Advanced Orthopedics
Midterm Notes

9-14-10

Head Injury:

· Suspected skull injury send it out, we don’t take x-rays because we can’t see the fracture

Cervical Spine:

· Jefferson fracture

· Seen on APOM

· Look for overhang of the lateral mass on the axis (normally have no overhang in the adult)

· In a child can have slight overhang that is normal

· This is the result of 2 fractures in the ring of the atlas

· Stability is determined by level of activity

· If the total number of overhang is 7mm or more this is completely unstable indicating that the transverse ligament is no longer holding this together
· Odontoid fractures:  Type 1, Type 2, Type 3

· Type 1- fracture of the tip of the odontoid process above the transverse ligament; no instability, not usually treated; this will never heal because the alar ligament pull superior
· Children up to 8 years old have open growth plate at the odontoid process

· Easy to miss fracture in children because of the open growth plate, this may lead to later diagnosis of os odontoideum

· To heal a fracture need blood supply, time, immobilization, and adjacent position of bony structures

· Type 2- below the transverse ligament but not through the body, this is more common, not stable, seen on lateral; doesn’t heal, requires surgery

· Type 3- fracture through the body; heals

· Hangman’s fractures- traumatic spondylolisthesis of C2
· Increases space for the cord, bone is now separated

· Look for Rust’s sign- patient stabilizes head, most common when they are laying on their back and trying to sit up they hold their head

· ADI- 2-3mm in the adult; most common location for OA resulting in narrowing of this measurement

· Can be 3-5mm in children

· Central canal space should not be less than 20mm (normal 22mm)

· Most common cause of destruction of transverse ligament resulting in increased ADI is RA

· Standard view for cervical spine non-trauma: APOM, AP lower cervical, lateral view

· Lateral view always gives you the best chance of finding what you are looking for

· Teardrop fracture

· Extension fracture is less severe, benign, avulsion

· Limbus- well corticated, bone at anterior border of the body, pushed forward

· Flexion/Compression fracture- severe, dangerous, unstable
· Results in paralysis

· Won’t walk into your office

· Clay shoveler’s- fracture of spinous process, usually at C7

· Usually has little affect other than pain
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Biomechanics of Whiplash:
· The first part of the body that moves is the shoulder 1/10 sec

· Entire time of impact is 300 msec at 8-10mph impact

· 50msec later the head moves forward

· The later you start to move the more Gs you will get

· Shoulder gets to 4Gs

· Head and neck get 6Gs of force

· The victim’s head and neck are subjected to 2 ½ times more force than the vehicle.

· Up to 5 times or more at higher speeds

· Law of conservation of linear momentum:  e= (U1-U2)/(V2/V1)

· E=0 plastic collision

· E=1 elastic collision

· The more the car gets destroyed the less force is being transferred through the patient

· Conditions affecting the outcome:

· Mass of vehicles- a streetcar traveling at a speed of 3mph will produce the same damage as a compact car traveling at 40mph

· Ramping- where was the seatbelt and what position was the seat in

· Proximity of head restraints- center of head rest should be above the ears

· Seatbelt and shoulder harness- whether or not the patient was wearing it

· Since shoulder harness only goes over one shoulder patient is at risk of rotational injury to cervical spine

· Also risk for clavicle dislocation or fracture

· Other important conditions

· Brakes

· Road conditions- slippery road will cause more energy to go into the patient

· Seatback stiffness- hard seats prevents you from being pushed back into it

· Compressibility of cars

· Second collision- usually less severe than first collision

· Human factors that affect the outcome (age and sex)

· Age:

· Tissues are less elastic

· 40% less in range of motion

· Need longer healing time

· 25% loss of strength

· Slower reaction time

· Gender:

· Higher incidence of neck pain in women (at 6 months, 75% still symptomatic)

· Position of head at impact

· Surprise collision

· Pre-existing conditions

Documentation:

· Careful history and exam

· Accurate, complete history notes

· X-ray- subtle nuances:

· Anterior subluxation
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· C1 fusion to occiput: only confirmed with flex/ext films

· fusion of C2/3 is the most common of any spinal fusion

· longus colli attaches to anterior tubercle of C1

· about 15% are born with posterior ponticle (ossification of atlanto-occipital membrane)

