilizer and not a prime mover.  The quadratus normally is a platform for glut medius contraction.  In dysfunctional patterns, the quadratus now takes over the role of the gluteus and can have trigger points

Multifidus: Stabilizers in the body don’t move much, but they are essential

Spinal Stability
Strong abdominals (cosmetic abdominals) do not mean adequate core stability

In fact, the abdominals or six pack muscles are too far from the spine to be adequate stabilizers ALONE

730 lbs of pressure on discs with every sit up

Probing the Rectus
No distinction in firing between upper and lower rectus (Lehman, McGill, 2001)

Only one exercise needed for the rectus abdominis

Only working this muscle in exercise is dangerous because when isolated it cannot prevent or create rotation (Sahrmann, 2002)

A key connection to the abdominal Fascia

To work the lower abdominal wall, do it with diet, resistance training and cardiovascular

Stepping Stones for Stability
What is the first muscle to fire on arm movement? It should be the core muscles

Inner Core
All the muscles of the core are neurologically connected.  You have to have a perfectly functioning diaphragm to have a perfectly functioning transverse abdominis

Transverse Abdominus
Active Straight Leg Raise: Have the patient actively raise the leg and look for pain…Compress and have them re-raise the leg, see if that takes the pain away…If pain is removed, and it indicates that you have created stability to the system via artificial core contraction.  This patient needs core stability. 

Do not hollow.  The hollow weakens the internal stability.  The abdominal brace 

Abdominal Bracing
Increases lumbar axial rotation stiffness during the Active Straight Leg Raise 

Tighten the core

Imagine someone is going to punch you

That is a brace…Hollowing is something different

The brace should be gentle

Goal is to brace without holding breath

External perturbations??

Active Straight Leg Raise
Supine, legs 20 cm apart

Actively left one leg 20 cm up

Instruction: “Try to raise your legs, one after the other, above the couch for 20 cm without bending the knee”…

To have a strong psoas we need to anchor the T/L with muscular support.  Most people don’t have weak psoas muscle.  The weakness is the ability to stabilize and anchor the motion.  This is a good screen to test abdominal stability.  Compress the ilium and repeat.

Test is positive if:


Leg cannot be raised

Significant heaviness of Leg

Endurance Tests (McGill, 2002) – Normative Data
Varity of health individuals:  62-131 seconds (extensors)

Young healthy men and women: 134 seconds

Young health men and women: 1 min 24.5 seconds

Weight Belts (McGill 2002)

If no previous back pain than no additional benefit by wearing one

If injure why wearing a belt, injury was more serious

Belts give the perception you can lift more

Increase IAP and BP

Changes your lifting style

Community Core Class
A good idea to build community relations and as a springboard to active care

McGill – Training
If strength training does not mimic the way muscles are used in the patient’s functional activities then it may have some effect, but not an injury preventive or rehab role (Liebenson, 2002).
Machines: May not be as good for training, because they are not functional

Logan Basic

Anterior Pelvic Tilt – Hyperlordosis – Tilting forward moves the ischial tuberosity post and superior lading the hamstrings (tension) – Making them lordotic – activating the erector spinae (erector spinae nutate the sacrum) – Erector spinae, ant. tilt, hamstring tension (loads the ST Ligament)…The ST then tries to restrict nutation and is tense to resist nutation.  Taking a contact counternutates the sling.  Counternutation by a Logan Basic Contact will shorten the distance between Ischial tuberosity and the sacrum, creating counternation and unloading the hamstrings and sling (unilateral erectors, hamstrings and ST ligament).  After a good basic treatment, all the system relaxes and melts out.  Form a mechanical standpoint, the hyperlordotic and nutated people will benefit from an apex contact.  
GENERAL CUFF SYMPTOMS

Cuff Cycle
Pain – Overhead Activities (Painful Arc) – Night Pain – Loss of Endurance During Activities – Deterioration of Sport Performance – Catching, Grinding (Crepitus) – Weakness – Stiffness (on passive and active exam)…This is a vicious cycle

Partial Tears
Occurs at 30-55 years and associated with an unexpected eccentric load 

