ADVANCED ORTHOPEDICS – DR. CASPER

TRIMESTER 9 – TEST 1

Anomalies of the C-Spine:
· Posterior Ponticus

· Seen in 15-20% of patients, this is an ossification of the atlanto-occipital membrane

· The vertebral artery and occipital nerve runs through this area

· Patients w/ PP may be predisposed to more headaches

· Not clinically contraindicated to adjusting – lots of rotation may irritate the area though

· Congenital absence of the posterior arch 

· May want to take flex/ext films of these to rule in/out instability

· Not an absolute contraindication for adjusting – there is a cartilaginous structure there

· Non-Ossification of posterior elements

· These look like fx or non-unions…must rule out

· This is congenital and not contraindicated for adjusting

· Stress hypertrophy of anterior tubercle

· This is an enlarged anterior tubercle that appears bright white due to high stress here

· C2/C3 congenital fusion

· These can be hard to see…just look for a “longer than normal dens” – this is an illusion due to the additional bone of C3

· This is the m/c fused segment of the spine

· Can’t adjust a fused segment, so when documenting, know that it is a fusion
· If I’m concerned about what I’m palpating, take a film.  The risk of exposure of a 2 view cervical series is less than 1/10 of a RAD (negative effects of x-ray occurs at 50 RAD)
· If any area of c-spine is fused, I may want to take oblique films to check on the IVF’s 
Trauma in the C-spine:
· Jefferson’s Fx of C1

· These are the reason we take APOM views.  Will see “overhang” of one or both lateral masses of C1 past the width of C2 body

· To be seen on x-ray, the atlas must break in 2 places to overhang.  If unsure, CT or MRI is helpful

· Transverse ligament ruptures at about 7mm of stretch – hard collar due to instability.

· Jefferson’s Fx is unstable after 7mm of dislocation

· Steele’s Rule of 3 – 1/3 = odontoid, 1/3 = cord, 1/3 = free space

· Hangman’s Fx

· This is a traumatic spondylolysis of C2.  These are common and I may see them in my office.  These are not considered unstable b/c the mechanism of the fx actually opens up space around the cord.  People will walk around w/ neck pain as their c/c.

· Lateral flexion view

· Clay Shoveler’s Fx

· Spinous process fx of any vertebrae…m/c in upper t-spine

· May appear as a “double spinous sign” on film…2 spinouses on top of each other

· May be able to better visualize these w/ oblique views instead of Swimmer’s view and the exposure is much less to the patient. 5 view advised (OBL, LAT, AP-see double spinous)

· Teardrop Fx

· These are caused by hyperextension injuries such as diving into a shallow pool

· On lateral views, these look like the anterior body has dropped inferior.  The fx is along the ant/inf body.  On MRI, we can see why these are unstable…the fx forces the ant/inf body into the cord…quadriplegia – these won’t walk into our office

· Vacuum phenomenon

· Usually only seen on extension films along the anterior surface of the spine in the disc spaces.  Looks like a thin lucent line…caused by a tear in the disc and release of air.

Miscellaneous:

· m/c congenital spinal anomaly is C2/C3 fusion

· Adult ADI = 1-3mm…Child ADI = 3-5mm

· ADI’s tend to get smaller and they tend to be an area of OA due to Longus Colli muscle calcification

· To determine if you see a dens fx, look to see if the dens is tilting.  It’s very unlikely to fx the dens w/o the ligaments that attach to it pulling it to one side.

· V-shaped ADI space is normal and should be measured at the most narrow part

· C1 instability in Down’s patients occurs 37% of the time

· C1 instability in RA patients w/ RA in the spine occurs 50% of the time

· Hangman’s Fx is the m/c missed fx in the ER and m/c caused by MVA’s

· Cervical ribs are congenital and don’t develop over time.  Patients w/ cervical ribs may be at a higher risk of developing TOS…ribectomy doesn’t help w/ TOS symptoms

· Calcification of the stylohyoid ligament is known as Eagle’s Syndrome

NLC View:

· Dr. C tells us to spend a good amount of time on this view b/c we can see most of the problems on this view.  The only thing we can’t see on a NLC view is a Jefferson’s FX…that’s why we take an APOM.

