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Adv Orthopedics (midterm)

Head


-don’t take skull xrays, it is a waste of time and money


-if lateral skull xray on nat’l boards: Paget’s, mets, or MM



Mets: holes in skull (no blastic mets to skull)



MM: bunch of little holes (size of BB’s)



Paget’s: big black hole

Cervical Spine


C1



-Jefferson’s (burst) fracture




-mechanism of injury compression of the head (esp. MVA’s where no seatbelt was used)



-overhang of C1 lateral masses




-Rust’s sign (think c/s fracture), no neurological deficit


-posterior arch fracture of C1 (rare)



-often only shows up on flex/ext c/s view




-requires stabilization


C2



-hangman’s fracture (traumatic spondylolisthesis of C2)



-one of the more common fractures in whiplash




-mechanism of injury: hyperflexion/ext




-most commonly missed cervical fracture b/c only seen in flex/ext xray




-don’t typically have neurological symptoms (if neuro symptoms, then flexion injury)



-if Rust’s sign, then more likely hangman’s fracture than Jefferson’s




-no immediate threat to the cord, but if left unnoticed, then possible cord trauma could happen




-surgical stabilization by tying the post arch of C1 with the SP of C2



-odontoid fracture



Type 1 – through dens (never heals)





-os odontoidium is likely a Type 1 fracture that was missed




Type 2 – base of dens (unstable)




Type 3 – through the C2 body (stable)

-c/s whiplash injuries in adults are usually lower cervical, but for kids, they’re usually C1/C2

-ADI: 
1-3mm for adults (most are 1mm)



2mm for teenagers 

3-5mm for kids (under 10yo) (most kids are 3mm)


-causes for increased ADI


-RA (number one cause), AS, psoriatic (all inflammatory arthritides)



-Down’s
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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
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-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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-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
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-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
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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

1. neck pain – often delayed (24-48 hours)

98-100% (female > male)
2. 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

3. pain or paresthesia in upper extremity (7-75%)
4. dysphagia – muscle spasm vs esophagus tear
-10-30%

5. weakness – fatigue (psychosomatic?)

6. visual symptoms/auditory – blurred, nystagmus, tinnitus

7. shoulder pain 

-3 possiblities:  muscle strain, disc, sclerotomal

8. 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
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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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-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

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

-diaphragm is the primary pump for the lymphatic system (muscles are a secondary pump)

-stasis of lymphatics changes the pH, leading to inflammation


-due to lymph flow, inflammation is more likely to occur on right UE

-fixation of first rib could inhibit diaphragm and proper lymph flow

-frozen shoulder not common

-AC DJD is very common

-rarely is there DJD in GH joint
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Clavicle fractures

Bankart fracture – glenoid fossa fracture, and labrum torn

-decreased bone density and elevation of the shoulder, think RA

-supraspinatus tendinosis is m/c in rotator cuff

-tumors


-osteosarcoma – worst bone tumor, very aggressive (once it metastasizes, you’re pretty much dead)


-kids with knee pain, then take an x-ray

-elbow x-ray on boards:
-fat pad sign with radial head fracture

-radial fracture: FOOSH with straight elbow

-typical elbow problems seen in practice:

-tennis elbow, golfer’s elbow (tears of tendon – takes long time to heal)



-tennis elbow typically from single backhand strokes



-golfer’s elbow from hitting the ground instead of the ball



-no reason to ice the injury (heat might speed up the healing)

-nightstick fracture: oblique distal ulna

-colles’ fracture, hip and vertebral fractures are the three most common fractures
-colles’ fracture: FOOSH (99% of radius fractures)

-smith fracture (1%), land on back of hand

-vertebral and colles’ fractures are the ones that come in to our offices

-buckle fracture (in kids)

-scaphoid is most common wrist fracture


-high risk of non-union (non healing) do to poor blood supply



-can lead to painful wrist

-joint spaces in the wrist should all be equal
-Terry Thomas sign: large gap b/n scaphoid and lunate (lunate or wrist dislocation)