Symptoms of shoulder stiffness, also have resting pain and nocturnal pain

More pain than full tears but show less strength loss

Abrasion Sign: Notice subacromial crepitus at the supraspinatus insertion during internal/external rotation of humerus at 90 degrees abduction
Passive Range usually full and pain free

Main indications for surgical treatment are severe, unremitting pain after 3 months of conservative treatment or increasing loss of shoulder function
Tendinitis when in the empty can test position, the tendonitis will be painful and will hold.  In a partial tear, there will be pain and loss of strength.  In a full tear, there will be almost complete loss of strength. 
Pain without weakness is tendonitis…Pain with some weakness is mild tear…Pain with full weakness is usually a full tear

Full Thickness Tear
Patient usually over age of 50

Sometimes no pain, just significant strength ROM loss

Traumatic FOOSH or progressive partial tear (may or may not feel a snap (
A gradual weakening f a degenerated tendon occurs (tendinosis) creating increased wakens so that rupture sneaks up on the patient or is followed by sudden unexpected load

Unable to elevate or externally rotate arm

Active ROM seldom more than 30 degrees, patient shrugs to lift arm…Some patients can fully elevate if other depressors function

Sleeping n shoulder, placing hand behind head and overhead motions most common deficits
Significant weakness and some pain on isometric testing, may be atrophy

X-ray: Decreased width (5 mm or less) of humeral acromial space and probably acromion spurring and subacromial sclerosis

Usually requires surgical repair, however, if patient is 65 or more surgery may not be an advised due to high fail rate

How Are Impingement and Rotator Cuff Injuries Treated?
Impingement and rotator cuff teas can be treated non-operatively or with surgery


Treatment for both injuries usually begins with a non-operative treatment plan.


More than 2/3 of impingement patients can expect significant improvement in their symptoms with a rehabilitation program alone

Give rehab about 2-3 months before moving onto operative options unless patient is experiencing significant disability


When patients have a series of drastic highs and lows, think AC changes are responsible for the problem.  IF a type 3 or AC spur exists consider surgical intervention or injection (acromioplasty). 

Rotator Cuff Tests
Palpation for Tenderness

Empty Can, Not Full Can

Abrasion Sign: Bring up into 90/90 and internally and external rotation, check for grinding

Passive Abduction/Flexion

Resisted Isometric Testing, Especially abduction and lateral rotation

Drop Arm: Have the patient slowly lower their arm, after you raise it. Support their arm if they can’t do the test due to tearing. 

Resisted Lateral Rotation


At Side (Teres Minor)


At 90 (Infraspinatus)

Lift Off Test

Labral Injuries
General Labral Injuries

SLAP Tears

Labrum is a ring of fibro cartilage that deepens the socket (doubles the depth of the socket). The labrum has no blood supply and is not innervated.  Tears don’t heal well.  Conservative care won’t fix their problem, but it can help their problem. Surgery will suture the lesion or attempt to stabilize/plug the lesion

Labrum Overview
Doubles the depth and stability of the glenoid cavity

Often injured with FOOSH injuries and SLAP lesions

When torn an audible clunk can he heard and is reproducible

Aside from Clunk many patients do not have a sense of pain due to lack of innervation

Problems worsen with arm above 90 degrees of flexion/abduction with combined rotation

Generally tears off rim during dislocation (Bankart lesion/reverse Bankart)

Symptomatic SLAP can act like anything

Biceps Labral Complex
Long head of biceps inserts on the superior portion of the glenoid labrum

Often injured in overhead athletes (SLAP tear): There are 6-7 varieties of a SLAP tear

O Brien Test, Overhead Test and Biceps Load Tests are good tests

Surgery Absolute

Instability cases have higher chances for injury to the biceps, labral complex.  

Biceps Load test can differentiate between anterior instability and biceps/labral tear.  