· Uncinate hypertrophy is commonly seen on NLC view and we don’t need to take obliques to determine IVF encroachment.  If uncinates are larger than normal on NLC view, we can deduce that there is IVF encroachment.

· Some of the common findings on NLC view include DDD, Discogenic Spondylosis, Disc Space Narrowing, Subchondral Sclerosis and Cysts.

Facet Hypertrophy vs. Facet Arthrosis

· On NLC view, I may see increased opacity and sclerosis along the facet joints to the point where they look fused.  This is ARTHROSIS!

· On APLC view, I may see lateral beaking from the facet joints.  This is HYPERTROPHY!

· DDD will lead to a retrolishthesis in the c-spine while facet syndrome in the c-spine will result in an anterolisthesis.

DISH – Diffuse Idiopathic Skeletal Hyperostosis (don’t know what causes it = idiopathic)

· By definition, this is 4 or more continuous fused segments.  Both the ALL and PLL can be involved.

· “Carrot stick” fractures are classic for AS, but can often be seen in DISH.

· Dysphagia is the m/c complaint in people w/ DISH.  DISH is usually associated w/ diabetes as well.

Saw a CT of C1/C2 and noted that C1 was dislocated way anterior to the dens and the bone density was decreased.  What could cause a decrease in bone density and dislocation at C1/C2?  RA
· If RA is diagnosed in small joints (wrists/hands), then 80% of the time these same people will have RA at C1/C2.  RA is a small joint disease that dissolves the soft tissues around joints and makes bone osteoporotic.  

· Don’t ever adjust an RA patient’s neck w/o first taking cervical films and flex/ext films to check the stability of the C1/C2 area.  Routine follow up on these patients is critical to make sure I don’t injure them.

· RA forms that nasty pannus material in the joints.  At C1/C2, this pannus will form b/w anterior tubercle and the dens causing further instability.

Whenever a traumatic or pathological process has occurred in the c-spine, try to get an MRI of the area.  If one isn’t available, a CT w/ contrast is the next best thing.

WHIPLASH SECTION:   

· AKA cervical acceleration – deceleration injury (CAD)

· The term whiplash was coined by Crowe in 1928 – around the time of the first automobiles!

· In a study of 266 cases of whiplash, 45% were still symptomatic 2 yrs later after the settlement!

· In a whiplash encounter, the head usually experiences 2.5 times more force than the car.  At higher speeds, the neck can sustain up to 5 times more force than the car.  The upper cervicals tend to hyperflex while the lower cervicals hyperextend.  This is why even a little damage to the car can result in lots of injury and discomfort to the patient.

· M/C c-spine fx is a C5 posterior arch/lamina fx due to compression by the other facets and posterior elements

· Treatment for whiplash includes RICE for 1-5 days following the injury.  Soft collars are often used as well.  These should only be offered if traction of the head and neck alleviates neck pain.  These collars tend to traction the head and neck.  There are side effects of prolonged collar use and the most important one is muscle atrophy.  Dr. C doesn’t recommend anyone being in a soft collar if they can help it.
· Gentle massage, US, TENS, early mobilization and stretching exercises are all beneficial in getting the neck back into shape as soon as possible.
· After the acute inflammatory phase, apply gentle cervical traction to help break up and adhesions that may have formed.  Hot moist heat and adjusting is also indicated at this time.
· In one study, 32-34 treatments of adjusting and PT were average for CAD injuries.
· Dr. C mentioned a study done by Gorgan and Bannister on 28 patients who went to a chiropractor for chronic complaints following CAD injuries.  With no further treatment other than chiropractic, 26 of them improved!
· MRI and neuro studies were done on patients following whiplash injuries and they showed soft tissue, discs and ligaments were in fact damaged when plain films were read “normal”.
· Chronic pain from any injury can set up a reflex loop in the cord so even after the area has healed, the reflex is still there and needs to be corrected by regular chiropractic adjustments.
Whiplash Workup:

· Orthopedic Tests – 
· O’Donoghue Maneuver – differentiates b/w muscle and ligament injury w/ passive and active ROM.
· Compression Test – tests for disc or facet injury
· More pain w/ head flexion and compression = disc injury
· More pain w/ head extension and compression = facet injury
· Distraction – this should reduce any neck or head pain
· Valsalva – do this w/ head in flexion to get a good indication of disc injury
· Neuro Tests – 
· DTR’s, Dermatomes, Motor, CN’s…
In 1987 there were > 3.6 million new CAD injuries

In 1989 there were > 3.6 million CAD injuries PLUS 2.7 million residual injuries from previous year.