-OA of upper extremity


-not typically found in shoulder or elbow unless history of trauma/fracture


-Jones view of elbow


-#1 for arthritic change is at the base of the thumb



-classic for skiers



-power lifters
-RA of wrist

-reduced bone density


-ulnar deviation

Review for Midterm

-cervical trauma



-xray, orthopedic tests, named fractures, whiplash



-neuro exam of UE


-brachial plexus (klumpke’s, erbs)


-TOS


-shoulder


-AC dislocations


-wrist (carpal instability is m/c wrist pblm)


-know colles vs smith


-#1 fracture in the world = little toe


-if hand x-ray on boards, look for fat finger, there is probably a break


-if just a wrist, look for scaphoid fracture


-if entire wrist, look for colles’ fracture (which is more common than scaphoid fracture)

FINAL
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T/S

-hemivertebra (congenital anomaly) is more common in thoracic spine


-leads to scoliosis

-spina bifida occulta ( common at T11, T12

-normal kyphotic curve: 20-40deg is common; 35deg is ideal


-above 55deg, physiological changes start to occur (with lung/heart)


-extreme kyphosis compresses abdominal cavity ( leads to hiatal hernia

-Scheuermann’s: anterior end plate irregularities (at least 4 in a row) that lead to hyperkyphosis

-if painful scoliosis (esp in child), then think:


-trauma (fracture)


-osteoid osteoma (painful benign bone tumor in children)



-only treatment is to cut it out



-if leave it in, then it will likely lead to scoliosis



-if in a long bone, it is typically self-limiting within less than a year

-most common cause of disc calcification: DDD

-compression fracture (see weekly)


-in elderly, is it from cancer or osteoporosis?



-is it recent or old? (can’t tell on x-ray)



-if it is recent fracture, then pain with tuning fork on SP (or pain with spinal percussion)



-if mets, then likely some part of the bone will be missing (part of the cortex)



-clinical signs with mets to the spine ( low grade fever, elevated ESR, night sweats, loss appetite, etc


-signal intensity on MRI could tell you if the compression fracture is fresh or not

-costovertebral OA

-often occurs around T10


-ribs can fuse to the spine

-Disc calcification

-if one disc, then DDD


-if multiple levels, then:



-ochronosis (classic)



-DISH (more common than ochronosis)



-AS



-storage-type disease (ie Lesch Nyhan)


-disc only has to protrude 2mm into the canal to get neurological findings
-AS


-pencil-thin syndesmophyte


-square vertebral bodies


-shiny corner sign


-osteoporotic


-2-3 years between initial symptoms and the diagnose


-HLA-B27 in 90% of AS patients


-must demonstrate SI changes (early stage it widens; later stage it fuses)


-women tend to get it later in life, and not as severely


-men start getting it at 8-9 years old and start complaining about it in teenage years



-usually eats up their hips (by 30yo, will have at least one hip replaced)


-NSAIDS and steroids don’t help for AS


-there is no pharmaceutical tx for AS


-the only treatment is exercise (swimming, Yoga, low-impact exercise)


-they have the most pain when they don’t move

-if disc heights are normal, then not DDD

-if posterior elements are normal, then not AS

-DISH

-worry about swallowing/eating


-typically not painful


-when fuse bone, then typically it becomes osteoporotic

-ossification of PLL is much more serious than ALL



-encroaches on spinal canal (space for the cord is reduced)

-most likely spinal infection: TB

-TB affects 1/3 of the world


-runs in people who are malnourished and immunocompromised


-gibbus deformity (kyphotic change)

-silver dollar vertebra (pancake vertebra)


-Hodgkin’s (vertebra will not grow back)


-Langerhan’s cell aka histiocytosis X (vertebra will grow back to be close to normal)

-Hemangioma


-corduroy vertebra


-mottled effect


-looks like osteoporosis, but only in one vertebra


-thickened end plate


-sometimes the tumor could escape the vertebra and lead to disc herniation signs

Ivory vertebra:


-blastic mets


-paget’s


-hodgkin’s


-bone island


-cordoma

Ivory vertebra AND ivory soft tissue:


-osteosarcoma (the only tumor that makes bone)
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NBCE mock exam notes

-Pott’s disease: TB

-Deltoid ligament: medial side of angle (very strong)