SLAP TEAR
Superior labrum tear that is anterior to Posterior in direction is the most common labral injury found almost ex

SLAP and Throwing

GH instability causes the humerus to translate anteriorly during late cocking

Instability causes higher biceps tension and therefore sets stage for labrum to “peel back” off glenoid during late cocking

In abduction/EXT rotation biceps usually resists superior/anterior translation thus supporting GH ligament
Posterior capsule tightness sometimes responsible for peel back

Movement of the arm is 7,000 degrees per second.  Biceps activation is equal to the bodyweight and loads the biceps labral complex. The force over time can rip the rim.

Glenoid Tests
Obrien’s test (shown below), 100% sensitive and 90% specific

Crank, Clunk, Grind/Compression-Rotation, Anterior Slide

Gadolinium Enhanced MRI = Gold Standard

Instability
Traumatic

Atraumatic
Anterior: Flexion dominant society and muscle imbalances load anteriorly. Leads to stretching of static structures in the front and instability

Posterior

Inferior
Instability: Overview
Instability is defined as the inability to maintain the humeral head centered in the glenoid fossa

Shoulder instability develops in two different ways: Traumatic (injury related) onset or atraumatic onset

Stability testing will reproduce patient’s symptoms of apprehension, grinding or popping

If classified as “atraumatic” tests may reveal midrange GH instability
Sports such as Throwing – Dead Arm Syndrome (Buzz the Brachial Plexus and everything goes numb)

Traumatic Instability
Traumatic shoulder instability begins with dislocation that injures the supporting ligaments of the shoulder
Unfortunately the younger the patient is at the time of initial injury the higher the risk of future recurrence
Dislocations
Step off deformities will be evident to observation

Atraumatic Instability
Atraumatic shoulder instability develops in patients who have increased looseness of the supporting ligaments that surround the shoulder joint.  The laxity can be a natural condition (present from birth) or a condition that has developed over time.

Many patients with MDI are active in overhead sports (such as gymnastics, swimming or throwing) that repetitively stretch the shoulder capsule to extreme ranges of motion.  Dominant arm usually lower due to stretched ligaments

The patient with atraumatic instability (AKA MDI – multidirectional instability) has general laxity (looseness) in the joint that eventually causes the shoulder to become unstable

MDI patients will often have increased ligament laxity in many joints.  History of being double jointed is common.  These patients often have multidirectional laxity in both shoulders
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SHOULDER
TMJ and Shoulder are two of the most unstable joints in the body. Be careful if and when you adjust them.  Don’t adjust the jaw or shoulder, unless you know how it works. The third joint you should be careful of adjusting is the knee joint.  

Muscle Matters
A key to optimal GH joint motion is that the head of the humerus remains centered in relationship to the glenoid as motion occurs at the shoulder joint – Sahrmann 2002

If you have instability, tight posterior capsule or bad scapulothoracic function will lead to chewing up of the joint, particularly by athletes.  In the shoulder, we don’t see the degeneration of the shoulder as we do the hip to the same magnitude because the shoulder is not weight bearing.  The configuration of a ball and socket is essentially the same. 

The head of the humerus is pushed anterior and superior leading to impingement.  Poor centration leads to the impingement. Scapula inhibition, with tight pecs occurs because of neurological inhibition.  Posture and sedentary lifestyle are the causes.  We are not designed to sit all day long.  

Upper Crossed Syndrome

Our pecs are concentrically strained and the traps are eccentrically lengthened with crossed syndrome.  The goal would be to balance the muscle tone, to centrate the joint.

Imaging
Must get shoulder arthrogram to see the labrum

Ligamentous Structures
Coracohumeral Ligament

Superior GH ligament

Middle GH Ligament

Ant Band – IGH Ligament

Inferior GH Ligament Axillary Pouch

Post Band IGH Ligament
Labrum

Biceps Tendon

Tearing through the labrum is a bad thing.  The structure won’t self heal.  You may opt to do the surgery, because you need stability.  After the age of 35, when you dislocate, there is a good chance that you will tear the cuff when you dislocate.  A RTC tear is frustrating thing, it is tuff to stitch back together.  The labrum is an inert structure, will almost no pull on it.  The key question is what does the patient want to do.  The more active the patient, the more they’ll need surgery for the labrum.  The labrum will not heal itself.  If you don’t have the labrum in the GH joint, the active system/muscular system will give restraint and the rotator cuff will be overworked.  There will be greater chance for degenerative changes.  Overhead athletes, overhead workers will probably need surgery.  
Ant dislocation will disrupt the GH ligaments.