· if odontoid fracture, there will be displacement laterally or AP

· if the ADI varies on film (“V” formation), the true ADI is the smallest measurement

· if looks like there is a hole in the body of C2, the patient’s head is tilted and you’re looking through the C2 vert foramen

· TP’s in lower C/S can sometimes project in front of the spine (on a lateral c/s film)

· almost all the pathology is seen on lateral view

Eagle’s syndrome: calcified stylohyoid ligament

Clay shoveler’s fracture: double spinous sign

· to check C6/7, do oblique views rather than swimmer’s view

· ligament injuries in c/s are worse than fractures b/c fractures heal but ligaments remain stretched

· statistically, most c/s fractures are in posterior elements of C5

· seen on the pillar view

· often the source of pain in patients with DDD is from uncinate hypertrophy

· as the disc reduces in height, the uncinates carry more of the weight

· the uncinates are synovial joints and have pain fibers

· distance from George’s line to spinolaminar line should be 17mm (21 at C1)

· Steele’s rule of 3: 1/3 odontoid, 1/3 cord, 1/3 space

· inflammatory arthritides cause leaching of the bone

· AS and JCA look similar only the vertebral body size is different

· AS starts by fusing the facets, then it fuses the ALL and PLL

RA
· attacks little joints

· most common place for RA to begin is in the toes (little toe has the smallest joints in the body)

· then it goes to hand and upper c/s

· 75% of RA patients will have upper c/s involvement
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Degenerative Disc Disease:

· Calcification of the disc, doesn’t necessarily have to have decrease in joint space

· Unicinate hypertrophy- when they enlarge they go into the IVF

· Will oftentimes have retroversion of the body as they slide down the facet planes

· Leads to facet arthrosis

· Usually see this at C4-C5

Facet Arthrosis:

· As common as DDD just not seen as often

· Sclerosis of the facet

· Best seen on the AP view

· Can lead to spondylo due to degenerative change

· Typically seen in people with anterior head carriage and kyphosis

DISH vs. AS

· Need to differentiate this from AS because AS is more severe (AS is inflammatory and affects other parts of the body)

· AS affects posterior elements first; thin lines

· DISH doesn’t affect the posterior elements; thick lines

· AS is 2nd most common inflammatory disease affecting the spine

· AS:

· Decrease bone density

· Carrot stick fracture

· Posterior joint fusion

· Chief complaint low back pain

· SI joint involvement

· Starts in T/S

RA:

· Can be a deadly disease

· Have to worry #1 about the ADI

· Steele’s rule of 3:

· 1/3 for cord

· 1/3 for odontoid

· 1/3 space

· Also need to look at the bone density; calcium will be leached out of bone with inflammatory disorders; will have brittle bones
· #1 place RA starts is in the toe

Infection:

· Immunocompromised patients:  transplant patients, corticosteroids (people with inflammatory diseases)
· Immigrants- TB

Tumors:

· Not common in the C/S

· Rarely have a chordoma in the C/S

Paget’s disease:

· Can go anywhere

Langerhans granuloma, easinophilic granuloma, histiocytosis x

· Pancake vertebra, flat vertebra

Surgical:

· Disc procedures- can replace the disc or fuse
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· RA and lupus are the only arthritides that shorten lifespan (due to systemic damage, not joint damage)

· AS: number one diagnostic criteria = SI joints

· infection can completely destroy a vertebra (& disc) within 3-6 weeks (very rare)

· higher risk patients: 

· post-surgical spine

· metallic implant (ie plate)

· immune compromised (typically people on heavy doses of steroids, like organ transplant patients)

· number one cause of spinal infections in the world:  tuberculosis (1 out of 3 in the world test positive for TB)

· cervical spine is least likely part of the spine to get metastasis

· spinal mets is usually in the body of the vertebra

· m/c malignant bone tumor:  multiple myeloma (tumors of the small round cells inside bone)

· odds are is that nobody in here will see osteosarcoma in their lifetime, but MM is much more common

· MM looks like osteoporosis, and is usually found in the elderly

· diagnosis is typically made by talking with the patient:

· anemia, fatigue/tired/weak, low-grade fevers, possibly night sweats

· if bone loss and systemic signs, then worry about MM

· if no systemic signs, then just osteoporosis

· lymphoma (Hodgkin’s & non-Hodgkin’s) is the most likely bone disease to see in 20-40yo