-Dull lung percussion: fluid in lungs (or tumor)

-Hyperresonate lung percussion: cyst, bronchitis, or pneumothorax

-best view to see cervicothoracic junction fracture: swimmer’s

-meralgia paresthetica: L3 down front of leg

-MRI: see everything

-CT: quicker and cheaper

-US: good for small shallow tissues and abdomen

-hyperemia: sympathetic blood flow

-x-ray view shows transverse lig stability C1/C2: flexion view

-MM: electrophoresis (bence jones proteins)

-osteoid osteoma: kids (no fever), benign tumor

-Brodie’s abscess: infection (fever, incr ESR), any age group

-Salter Harris I: physeal growth plate fracture
-Salter Harris II: physeal plate + metaphysis
-Salter Harris III: physeal plate + epiphysis

-Salter Harris IV: physeal plate + metaphysis + epiphysis (1,2,3 combined)

-Salter Harris V: physeal compression deformity

-Kohler’s tear drop: distance between medial femur head and acetabulum


-typically used to measure swelling in a hip (pushing the femur head away from acetabulum)
-fenistrating gait: keep walking faster and faster till fall down
-snow cap hip (sclerotic femur head): osteonecrosis (adults), or legg calve Perthes (kids)
-if slipped femural epiphysis, then always show you the frogleg view

-Klein’s line: slipped epiphysis

-Paget’s: fuzzy bone disease, high osteoblasts (hot bone scan)


-treat with biphosphonates


-not deadly

-MM: shuts off osteoblasts ( osteopenia (normal or low on bone scan)


-deadly

-shoulder most commonly dislocates anterior and medial (inferior)

-Jones fracture: fifth metatarsal head

-osteoporosis: DEXA (densitometry)

Scoliosis

-the righting reflex is the underlying mechanism
-unlevel pelvis

-leg length inequality: Femur short? Tibia short? or Pes planus?

-scoliosis is not painful in kids

-if painful scoliosis in kids, then osteoid osteoma or trauma

-physiological problems occur above 55deg

-look for leveling of pelvis and bony changes that shouldn’t be there

-then bend them and take second film


-if bodies will straighten out, then can still correct it


-but if the bodies are already deformed, then it is permanently deformed

Risk factors for scoliosis:

-neuromuscular diseases (any problem with neuro control or muscular control)

-collagen problems (Marfan’s)

-rapid growth

-Ehler’s Danlos

-don’t use terms “primary” and “secondary” curves, but rather use “major” and “minor”

-cause of idiopathic scoliosis: growing too fast


-vertebrae grow faster than the spinal cord can keep up with it



-the recommendation now is to do MRI of skull to see if the brain is being pulled out of the skull



-possible tx is to cut the filum terminale


-between age 10-15


-girls: 12 ½ yo (is when average highest growth spurt occurs)


-boys: 13 ½ yo (highest growth spurt)


-melatonin is an important hormone for neural growth



-chickens with pineal gland removed have more scoliosis

-proprioception pblm in feet

-kids with idiopathic scoliosis are often in the bottom 25% of high school class


-but later, in college, they’re in the top 25% of class

-Cobb’s angle is measured from the vertebra that are bent the most
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LBP


-lumbosacral


-acute



-mechanical (certain movements provoke the pain)




-simple mechanical





-mechanical precipitant






-worse with back motion






-relief with rest






-back pain predominates






-exam: limited back ROM, paraspinal muscle spasm, no traction/neuro signs






-ddx: facet syndrome, degenerative arthritis, early disc disease, possibly lumbar “strain”





-radicular





-radicular pain distribution






-worsens with valsalva maneuvers (dejerine’s triad + laughing)






-neurologic symptoms






-leg pain predominates over back pain






-exam: positive traction signs, neuro findings






-ddx: probably disc herniation, spondylosis, spondylolisthesis (typically L5)





-ominous: 
-known cancer

-steroid/anticoagulant therapy

-elderly age

-unrelenting, progressive pain

-fever / drug abuse / bacteremia

-systemic symptoms

-history of trauma

-excruciating pain, no better with rest, 

-fever, weight loss

-B/L, atypical or worrisome neuro findings

-ddx: osteomyelitis (TB), metabolic bone disease (osteoporosis), inflammatory spondylitis, neoplasms, 

hemorrhage, abscess, unstable spine (fractures), spinal cord/canal disease




-nonmechanical (referred pain?)