Biceps Labral Complex
Long head of biceps inserts onto the superior portion of the glenoid labrum

Often injured in overhead athletes, “SLAP” tear

O’Brien Test: 

Surgery Absolute

Proximal biceps tendonitis can lead to a SLAP tear.  Tightness of the posterior can drive biceps tendonitis and a labral tear.  

Painful Arc
AC Joints are painful from 170-180

GH Painful Arc 45/60-120

If there is a painful arc, you may want to give them a hip shifting motion rocking with there hips to generate the motion because the rest of the body can be a player in the shoulder case due to kinetic chain linkages.  The key may be to stabilize the shoulder and move the rest of the body to spare the shoulder and rotator cuff.

Impingement
Defined as compromise of the space between the coracoacromial arch and the proximal humerus
Typically there are 10 mm of space normally available

The bony cases (primary impingement) occurs due to hooked acromion (bony block)

Rotator Cuff Tear
History: 


FOOSH Injury: Natural reflex to try to grab something and will tear the cuff in the process


Rub Deltoid Tuberosity


Can’t Sleep:  Can’t lay on the shoulder

Tightness in Posterior Capsule
The tight capsule drives the humerus anterior and superior creating the impingement.  Use the screen for the posterior capsule via stabilizing the scapula and IR the arm to check for tightness.  A tight posterior capsule sets you up for labral tears and RTC pathology.  A tight posterior capsule masks a weak scapulothoracic joint.  The thrower uses the tightness to make up for instability in the scapulothoracic joint.  You have to teach the patient to use the scapular muscles and work the post capsule soft tissue restrictions.  
ART and Graston does not help with trigger points.  A trigger point is a neurological issue.  PIR is a neurological technique and not a stretching.  ART and Graston are good for adhesion.  A good sequence is to PIR first to remove the neurological component and ART and Graston can be used for fibrosis and adhesions. The key thing with soft tissue work is tension and not compression.  

Sleeper Stretch
A home exercise where the patient is side lying – rolling onto their scapula to lock it, and IR the arm to stretch the post capsule.  You can also do a self PIR from this position.  You don’t want to grab onto the wrist, use a more proximal structure.

Overhead Dumbbell Matrix
Punches across your body with hip shift (rip across with your arm)

Overhead reach with hip shift

Diagonal reach with hip shift

Locomotor Control
Neurological: Nervous System

Passive: Ligaments, Bones, etc.

Active: Muscular Control

Gothic Shoulder
The case has weak deltoids and a lot of tone in the upper traps.  He has no deltoid tone, because it is neurologically inhibited by the upper trap and levator scapulae. There is early trap activation and poor eccentric scapular control.  The chief complaint is this patient is C/S pain due to the overactive levator scapulae and upper trap.
X-ray
Mass degenerative C/S changes…Poor motor patterns leads to degeneration.  It would be pointless to adjust a hypermobile area.  Most of the population don’t need adjustment at C3-C7.  They will need CT adjustment and upper cervical adjustment.  It is easy to adjust C3-C7.  These areas move much and will cavitate.  Massive joint restriction occurs at the CT junction and upper cervical complex.  Your CT junction can be blocked and you’ll compensate with C4-C6 increased motion.  You’ll see degeneration at C4-C6.  You’ll find herniation at C4-C6 because they move too much.  The goal would be to move the CT junction by any means to spare the cervical spine.
Internal Forces vs. External Forces
Internal forces degenerate the joints, not the actual activity

Inhibited or Weak
Muscle inhibition will not respond with typical exercise or rehab techniques.  There is a CNS programming error.  The patient literally needs brain training.  Be careful not to teach the patient to compensate better!
Muscle weakness is often due to sedentary lifestyle.  These patients will get better with any exercise.  Perhaps a targeted program would be best.  