Head Injuries:

· M/C symptoms of post-concussive syndrome include HA (headaches), neck pn, dizziness, difficulty concentrating, intolerance to alcohol, personality changes, insomnia, irritability, anxiety, memory loss, visual changes…etc.

· These conditions have historically been passed off as “litigation neuroses”.  Patients used to go to court faking these symptoms in order to get $$$.  These symptoms are all subjective and hard to objectively evaluate.

· You do not have to lose consciousness to have a concussion.  On autopsies of post-concussive deaths, doctors found retraction balls, micro-hemorrhages, and other findings from the sheer force of the blow.  EEG’s are not good tests for concussions.  Brain area mapping is the best test to do.

· When a car is rear-ended and accelerated to 11 mph w/in 100msec, people in the car have a 50:50 chance of sustaining a cerebral concussion.      

· 31% of post-concussive headaches lasted more than 5 yrs after the injury!

TMJ Trauma:

· As the head whips back in a CAD injury, the jaw usually stays open and can dislocate anteriorly.  As the head comes back forward, it jams the jaw into the chest and that can crush the TMJ and disc.

Thresholds of pain:

· From high sensitivity to low sensitivity we find the following range…

· Periosteum 

Most sensitive (painful)

· Ligaments

· Joint Capsules

· Tendons

· Fascia

· Muscle 


Least sensitive (less painful)

Other Whiplash Injuries:

· CNS – vascular or direct nerve injury can be seen.

· Always test CN’s for lesions or injury

· If a vascular injury has occurred, the most common locations are at

· Atlanto-occipital ligament

· C1 posterior arch

· Lateral mass C1/C2

· Bony Fractures – pillar views should be taken w/ all whiplash injuries.  Micro fractures are painful but rarely show up on films.

· Muscular Injuries – Longus Colli (extension), SCM’s, Sub-Occipitals (flexion)

· Ligamentous Injuries – m/c injuries are at ALL and then the disc.  These may not even show up on initial exam.

· Other injuries – 

· Esophagus, sympathetic chain (Horner’s), Discs (ALL, PLL and TMJ)

Symptoms of Whiplash:

· 98-100% = Neck pain; usually delayed 1-3 days after the injury

· 50-90% = Headaches (general, focal or migraine)

· 10-75% = Pain and parasthesia of upper extremities

· 10-30% = Dysphagia due to muscle spasm and esophageal tears

· Weakness and overall fatigue (psychosomatic)

· Visual and Auditory changes – blurred vision, tinnitus and nystagmus

· Shoulder pain due to strain/sprain

· Dizziness 

Erb’s Palsy – aka Erb-Duchenne

· Classic presentation is the “waiter’s tip deformity” w/ arm internally rotated and hand flexed at the wrist.

· This can present from any injury or lesion to C4-6 and is common during labor/delivery

Klumpke’s Palsy – C7-8/T1

· This palsy is associated w/ “Claw Hand Deformity” (C7-8) and Horner’s Syndrome (T1)

· This can present following traumatic injuries such as an MVA and this palsy has a poor prognosis.

Erb’s Point – 2 locations

· Between the pulmonic and tricuspid auscultation points (best place to hear S1/S2 sounds clearly)

· Also an Erb’s point in the neck that’s used to measure conduction velocity of the median nerve

Most common geriatric complaints are LBP and shoulder complaints
Shoulder Trauma:

· The shoulder very rarely fractures.  The clavicle, on the other hand, is commonly fractured and deformed after a fx injury due to lack of immobilization.

· When it comes to shoulder trauma, soft tissue injuries are the m/c such as sprain/strain.  Let’s look at a few...