-chronic (have had it before and now it has come back again)




-degenerative arthritis?




-spondylitis?




-postural?


-other locations



-above L1: chest, GB, pancreas, aorta, t/s?




(2% of LBP comes from t/s)




-all lung problems can refer pain to t/s



-flank: kidney, ureter, retroperitoneum, chest, GB?



-groin: hip, ureter, testicle, inguinal area, vascular, GI?



-butt: pelvic, vascular, sacroiliac? (usually SI)



-thigh: hip, vascular, pelvic?

Step test: take a step and it stretches hamstring

-3 best tests for LBP


-valsalva, SLR (w/ Braggard’s), WLR


-if WLR causes bad leg to hurt, then 92% chance of disc herniation

-90-95% of mets to L/S will be seen on 2-view x-ray

-number one highest risk patient for infection: pain after back surgery

-if sciatica switches side from day to day, then possible T/S disc

-m/c metabolic bone diseases: osteoporosis and osteomalacia

-on xray, find GB at T12, L1, L2, L3

-AS blood tests: HLA-B27 and sed rate

-ESR is elevated for any inflammatory condition (anything over 25 is problematic)

-ESR is over 55 for anyone with mets

-if it’s in the vertebral body and it’s not a hemangioma, then it’s bad

-benign bone tumors are found in the posterior elements:


-osteoblastoma, osteoid osteoma, aneurysmal bone cyst, osteochondroma, chondromyxoid fibroma

-Malignant found in the vertebra body:


-lymphoma, hodgkins, myeloma, ewing, osteosarcoma, chondrosarcoma, mets



-prostate and colon cancer are typically the only mets that are blastic


-exceptions: hemangioma, Langerhans-cell, fibrous dysplasia
-most common reason for malpractice: did not x-ray when should have

-*Figure 8-1 (Evans). Lumbar spine assessment

-schober’s test: AS test 

-chest expansion is also for AS

-spinal stenosis: decompression

-osteoarthritis: NSAID, corset


-but NSAIDs are bad for cartilage repair


-and corsets decr ROM, which is also what you don’t want

-spondyloarthropathy: life-long exercise program
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-most L5 spondylo’s occur under the age of 10


-they probably had symptoms at the time of occurrence, but they were probably ignored


-if it is caught early (at the time of slip), and they could be braced, then it will heal

-unstable spondylo: L5 slides back and forth with compression/distraction test


-these people are a candidate for surgery

7-8% of Americans have a spondylo

-with spondylo’s:  facet-type syndromes, Kemp’s test is positive

-Meyerding’s grading method is the most consistent way of measuring

-98% of pars defects are at L5

-if L5 slides forward, cord could bind in the L4 lamina (cord pushed forward)


-look for L5 foot problems: foot/toe drop (scuffing feet while walking)


-surgical management: open up lamina at L4

High risk activities (for extension stress fractures):

-diving, gymnastics, dancing

-any cheap brace will work (just a simple corset)


-the brace is not necessarily to prevent movements, but rather to remind them to avoid flex/ext

-limbus (usually during teenage growth time)


-disc herniates out anterior portion


-leads to DJD b/c interrupts normal end plate

-Scheuermann’s: the schmorl’s nodes affect anterior end plate so that you get a kyphotic change

-Bastrop’s: kissing spinous


-body forms a bursa b/n these two bone (can lead to bursitis)

-Reiter’s is not nearly as common as AS

Diseases that can destroy multiple discs:

-hemochromatosis, alkaptonuria, any storage diseases (like iron storage) - goes to disc and destroys the disc

-metastasis goes to the vertebral body (the pedicle is the last thing to be eaten)