Functional Applications
Use the whole kinetic chain.  Loading the anterior abdominal wall by eccentric contraction creates a whip, leading to explosive forces.  All the extension should come from the hip and not the low back.  Hip extension is a spine sparing strategy.  

Inhibition (Zero Scapular Stabilization)

The video onscreen shows disastrous control of the scapula and shoulder function in the push up with lateral sway screen.  

Professional Pitcher Before and After (6 Weeks of Scapular Rehab)
SICK Scapula (Ben Kibler)

Kinetic Chain – Coordinated Sequencing of Segments
The ground and legs act as force generators:  The better the athlete, the more they use the arm and legs
The core and torso is a force transmitter:  Forces move through the midsection from legs to core to upper extremity
The arm and shoulder is along for the ride (often the arm and shoulder are doing to much work in this equation)

Treat the whole patient

Scapular Retraction
Goal:


Get the scapula to move in 3 planes on the thorax at end range

SICK Scapula
Posterior-superior scapular pain: Levator Scapulae Pain…The neck muscle has become a shoulder muscle leading to pain)

Anterior Shoulder Pain

Proximal Lateral Arm Pain: Deltoid tuberosity and Rotator Cuff Pain

C-Spine Pain

TOS
96 Overhead Athletes with SICK Scapula
80% had anterior coracoid pain (pec minor)

70% anterior coracoid posterosuperior scapular pain

10% isolated anterior coracoid pain

20% proximal lateral arm (sub-acromial) pain

5% TOS pain (arm, forearm and hand)

Shoulders At Risk
Most throwers with arthroscopically proven posterior type 2 SLAP lesion admit to a cascade of symptoms before seeking help

During this prodromal phase, the thrower sensed tightness in the back of the dominant shoulder (Inability to get loose)

This tightness in the posterior-inferior capsule will eventually lead to mechanical failure

Intra-articular structural damage then occurs, unfortunately; this is usually for a thrower at his point

Pec Minor Shortness ((Postural)
Pec Minor anteriorly tilts, poking the scapular border back in a tight pec minor case

Check Supine:  Only 1” between post acromion and table (if more, think pec minor tightness)

Functional Testing (Upper Quarter)
DNF

Arm Abduction/Flexion

4 Point loading/Push-Up

T4 Extension: 

Hip/Scapular Relationship

Corresponding Treatment
UT/LS PIR

Training of 1 arm row with scapular awareness

Posture Training (Bruegger)

Pec Minor
Toggle Board Stretch: Stabilize the rib cage, place a toggle board under the shoulder and thrust into the toggle board, creating a fast stretch into the muscle

Side Posture PIR: Post tilt the scapular from a side lying posture and have them roll into your resistance

Seated PIR:  You sit behind them and block with your sternum, they roll the shoulders into your hands, relax and you pull back against the shoulder

Supine:  Can do the seated PIR from supine position to relax the pecs
Self Pec PIR (Major)
Hold the arm in a 90/90 position with a soup can…Perform a Self-PIR that way

Serratus Anterior Facilitation
If the medial border of the scapula

4 Point Theraball Exercise
4 point walking & roll out onto the theraball is a good peel back exercise for scapular stability

T4 Extension (Shoulder)

Great extension leads to shoulder sparing strategies

 NEURODYNAMICS OF THE UPPER EXTREMITY
*** David Butler and Michael Shacklock get into the topic of clinical neurodynamics….Shacklock's book is more pertinent for clinicians ***
Clinical Neurodynamics
Definition: The clinical application of mechanics and physiology of the nervous system as they relate to each other and are integrated with the musculoskeletal function

For the nervous system to move normally, it must successfully execute 3 primary mechanical functions;

1. Withstand Tension

2. Slide relative to adjacent tissues (Interface/Containers)

3. Be Compressible
What Generates Symptoms
Tension, Sliding, Compression = Clinical Symptoms (Pain, Numbness, Tingling, Weakness)

Blood Flow, Inflammation, Sensitivity = Pathodynamics

3 Part System
Mechanical Interface: Consists of anything that resides next to the nervous system such as tendon, muscle, bone, discs, ligaments