· hemangioma:  m/c benign tumor of the spine

· not seen on plain film (only on MRI)

· orthopedic surgeons will not touch these

· Paget’s:  fuzzy bone disease

· fuzzes up the bone (cortex is hard to find)

· weak, brittle bone (just sneezing could cause a fracture)

· treated with calcitonin, biphosphonates and other drugs that turn off osteoclasts

· vertebra plana = silver dollar vertebra 

· if seen in kid, then it is histiocytosis X aka eosinophilic granuloma aka Langerhan’s cell tumor
· typically will regrow 90% of height/shape

· vertebrae fusion can lead to osteopenia

· Fluorovideo motion analysis to document ligamentous instability

· thermography

· looks at skin temperature (differences in blood flow, which is controlled by sympathetics)

· very easy to fake/manipulate (ie with ice cubes or hot packs)

· bone scan

· finds bone turnover (ie fractures)

· if looking for fracture in a specific area, then MRI or CT are better

· medical photography- to document initial presentation of the patient

Prognosis:  why does the pain last so long? 

· typically b/c soft tissue injury

1.  muscle heals with collagen scar:

· this scar is weaker and less elastic than normal tissue and is supersensitive (incr nociception)

2.  ligaments heal poorly and incompletely due to poor blood supply; this results in chronic instability

· pain in whiplash is more likely due to ligamentous rather than muscle injury

· most likely ligaments injured: disc, ALL, and superficial posterior ligaments (ie nuchal ligament)

Sclerotogenous pain

· this pain varies from the classic picture of pain

· helps to explain “mysterious symptoms” often labeled as “litigation neurosis”

· pain is slow in onset; difficult to localize (burning, aching, cramp-like)

· pain not mediated by ANS or PNS

· “phantom limb pain” – can be prevented by doing a local anesthetic (along with the general) when amputating a limb

· if only do a general anesthetic, then the nerve signal hits the cord (just not the brain) and possibly sets up a recurrent pain loop in the cord

· may last for days

· associated with soreness over muscles and bony prominences

What about the future (if ligament damage)?

· chronic instability

· DJD, OA (depending on the joint)

· spondylosis

Hohl found an incidence of degenerative change in 39% of patients sustaining CAD injury compared to a 6% incidence in age matched controls. Croft and Young also noted very high correlation b/n degenerative changes and prior neck injury


( whiplash causes degenerative change

Head Injuries

· post-concussion syndrome (PCS)

· headache, neck pain, dizziness, difficulty concentrating (have a hard time holding a job b/c they can’t finish a task), intolerance to alcohol, personality changes, insomnia (but tired all the time), irritability, anxiety, memory loss

· diffuse axonal injury

· retraction balls

· microhemorrhages

· from shear forces

· probable cause of PCS

· if accelerated to 11 mph in 0.1 seconds, there is a 50% chance of getting a concussion

· prognosis of posttraumatic headaches

· 40-60% lasted more than 2 months

· 30% lasted more than 2 years

· TMJ, when head goes back, jaw dislocates forward (can crush the disc)

· to help make soft tissue injuries heal, you have to use that particular tissue

· immobilization of soft tissues can cause more problems

· book “Whiplash Injuries: cervical acceleration/deceleration syndrome”


-by Foreman and Croft

Possible Pain sources in whiplash:

· Fracture, dislocation, subluxation, ligament/muscle/tendon tear, periosteal tear, disc, hemorrhages, etc

Considerations in Whiplash

Vascular

· vertebral artery

· atlanto-occipital ligament

· post arch C1

· lateral mass C1

Bony – micro-fractures

Muscular – longus colli (extension), suboccipitals (flexion)

Ligaments – 20% delayed instability in hyperflexion when post elements torn
Other

· esophagus – perforation 

· if reflux into an esophagus with a tear into it: the acid goes into the top of the lungs

· if apex of lungs is all white (following car accident), consider esophageal tear
· breast – cancer ?
· nerve roots – double crush syndrome (m/c with whiplash is carpal tunnel)

· discs – ALL & post annulus
· sympathetic chain – Horner’s syndrome
· TMJ – ant subluxation, muscle strain
· low back – more prevalent with side collision & seat belt (50-70%)
Whiplash symptoms

· neck pain – often delayed (24-48 hours)

· 98-100% (female > male)