-if one-eyed pedicle sign, then mets is already very advanced

Langerhan’s cell ( silver dollar vertebra

3/20/09

-OCI can sometimes be painful


-bone gets white when added stress
-Reisser’s sign: ilium ossification


-risk for scoliosis is significantly reduced after full ossification of ilium
-pelvis is second in morbidity of all skeletal fractures (next to skull fractures)

-typically pelvis fractures are avulsion fractures

-secret for stress-fracture healing: if it hurts, then don’t do it

-mets to ribs and pelvis (any flat bone)


-mets doesn’t go to joints because no blood there

-enostosis = benign bone island


-bone islands don’t get bigger

-Paget’s is not always whiter


-instead look at the cortex ( cortex is thicker and the bone is fuzzy


-most common place seen is in pelvis

4500 – 6000 rads of radiation to the pelvis (not all at once) to treat cancer


-bone can be brittle (avoid adjusting that area)
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LBP

10yo


-most common reasons for 10yo to have LBP:


-trauma



-pars fractures (what kind of sports/activities do you do?)




-from multiple small traumas



-infection (not common)


-tests


-xray (neutral lateral xray)



-ortho tests for spondylo: flexion tests (touch your toes)




-most spondylo’s don’t like flexion (they like extension)




-Kemp’s might not be significantly positive


-if parts defect, then need to stabilize with a brace for 2-4 weeks


30yo


-most common reasons for LBP:



-disc




-valsalva




-SLR (with Braggard’s)




-WLR




-if positive valsalva AND positive WLR, then 92% that it is a disc



-facet syndrome


-treat disc herniation:



-Cox



-Basic



-decompression



-adjust



-teach them how to move

70yo


-questions to ask:



-have they had it before?




-get worried if 70yo with new pain




-any activities that aggravate?




-does it wake you at night?


-new pain in 70yo: compression fracture


-not common at L5 (if see at L5, then likely mets)



-compression fracture typically at T11-L2 (osteoporosis)



-to tell if fracture is acute, tap/vibrate/palpate it




-if it is tender in the area, then likely fresh fracture




-MRI can tell you how recent it is (and whether it is active, or has any soft tissue component)



-cheapest test for compression fractures in 70yo (if worried about MM, mets): ESR




-ESR should be less than 25 in a 70yo




-get nervous if ESR above 50




-if less than 55, then probably not mets



-if acute fracture:




-referral to hospital (depending on the state)




-possible treatment: vertebroplasty (blow it back up)





-this hardens up the vertebra and could cause the adjacent vertebra to get more stress (and break)

SLR without Braggard’s means nothing

Simple LBP if:


-no night pain


-they could flex


-negative SLR


-no regional sensory loss


-no superficial tenderness


-no LMN lesion

Root pain


-LMN pattern


-involvement of one or two nerve roots


-sensory loss

Pathological back pain


-Xrays positive for pathology


-nonmechanical back pain


-ESR > 25

Abnormal illness behavior (malingering):


-increase SLR on distraction


-pain stimulation with axial load


-nonanatomical tenderness


-overreaction to examination


-whole leg numbness


-walking makes back pain worse


-pain stimulation with rotation


-intolerance of treatments


-nonanatomical pain drawing


-whole leg pain


-never pain free last year


-litigation involvement

-L1 disc herniations tend to be central

-most symptomatic disc herniations are L5 or S1 nerve roots

-if not L5 or S1 roots, then possibly the T/S is the pain originator

Herniated nucleus pulposus


-if non-progressive, then chiropractic care (conservative treatment)

-intractable = not treatable (patient is not getting better)
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HIP pain


-almost all hip pathology is higher in men than women, except for congenital hip dysplasia

0-10yo


-congenital hip dysplasia
-more common in females

-can be bilateral



-often discovered when first start to walk


-AVN (legg calve Perthes)



-with severe cases, they will use traction for 6 months or more



-typically, just limit activity as much as possible and watchful waiting



-less than 1% of kids


-transient synovitis (most common cause of hip pain in kids)



-either upper respiratory infection or mild trauma (like after falling off a bike)



-tx: wait and watch



-typical resolution of hip pain within 1-2 weeks (synovectomy if hip pain persists)