Neural Structures: Brain, Cord, Nerve Roots, and Peripheral Nerves

Innervated Tissues: Muscles, Bones Fascia, Skin, Vessels

Nerve and Cord Movement
Cervical Extension and Flexion:  Flexion generates tension and stretches out the vessels, decreasing blood flow to the cord.  The same occurs with peripheral nerves with tension

Bragg: A German physiologist that worked on the concept of tension and movement of the cord and nerve roots

Tension
1st of the primary mechanical events in the nervous system is tension

The joints are a key site were nerves are elongate and thus subject to tension

Perineurium is the primary guardian against excessive tension, it allows peripheral nerves to withstand 18-22% strain before failure

Effects of Tension
At 8% elongation the flow of the venous blood fro nerves starts to diminish and at 15% all circulation in and out of the nerve is obstructed
Time is also an important factor!  If nerves are head at only 6% strain for 1 hour, nerve conduction reduces by 70%

Maintain static postures is a problem. Neurodynamics is applicable for TOS, Carpal Tunnel and Radiculopathies.  Neurodynamics is a great adjunct to your treatment protocol.

Sliding
2nd primary mechanical events is the movement of the neural system relative to their adjacent tissues (Also called excursion or sliding)

Essential as it serves to dissipate tension in the nervous system

Nerves slide down the tension gradient by displacing toward the point of highest tension to produce and equalization of tension (like Osmosis)

Tissue Lending-sliding enables them to lend their tissue toward the part at which elongation is initiated (key to sequencing)
The sequencing does really matter when performing the test.  

SLR and Sciatic Sliding
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 124 mm or 14% elongation but intrinsic sliding limits injury

Compression
3rd Primary Mechanical Function of the Nervous System

Neural Structures change shape according to pressure exerted on them

Muscle contraction or nerve pressed against elbow as when ulnar nerve compressed with elbow flexion or root compressed with ipsilateral lateral flexion…

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

EX:  Max Foraminal Compression Test…A dynamically test to narrow the IVF and create nerve root compression and remove compression (with the opposite movement).  You can do an opening and closing technique to remove compression. 

Effects of Compression
The Failure threshold for compression is approximately 30-50 mm Hg

Opening and Closing
Extension closes the IVF dynamically and compresses the root whereas; the foramen is opened with flexion lessening pain

Pathology and Pathomechanics
Neural Slider

Slider


Sliders produce significant movement in nerves without generating much tension or compression

Sliders are generally more useful in the reduction of pain and improving excursion of nerves (1st line in acute/highly sensitized conditions)

Sliders are thought to milk the nerves of inflammatory exudate and produce increased venous blood flow thereby increasing oxygenation of the neural tissues


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


Distal Slider: For the median nerve would include ILF of the C-Spine with elbow extension


Proximal Slider: For median nerve would include CLF with elbow flexion

The drawback is that the don’t help to remodel the nerve.  Nerves that can’t accept tensile loads need to be able to accept tensile loads.  With tensioners, you risk irritating the nerve.  Start with the slider and work towards the tensioner
Neural Tensioner
Tensioner


Tensioner produces an increase in tension of neural structures

Convergence
Nerves slide in the direction of the joint were elongation or bending is initiated (Sequencing)

During Body movement, tension is applied to the nervous system at the site at this the force is first applied. 

Ex: Flexion of the whole spine illustrating movement of the neural tissues in the spinal canal relative to the canal.  Convergence occurs in the directions indicated.

Sequencing
The sequencing of movement affects the distribution of symptoms in response to neurodynamic testing

Greater likelihood of producing a response that is localized to that region that is moved 1st 

Tsai (1995) performed cadaver study ulnar nerve strain in 3 different sequences


Proximal to Distal


Distal to Proximal


Elbow 1st sequence



Elbow 1st sequence produced 20% greater strain in ulnar nerve at elbow that the other 2 sequences.

Direction of sliding is influenced by order in which the joints are moved.

This is universal.

Sequencing is key to finding the source of the lesion.  Finding the source of the lesion isolates treatment.