· headache (post traumatic) – 

· 3 main types:  generalized, focal (assoc. with bruise), migraine

· typical migraine: pulsation in temporal lobe

· light and movement makes it worse

· migraines can be brought on by head trauma (probably damage to vascular system)

· 48-92% (female > male)

· post traumatic HA syndrome:

· HA, neck pain, dizziness, memory loss, insomnia, irritability, depression, anxiety, intolerance to alcohol, 

· personality changes, difficult concentration, 31% persists 5 years

· pain or paresthesia in upper extremity (7-75%)

· dysphagia – muscle spasm vs esophagus tear

· 10-30%

· weakness – fatigue (psychosomatic?)

· visual symptoms/auditory – blurred, nystagmus, tinnitus

· shoulder pain 
· 3 possiblities:  muscle strain, disc, sclerotomal

· dizziness – sym, vascular, CNS

Major Injury Category (see handout)

MIC 1 – symptoms directly relating to injury but no objective findings on physical exam


MIC 2 – MIC 1 + decr ROM of c/s +/- increase of cervical diameter, no neuro signs


MIC 3 – MIC 1,2 + objective neuro loss (sensory or motor)

Modifiers

· small canal size 
(17mm is normal)

· 10-12mm, add 20

· 13-15mm, add 15

· straight cervical curve, add 15

· kyphotic curve, add 15

· loss of consciousness, add 15

· fixed segment (flex/ext), add 10

· pre-existing degeneration, add 10

Treatment for whiplash (Croft)
· RICE (1-5 days), not necessary if no muscle tears

· Soft collar (only indicated if soft collar reduces dizziness/vertigo)

· traction should relieve symptoms (if not, then no collar)

· usually delays healing

· Gentle massage – muscle spasm/drainage

· Ultrasound – aid phagocytosis (not really necessary)

· High voltage galvanic, TENS, electro-acupuncture

· Early mobilization, isometric exercises

Treatment, after acute inflammatory stage

· cervical traction (but not many studies to support)

· decreases fibrous adhesions, incr healing muscles

· Goodlay polyaxial c/s traction machine

· tryptophan + vit B6 (pain)

· vit C & zinc (healing)

· Manipulation (effective in stopping the chronic pain cycles)

· Gargan, Bannister, Cook, Woodward, “Chiropractic tx of chronic whiplash injuries”, Injury, Vol 27, No 9, pp 643-645, 1996

· 93% of cases got improvement with chiropractic

· Panjabi, “Cervical spine curvature during simulated whiplash”

· Panjabi, “whiplash produces s-shaped curvature of the neck…”

· “chiropractic only proven effective tx for chronic whiplash”, journal of orthopedic medicine
TOS

· classic patient: women 20-50yo

· numbness, paresthesia, or pain of ulnar distribution

· relief of symptoms at night is to drop the arm off the edge of the bed

· 90-95% is compression of nerves, not vasculature

1.  interscalene (scalene anticus syndrome)



Test:  Adson’s (turn toward contracts, and turn away stretches)

· not likely from cervical rib (otherwise, you’d have the problem in adolescence)

· likely etiologies: whiplash (especially side impact)

2. b/n rib and clavicle


Test: costoclavicular (flex neck and bring shoulders back & take a deep breath)

· or push down on the clavicle and have patient take deep breath

· almost always, this is the area of compromise

· possibly etiologies:




-clavicle fracture (usually fairly recent)




-whiplash (b/c of the way the pt holds their head after whiplash)




-1st rib ISD (elevation of first rib) (not a common cause of TOS)




-scoliosis




-muscle hypertrophy (subclavius)




-posture (incr kyphosis in t/s)




-depression (changes posture)




-cervical rib could be a contributing factor (but it doesn’t cause the pblm)

3. pec minor / coracoid


Test: wright’s hyperabduction test 

· look for numbness/paresthesia (a change in the pulse amplitude really doesn’t mean anything)

· stretches involved muscle

4.  vascular


Test: Roo’s (Allen’s test)

Treatment

· conservative care is tx of choice

· could be just changing their posture, or getting them to breathe correctly

· other than TOS, what could cause pain/paresthesia in ulnar distribution?