10-20yo

-Labral tear

-usually trauma-related


-femoral acetabular impingement


-capsulitis

-SCFE – happens in growth spurt ages (more common in men)




-kids that are tall for their age




-late onset of sex hormones




-estrogen stops bone growth



-if x-ray on boards with growth plate still open on the hip, then likely SCFE (frogleg view)



-if manipulate an SCFE, then high risk for chondrolysis



-surgeons do not try to re-align (instead they just nail it in place)



-if teenager with hip pain, then need to rule-out SCFE before manipulating the hip



-often it is B/L



-caused by: hormone imbalance


-chondrolysis (“swiss cheese” ( bad)


-tumor (primary malignant bone tumor (osteosarcoma)



-happens where there is the biggest bone turn-over (typically at the knees)



-knee pain during growth spurt time is higher risk for osteosarcoma (need x-ray)

-in kids, hip pathology can present as knee pain, and knee pathology can present as hip pain

20-40yo


-bursitis (trochanteric)



-no trauma



-could be just the way they lie when they sleep


-facet syndrome


-a lot of referral to the hip


-L3 nerve root (meralgia paresthetica)


-seen in cops (with heavy belt)


-AVN (most worrisome in this age group)



-idiopathic, more common in men



-three high risk factors:



1 - sickle cell (blood disorders ( anything that can cause clumping, like gout)





-AVN in hip and shoulders

2 - trauma



3 - obesity



(alcoholism is also a risk factor, according to Yochum)

40+ yo


-Fracture (from fall on the greater trochanter)



-don’t usually walk in



-50% less hip fractures with hip girdles (with big pad over trochanter)



-more common in women



-with hip replacement, can’t do side-posture adjusting 




-if that hip is up (in side posture adjusting), then it could pop out




-if that hip is down, then could push it further in


-OA

-Mets


-the head of the femur is a potential



-if avulsion fracture of lesser trochanter, then it is probably mets


-Paget’s


-usually starts in pelvis



-treatment:  biphosphonates (that turn off osteoblasts)



-untreated Paget’s ( die from heart failure ( often they develop arteriovenous malformation (AVM)




-no blood going into the organs:





( tissue starts to die ( sends signal to heart to increase heart rate (vicious cycle)
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HIP radiographs
-femoral acetabular impingement (chondral defect) (Pitt’s pits)


-cause of unspecified groin pain


-femur neck rubs against labrum of acetabulum, in certain positions (can lead to early OA of hip)



-high-risk position: flexion and internal rotation of femur

-protrusio acetabuli – caused from anything that can destroy the joint or soften the bone


-RA (woman), AS (man)

-congenital hip dysplasia

-big babies, prolonged delivery (increased possibility of injury during delivery)


-could delay the normal epiphyseal ossification of the hip (by a year)

-leg pain in 5yo: legg calve Perthes

-leg pain in 12+yo (after start of growth spurt): slipped epiphysis

-crescent sign (starting to collapse), due to avascular necrosis


-causes: sickle-cell, the Benz (nitrogen bubbles due to fast changes in pressure, like with coal miners, oil riggers, divers)

FABERE


-watch out for knee pain


-most hip pain comes from walking


-if they walk and it hurts (in average 60yo), then likely DJD


-lay on back, bring leg up and push the leg into the hip joint (first part of FABERE test)

KNEE

-shoulder and knee are two most common extremities on boards
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-most common disorder of the knee: OA
-what is unique about the knee? It is unstable

-ACL: Lachman’s test is the preferred test


-when you pull, pull a little bit medial (35 degrees of bending stretches ACL the most)

-Sag sign: put both legs into Lachman’s position


-if PCL is torn, then tibia sags back

-MCL and LCL 
-if leg is fully extended then might miss the grade 1 sprains

-meniscus

-McMurray’s test: gold standard for meniscus injuries



-looking for a clunk (indicates meniscal tear)



-there are a lot of false negatives



-good for posterior meniscus tears



-meniscus has no pain fibers


-number one symptom that makes you think meniscus:



1-knee gives away



2-knee feels like it locks (or it just doesn’t feel right)