Neurodynamic Testing Maneuvers
Median Nerve:  Wrist extension, finger extension, elbow extension, shoulder abduction and laterally flex the neck away to strain

Radial Nerve: Wrist flexion, finger flexion, extension of the elbow,  pronate the arm, abduction of the shoulder and laterally flexion of the neck away to strain. You can add shoulder depression

Ulnar Nerve: Wrist Extension, Elbow flexion, abduction of the shoulder, and laterally flexing the neck away to strain

It is common to elicit some paresthesia.  It is not meaningful unless it reproduces the chief complaint.  In nerve testing, test the involved side first and un-involved side second.  

Radial Tunnel Syndrome:  Symptoms are predominantly located about 2 inches distal to the lateral epicondyle.  The elbow pain is written off as lateral epicondylitis (they test clean for lateral epicondylitis).  If treated as tennis elbow, the treatment won’t be as good.  The problem lies within the supinator.  Addressing the supinator, frees the compression on the radial nerve

Structural Differentiation
Is performed with ALL aerodynamic tests in order to gain information on whether neurodynamic events participate in the mechanism of symptoms (Neuro vs. Muscle)

Is achieved when examiner moves neural structures in that area in question without moving the musculoskeletal tissues in the same region.

A change in symptoms may indicated a neural mechanism but not always

If proximal symptoms (neck), use distal differentiator of the wrist
If distal symptoms (wriest), use proximal differentiator (neck/shoulder)

Mild Condition: Differentiator in “ON SWITCH”

Acute/Painful Condition: Differentiator is “OFF SWITCH”

Ex: Contralateral LF of neck produces proximal movement of nerves in forearm/wrist without moving adjacent muscles, fascia or tendons
Ex: Dorsiflexion of Wrist produces distal movement of the nerve roots in the cervical spine without changing position or tension in adjacent soft tissues of the neck
If they have a little neck pain start at the neck.  If they have a little wrist pain, start at the wrist.  If they have a lot of neck pain start at the wrist.  If they have a lot of wrist pain, start at the neck.

Contralateral Movements
Ex:  Slump Test…You engage symptoms…Try the opposite side slump test and it will decreased symptoms.  Tensioning the L side the cord displaces vertically downward.  Tensioning the R side vertically displaces the cord downward and unloads the nerve root on the other side.  This concept can be used by the doctor to treat the opposite side to decrease symptoms.  Contralateral movements can relieve tension.  Progress the tension relief working them further and further into the painful zone when tolerated.

Neural vs. Muscle Pain
Nerve Pain: Burning, Stabbing, Electric Shock (ask where is it and when do they get it)

Muscle:  Tenderness, Achiness, Stiffness

Key Points
Never push a patient beyond point of pain

Always plan your assessment and treatment according to the severity and site of symptoms

Acute Neck Pain: Start Tension at the wrist, progress proximally then hit “off switch” differentiator with wrist flexion (produces minimal irritation)

Minor Neck Pain: Start tension/movements proximally and move distally, then use wrist extension to sensitize (differentiate)

Use Gentler technique 1st then progress: Opener-Slider-Tensioner

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

Always perform a structural differentiator to determine if the cause is neural or musculoskeletal

Using Neurodynamics for Disc
Unload Tension of 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: For a home exercise (look towards and away)…The nerve is trapped from disc compression.  It cannot move laterally, building up pressure and sensitization.  The sliders wiggle the nerves loose.

*** Test Overview ***

Understand Extension and Flexion of Lumbar Spine:  (how it impacts discs…which conditions respond favorably to flexion and extension of the spine).

Mechanical Sensitivity:  Ex = Flexion hurts (positioning hurts) vs. Activity Intolerance:  Sitting Hurts (What they can’t do)

Disc Dynamics and Movement: Lumbar and Cervical Spine

Identify Symptoms in the History: C/S from Shoulder Pain

Orthopedic Tests and Expectations to Certain Conditions:  Labral Tests (O’Brien), Apprehension Test (Ant. Instability and tissue specific diagnosis of either internal impingement or GH Ligament instability)

Imaging to Use:  Ex. SLAP --- Arthrogram

There is a study guide floating around.  
SHORT ANSWER OR ESSAY EXAM