-heart attack, pancoast tumor (ask patient if they smoke)
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Shoulder:

· Open Pack trauma- soft tissue injury

·  Closed pack trauma- fracture or bony injury

· usually AC joint pain is soft tissue related (~95%), but if do see something on x-ray, it is AC joint OA

· don’t use weighted x-ray views for the AC joint

· subchoracoid dislocation of GH joint

· Dugas test

· worry about blood flow to the hand

· distraction and rolling the arm medially is typically how to relocate the shoulder

GH joint dislocation:

· 98% of the time goes anterior

· Mechanism of injury is fall on outstretched hand with arm posterior

· Tear through capsule

· If it comes under coracoids process could cut off blood supply

· Posterior dislocation is rare- occurs from anterior blow to shoulder

Rotator Cuff tear:

· 25% occur at age 20

· 50% at age 50

· 60% at age 60

RA- affects any tendon with a synovial sheath; in the shoulder affects long head of the biceps

Bankart

· labral tear

Hill-sachs deformity
· divot in humerus, likely from numerous GH dislocations

· possibly avulsion fracture of greater tubercle

Coracoid fractures

· from a lot of skeet shooting, or from hiking with heavy backpacks

M/C shoulder complaints

· adhesive capsulitis (not that common)

·  possibly from someone recovering from a stroke (don’t move arm for a month)

· m/c finding is destruction of long head of biceps (when surgery is performed on it)

· if torn long head of biceps, then head of humerus slides up and arm cannot abduct

· test by pushing down on the head of humerus and see if arm can then abduct

· shoulder impingement syndrome (very common)

· supraspinatus muscle has an area of weakness

· poor blood supply to last few centimeters of supraspinatus

· certain arm positions compromise this blood supply, leading to supraspinatus tears

· the two positions:

1.
 standing with arms hanging (weight of arms)

· subconsciously, people typically put their arms in their pockets, or cross arms on chest, etc



2.
 arms over head 

· like with painters or dry-wallers

· sports:  swimming has most shoulder injuries

· anterior dislocation (98% of all shoulder dislocations)

· most of the time, posterior dislocations reset on their own

· Apley’s scratch test is the first test you should perform with the shoulder

· find out where the pain is and then test muscles individually

· other positive shoulder tests often include:

· Codman’s drop arm test (testing deltoid)

· supraspinatus press test (move arms 30deg in, and turn thumbs down)

· another supraspinatus test: with arm pronated, flex the shoulder

AC joint dislocation:

· Type 1:  ligaments on top are intact

· Type 2:  acromion process hits

· Type 3:  all ligaments torn

· If you wire Type 2 or 3 limits clavicular rotation which is necessary for respiration
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Elbow:
Nursemaid’s elbow:

· Pulling on the arm results in pain at elbow

· Occurs in children

Fat pad sign:

· Lateral view of ulna

· Indentations on humerus filled with fat

· Swollen joint pushes fat pads out

· Undiagnosed fracture of the radial head will likely result in fat pad sign

OA of elbow is rare

· Jones view can show joint mice

· Result of serious trauma

Long bone tumors:

· Children- Ewing’s sarcoma (rare)

· Adults- head of humerus good spot for metastasis

· Lung cancer- likes to metastasize to the thumb

Carpal Tunnel Syndrome:
· Rule out pregnancy, RA, and DM (peripheral neuropathy)

· Tinels sign

· Most common cause is overuse syndrome

Disc herniations in C/S:

· Most commonly get symptoms in the median nerve distribution

Trauma:

· Most common fractures in the U.S. in terms of morbidity and cost:  hip, vertebral fracture and Colles fracture

· Colles fracture is most common fracture when you fall down, break the distal radius and it dislocates posterior(99%)

· Smith fracture is when you fracture and dislocate anteriorly (1%)
· Most common carpal fracture is scaphoid- problematic if get avascular necrosis

Little Leaguer’s elbow:

· Osteochondritis dessicans (most commonly seen in knee, 2nd most common in the elbow, 3rd in the talar dome)

· If you miss this and it goes on the biomechanics change and the radius head will get very big and they won’t be able to extend their arm

Terry Thomas sign:
· Gap between the proximal row of carpals and distal radius and ulna

· Due to dislocation of the lunate

Barton Fracture and Lando fracture:

· Fractures in the thumb

· Common in certain sports like skiing

The most common OA in the upper extremity:

· Base of thumb at trapezium joint