-if there is pain, then it will be joint-line pain

-Osgood Schlatter’s: swollen and tender


-looks like avulsion fracture

-fracture at the knee: lateral tibial plateau fracture (patient could walk in)


-elderly women, stepped off step and knee did not bend (landed with leg extended)

-osteochondritis dissecans is the most worrisome in kids (age 12-20, and over 60yo)


-bone bruise with hyperemia (sometimes causes cartilage to separate)


-repetitive trauma


-most common spot: lateral aspect of medial condyle of femur (where the ACL runs)


-use the tunnel view to visualize on x-ray

-Patellar dislocation
-reduction merely by straightening the leg out

-osteochondromatosis: knee and shoulder

-after the low back, the knee is the number one place for OA


-highest stress in the knee: behind the patella (number one place in the knee for OA)

-osteosarcoma (5-15yo)

-most common primary malignant bone tumor


-distal femur, proximal tibia


-codman triangle, speculation


-treatment: cut the leg off
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Boards Part 4 x-ray ( Topics to focus on:
-DDD




8

-spondylolisthesis

6

-uncinate hypertrophy

6

-paget’s (vertebra/femur)
5

-transitional segment

5

-AAA




4

-congenital block


4

-fibrous dysplasia (ilium)
4

-keinbock



4

-MM skull/femur


4

-if x-ray series, then always start with the lateral film
Skull


-MM: punched out lesions, same size, and scattered throughout skull (MM is most common for skull)


-mets: looks like coins, different size, throughout


-Paget’s: fuzzy


-if no holes in the skull, then check ADI

Lateral C/S


-ADI and clay shoveler’s fracture


-then look for DDD and DJD


-if film is very white (underexposed), then look for soft tissue swelling



-probably hangman’s fracture

-APOM:

-odontoid process (if it is straight, then it is not broken; if bent then it is broken)

-APLC

-can see carotid artery calcification (white flecks lateral to C3 or C4)


-look for pancoast tumor in apex of lung


-uncinate hypertrophy (better seen on oblique film)

-C/S oblique:

-know what level you’re at


-uncinate hypertrophy causing IVF encroachment

-MRI
-likely a disc problem

-AP T/S:

-scoliosis is most likely question


-check apex of lung first


-DISH (flowing hyperostosis)

-Lateral T/S

-DISH, AS, compression fx, mets (blastic)



-mets is more common in T/S then in L/S


-the hardest part is to figure out what level you’re on

-Chest (PA)

-heart (size; CHF)


-look for a white ball (one big one, or a bunch of smaller ones)


-apex of lung (make sure it is black and that you can see the ribs)


-central tumor: bronchogenic primary lung tumor


-fuzzy smaller tumors more laterally: mets (not scattered homogenously)


-small white solid dots: benign granulomas from a previous infection (any kind of pneumonia)



-scattered homogenously


-miliary TB (very rare)


-black hole around the edge (hardest to find): pneumothorax



-trauma, collagen disorder (Marfan’s), inflammatory disorder (AS), young women woke up with chest pain


-pneumonia has a nice shape (ie triangular, trapezoidal)

-Lateral chest

-look for fractured lower vertebra 

-Lateral L/S


-disc space, body shape


-mets, DDD, spondylo, fractured pars, aneurysm

-AP L/S

-transitional segment (look at TP of L5)


-count pedicles


-look for calcification (gallstone or kidney); if see calcification then check lateral film


-knife-clasp syndrome (spina bifida)

-Oblique L/S

-pars (know what level)

-Shoulder

-OA, rotator cuff tear


-black hole in humeral head is normal


-mets will be gross destruction
-Elbow


-fat pad (seen on lateral film)

-synoviochondromatosis (white dots in soft tissue)

-osteopoikilosis (white dots in the bone)

-Hand

-if full hand, then look for fractured finger (fat finger) ( most common pathology of hand


-OA seen at thumb (carpometacarpal joint)


-if wrist view, then colle’s or scaphoid fracture


-if both hands, then RA

-Pelvis

-if kid, look at the hips (SCFE over 10yo, Legg Calve Perthes under 10yo)



-if frogleg view on kid, then SCFE


-middle-aged patients: SI joints (AS)