· AC Separation – this usually occurs due to trauma to the side of the shoulder

· Traction on these hurt pretty bad.  Will commonly hold arm at their side

· Grade 1 – pn/swelling w/ no displacement of clavicle from the AC joint

· Grade 2 – pn/swelling w/ some displacement

· Grade 3 – pn/swelling w/ total displacement of clavicle above AC joint

· We can’t do much w/ grade2-3.  These need to be seen by orthopedic surgeons to insure proper ROM after it heals

· GH Dislocations – m/c occur anterior and inferior and end up under the coracoid process

· Dislocations are extremely painful and need immediate attention b/c of the chance of neurovascular bundle compression under the coracoid.  To tell if compression is occurring, test the radial pulse in the wrist for patency.

· To set these back in place, traction is needed while the arm is brought across the body in a “flye” motion.  

· The longer this is dislocated, the higher the chance of that GH joint becoming chronically unstable and dislocating again.

· Posterior dislocations are usually caused by MVA’s when the person’s arm is forced back by the steering wheel.

· 2 patients come into my office w/ 2 different presentations: which one has an AC separation and which one has a GH dislocation?

· Holding arm across body in a winged position = AC separation
· Hanging arm down at the side = GH dislocation 

· Common Lesions of the Shoulder Joint:

· Bankhart lesion – tear in the glenoid labrum

· Hill-Sach’s Deformity – loose glenoid labrum that allows humeral head to slide under the glenoid cavity and it wears a depression in the humeral head

· Greater Tubercle Fx – this is an avulsion fx caused commonly by rotator strain, especially supraspinatus.

· Clavicle fractures are usually combined w/ AC separations

· X-ray views to see both AC joints = 14x17 film crosswise

· Thoracic Outlet Syndrome:

· M/C occurs in the dominant arm and symptoms appear in the C8-T1 dermatomes or ulnar distribution of entire upper extremity.

· Is TOS a vascular or a neural problem?  Dr. C says it is 90% neural and only 10% vascular

· The thoracic outlet is the area of the lower neck and upper thoracics where the neurovascular bundle of the brachial plexus (C5-T1) exits to supply the upper extremities.  Compression of this bundle can occur at various locations:

· Scalenes – These muscles attach to cervical TP’s and to 1ST rib and clavicle.  The NVB usually penetrates b/w the anterior and middle scalenes to reach the thoracic outlet.  If the scalenes are injured and full of scar tissue or if they are just strained and irritated, they will close down this little space for the NVB to travel through and this causes the compression.

· Adson’s/Modified Adson’s tests are great tests for scalene involvement.  Every time the patient moves their head, they activate these muscles and can reproduce TOS symptoms.

· 1ST Rib and Clavicle – This is by far the m/c site of TOS compression!

· Costoclavicular Test is best for determining if this is where compression is occurring.  Have patient in seated position w/ head flexed forward.  Have them inspire while I push down on clavicle.  This will maximize compression at the 1ST rib and clavicle.

· Coracoid Process/Pec Minor – This is another common site for compression of the NVB.  People who do a lot of heavy lifting or bench pressing can cause the pecs to become too big and tight, thus leading to compression of NVB at the coracoid process.
· Wright’s Hyperabduction Test is good for determining if tight pecs reproduce ulnar nerve parasthesia upon abducting arm.
· For the vascular component of TOS, Roo’s Test is great for checking this.  Patient holds arms up in a “surrender” position for 3 minutes while pumping fists.  This will put a stress on the CV system to try to send more blood to the UE.  If vascular compression is evident, the patient will complain of pain in the arm and will be unable to hold arm up for 3 minutes.
· 5 main causes of TOS:
· Previous clavicle fracture
· Scoliosis in the upper t-spine
· Heavy lifting/too much muscle mass at shoulder girdle/pecs
· Increased thoracic kyphosis – seen in elderly a lot
· Decreased muscle mass or illness – Pancoast Tumor/Horner’s Syndrome
Shoulder Extras:

· Rule of thumb for exams:

· Pain from AC joint to the neck – check neck (APLC) for Pancoast Tumor

· Pain from AC joint down arm – this is more likely a true shoulder problem

· M/C injury to shoulder is soft tissue, so best test to do is O’Donoghue’s Maneuver w/ active, passive and resisted ROM

· Other tests that are usually done for shoulder complaints include:

· Drop Arm Test (Codman’s) – arm out at 70 deg w/ thumb down – supraspinatus lesion

· Impingement Test – have pt. do the “Hitler” position and look for pain – impingement of supraspinatus under the acromion.

· Painful Arc Test – have patient fully abduct arm actively and look for pain at certain levels

· Speed’s/Yerguson’s – tests for biceps tendonitis or laxity

· Saw an x-ray of a shoulder w/ the humeral head dislocated superior and jammed against the acromion process.  This was caused by a ruptured tendon of the long head of the biceps caused by RA.  RA attacks soft tissues and bones w/in joint capsules.  By destroying the biceps tendon, the surrounding muscles have no opposition, so they pull the arm superiorly.

· Saw an x-ray w/ a dissolving AC joint.  This was due to repetitive mechanical stress in the way of excessive heavy bench pressing.  This is known as osteolysis and is caused by too much blood supply to an area, resulting in washing away of bone.  

· 2 ways to destroy bone:  

· Too much blood flow to the area – like a mudslide washing everything away

· Too little blood flow to the area – not enough nutrients and death occurs to bone

· OA and DJD are very rare in the GH joint b/c it is not a weight-bearing structure.  OA and DJD are very common at the AC joints.

· M/C findings on shoulder x-rays…NORMAL – soft tissue injuries don’t show up on film

· M/C findings on shoulder MRI’s…rotator cuff tears – the likelihood of RCT increases as we age and these tears are usually asymptomatic.  There is a poor outcome in patients 50 and older who have Rotator Cuff surgery.  Rehab/exercise, adjusting, and occupational changes are best means of treatment for shoulder injuries.

Carpal Tunnel:

· m/c seen in middle aged females presenting w/ nocturnal pain that is relieved by shaking hands or hanging them off the side of the bed.  

· Classically it is caused by the following:

· Inflammation of the flexor tendons 

· RA

· Pregnancy

· Diabetes

· Recently, studies show an increase in CTS due to neck and shoulder injuries

· Classic test for CTS is Tinel’s Tap Test.  This test can be done on any nerve area but when I tap over the carpal tunnel when it is inflamed, I will get the classic response of parasthesia into the 1ST 3 ½ digits.  If the entire hand is numb, I need to rule out CTS and look closer to the cord for the problem, b/c the hand is supplied by 3 different nerves.

Arthritis in the Wrist:

· RA loves the wrist (b/l).  I will commonly see swelling and redness upon visual inspection, but on x-ray I will see decreased bone density and eventually there will be joint space narrowing in the proximal carpal row.

· OA is seen a lot in the thumb/trapezium joint.  OA is not common in the hand unless following trauma.  If I see a lot of what looks like OA in the hand, think primary OA.  This is a genetic form of OA that’s seen all over the body.  This can be mimicked by people who work w/ a lot of vibration through their hands (jackhammer).  OA in the upper extremity is usually only seen in the thumb/trapezium and AC joints.

Tumors of the hand are not very common, but one comes to mind that can be seen all over the body and that is an Enchondroma.  This benign bone tumor causes bone density loss (osteoporotic) and this can lead to fractures.

MIDTERM SUGGESTIONS
1. Know nerve root and disc levels

· Example: C5 nerve root is affected by the C4 disc

2. Know the orthopedic tests for all areas involved in class notes

· C-spine, shoulder, whiplash tests, elbow, wrist

3. Know the risk factors for DJD

· Smoking, obesity, metabolic diseases, anything else that causes bone to harden like Acromegaly.

· A negative risk factor (one that decreases the risk of developing DJD) is osteoporosis.

4. Know that most blastic mets will appear in flat bones and ends of long bones b/c of rich blood supply.

5. Osteosarcoma is a bone disease of older men w/ classic findings such as:

· Speculation, Codman’s triangle, expansion of bone, sclerosis

6. Ewing’s Sarcoma is a diaphyseal bone tumor w/ a classic “onion-skin” periosteal rxn along w/ punched out lesions and expansion of bone.

7. Terry Thomas sign is seen in the proximal carpal row w/ a gap or space b/w scaphoid and lunate due to a lunate dislocation. 

8. Pay Steve lots of $$$ for these kick-ass notes that you all love and enjoy!!!

--STEVE’S NOTES--

BEST DAMN NOTES AROUND