-if 45yo women runner, look for stress fractures in pubis bone (superior pubic ramus) (pain in groin)



-big popcorn ball: calcified fibroma, leiomyoma (impossible to get pregnant)


-60+yo, then OA of hip, Paget’s, and mets


-AP Knee

-if old person, then DJD (medial is most likely)


-worry about a compression fracture on lateral plateau (tibial plateau should be flat across)



-if lateral tibial plateau dips down, then compression fx


-kid:  osteosarcoma



-medial condyle (lateral surface): osteochondritis dissecans

-Lateral knee: 



-look for osteophytes on back surface of patella



-tumors on distal femur



-lack of patella, or no fibula

-MRI of knee


-find the black triangles, and look for one with a white mark in it: posterior meniscus tear

-Ankle


-fracture (seen best on AP film)


-osteochondritis dissecans

-Lateral foot


-view is not really good for anything


-look for plantar spur, if this is the only view they give


-calcaneal fractures are extremely hard to see (so they will likely not give you one on boards)

-AP foot


-fractures (metatarsals) (know the names of the fractures)


-hallux valgus


-gout or OA of big toe


-possible fracture of a toe (but difficult to find)
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Final Exam: T/S, L/S, pelvis, hip, knee, foot

T/S


-midback pain is usually an arthritic condition ( costovertebral arthritis


-unequal leg length causing uneven pelvis is most common cause of scoliosis


-DISH (typically seen in mid/lower T/S first)


-AS (starts in pelvis, then to T/L junction)

-most common fracture: pars defect


-most happen under 5yo


-most common reason: hyperflexion/hyperextension

-kid with LBP that is 5yo, assume pars fracture, and brace

L/S


-questions on disc bulges (affecting what myotomes/reflexes?)



( know  L I C


-L5 and S1 nerve roots are the most commonly affected

L/S ortho tests


-SLR, Braggard’s, Milgram’s, WLR, Dejerine’s triad (+ laughing)


-laughing increases intra-abdominal pressure twice as much as coughing/sneezing/bearing down

Pelvis


-protection and blood making


-pelvis fractures are typically bad: avulsion fractures (in younger kids)


-good place for mets (bladder, colon, prostate)


-Paget’s ( most likely spot is in the pelvis



-biphosphonates and calcitonin are used to control bone turnover

Hip


-congenital hip dysplasia (usually found at birth, but sometimes not seen until kid starts to walk)


-Legg Calve Perthes (5yo) ( reduced blood flow around the hip



-the later they get it (ie around 10yo), then the worse the prognosis


-from 10yo to 17yo, then consider slipped epiphysis (SCFE)



-frogleg view


-avascular necrosis (most common reason for hip pain in 20yo – 40yo men)


-over 40yo, then arthritis


-in the elderly, hip fractures


-OA is number 1 arthritis in hip

Knee


-the one fracture that could walk in: lateral tibial plateau fracture in the elderly


-painful limp in the knee of a kid: Osgood Schlatters

-if knee pain, then take x-ray to rule out osteosarcoma


-know all 6 of the ortho tests of knee



-test for meniscus: McMurray’s 

-externally rotate: checks medial part




-mostly good for posterior horn tears (anterior horn tears are usually missed)



-ACL/PCL tests



-valgus/varus stress (LCL, MCL)

Tumors of the spine


-malignant ones need blood ( so they are found in the vertebral bodies


-hemangioma is the only non-malignant tumor that is found in the vert body


-benign spinal tumors are in the posterior elements

Infections


-TB (1/3 of the world tests positive, mostly in Africa/Asia)

-clay shoveler’s fx		2


-hemivertebra			2


-knife-clasp syndrome		2


-Legg-Calve-Perthes		2


-Odontoid fx				2


-osteochondroma			2


-osteopoikilosis			2


-teardrop fx				2


-Tranvers Process fx		2


-scoliosis				2





-os odontoidium		4


-OCI				4


-SCFE				4


-gout				3


-L3 disc infection		3


-vert compression fx	3


-ivory vert			3


-AS					2


-butterfly vert		2


-cervical rib			2











the guy with the bow tie


