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Thoracic Spine

Fewer unique things

Normals:

1. Kyphotic curve - 30-35 degrees

Kyphosis becomes pathologic at 55 degrees - begins to affect lungs, heart, etc. - most common reason for kyphosis is compression fractures

Problems

1. Mild continuous compression fractures throughout thoracic spine that causes increased kyphosis

2. Hiatal hernias
3. Scheurmann's disease - anterior collapses - 4 or more vertebra in a row that causes increased kyphosis - usually in teenage boys - treatment is bracing

4. Scoliosis

5. Schmorl's nodes

6. Compression fractures

Check sign - metastasis - traumatic event

Need to know if old or new fracture - MRI with gadolinium - acute fracture lights up because of blood

With plain film - determine a new or old compression fracture by pushing on it - use reflex hammer, tuning fork, etc.

Thoracic fractures are common

7. Arthritis at ribs - costovertebral junction

Typically seen at T10

8. Disc bulges 

Common

A lot of symptomatology

Orthopedic tests: Valsalva 

(Millgram's is best test for lumbar disc)

9. DISH

Worried about diabetes because of the way it affects sympathetic nerves in the area

Only affects the anterior bodies

Biggest concern is osteoporosis of the bodies

10. AS

Fusion of entire spine, front and back

Treatment - exercise, nutrition

11. Tuberculosis

Will spread anterior

Gibbus formation - acute angled kyphotic change in the spine

High risk for spinal infection - post-surgical or immigrant population (2 billion people have TB)

TB can affect the posterior body

TB is becoming more drug resistant

12. Blastic metastasis

Ivory white vertebra - lymphoma, metastasis, Paget's, bone island, degeneration

13. Lytic metastasis

Pancoast syndrome - classic symptoms is Horner's syndrome, neck and shoulder pain, smoking history, TOS

14. Multiple myeloma

Looks exactly like osteoporosis (fractures look alike)

Laboratory results

Differentiate with history - low grade fever, fatigue, smell, anemia, etc. With multiple myeloma

Classic 5 year survival for multiple myeloma is 20%

15. Leukemia 

Especially common in children

16. Osteoid osteoma

Painful scoliosis think osteoid osteoma or fracture (pain is usually at apex of curve)

Difficult to see on plain film

Like posterior part of vertebra

Treatment: deal with pain and hope that it goes away in 6 months or surgical removal

17. Hemangioma

Corduroy spine

Most common benign tumor of spine

Clinical significance - body is hard as a rock - can push out through back of body and get disc symptoms - perform MRI to see if tumor is coming out

18. Paget's

19. Langerhans cell 

Vertebral plana or silver dollar vertebra

Young person

20. Osteonecrosis (from steroid use) 

Vertebral body collapse with gas in the body

Problems to Focus on in Thoracic Spine
Scoliosis

Compression fractures

Arthritis (DISH)

Disc bulges

Ankylosing Spondylitis

Infection (TB)
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Classification of Scoliosis

Nonstructural

Postural

Habitual, very

Slight curves

Pain-provoked

Sciatic (antalgia due to nerve root irritation)

Painful lesion of the spine (inflammatory neoplasm)

Painful lesion of the abdomen (appendicitis)

Compensatory

Leg length discrepancy (actual)

Leg length discrepancy (apparent)

- Pelvic obliquity

- Muscle contractures

Structural

Infant

Juvenile

Adolescent

Adult

- May be a continuation of a childhood form, or may arise from separate entity

Neuromuscular

- Neuropathic

Etc.

Scoliosis

Measure

- Cobb angle - endplate to endplate from top and bottom

- Major and minor - largest and smallest (try not to use primary, secondary, and tertiary because primary says that it is the cause)

- Tell region, direction, amount of degrees and major or minor (example: Thoracic right 40 degrees major)

Idiopathic Scoliosis

Prevalence is less than 1%

Predominantly in girls 

Line up children by height and age (take tallest girls by age group)

Does mother, sister, aunt, etc. have scoliosis?

Then perform screening on these children

Perform Adam's test and then more importantly look at spine from side - child will have flat back from side view

AP curves make the spine stable - with scoliosis there is decreased AP curves, especially in thoracic region - occurs with rapid growth spurts

Typical growth spurt age for girl - 12 and 1/2 years old 

Boys - 13 and 1/2 years old

When these girls grow, the anterior part of disc grows faster than the posterior disc; this causes curves to straighten out

Steps in Scoliosis:

1. Decreased AP curves

2. Rotation

3. Lateral deviation

Postural Control

3 predominant inputs:

1. Eyes

Most important is visual impact - righting reflex

Blinding eye, lazy eye, etc.

2. Ear

Vestibular system - when ears do not agree with eyes it causes dizziness

3. Proprioception

Proprioceptor areas of body - bottoms of feet is the most - also sacral region (lower extremity) and C1/C2 (head)

All three are input to the CNS

All three may have correct input to CNS and CNS might be acting up so need to check CNS - how are they acting in school?

Risk Factors

11-14 years old

Growth spurt (tallest in class)

Intelligence - bottom 25% of class in middle school and high school

Flattened spine (no AP curves)

Other Studies
If you grow in your growth spurt rapidly - if growth of bone and vertebra is more rapid than growth of neural tissue then there is a stretch on neural tissue - need to shorten the distance that the curve has to go

Idiopathic scoliosis in children younger than 11 need to have MRI because may have spinal lesion, syringomyelia, etc.

Clinical signs and symptoms of stretch on cord - headaches, especially with exercise, inability to roll into ball, irritable, cannot perform sit-up, with gait walking on outside of feet - need to MRI these patients

Treatment

3 steps:

1. Make sure patient is subluxation free - especially in SMT, upper cervical, and sacrum

2. Range of motion - Wolff’s Law - if you leave something in a position unchanged, and then permanency begins

Take 4 x-rays - PA standing, PA lying down, then forcibly bend them and take another x-ray - from this you can predict how much correction you can get - then take left wrist view to see if chronological age matches bone age

Set-up an exercise program (ranges of motion using flexion/distraction table while in office, at home, use wobble board, Swiss ball, etc.) 

3. Electrical stimulation (square wave)

3:1 ratio

10-15 minutes per treatment

Come out onto soft tissue on side of curve as far away from spine that you can

Treatment time is 10-15 minutes every other day

Treatment Plan

1. Adjust

2. Range of motion

3. E-stim

3x per week

Use Riesser's sign to determine how long

Adult Scoliosis

Surgery is not worth the risk even for the pain

If pain is on outside of curve, there is problem with muscle

If pain on inside of curve, then it is degenerative joint disease

No way to determine when vertebra is done growing - continuation of the growth

About 1/2 to 1 degree per year is rate of progression of scoliosis for adult

Will not continue forever but scoliosis in adult will progress a little bit
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Midterm

Cervical spine

Shoulder

Elbow

Wrist

Thoracic spine

For each section KNOW:

Anatomy/anomalies

Trauma

Arthritis

Orthopedic tests

Special notes


C-spine - whiplash

 
Shoulder - impingement


Elbow - fat pad


Wrist - carpal tunnel

Multiple choice, true/false, matching

Know myotomes, dermatomes, etc.

Cervical spine - Fractures of C1, C2, compression, RA

Shoulder - dislocation of AC joint and GH joint

Elbow - nursemaid's elbow

Wrist - Colle's, navicular fractures, lunate, OA, and RA, Tinel's

Thoracic spine - compression fractures and pathological fractures, DISH, OA, scoliosis
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Lumbar Spine

Back pain is main reason for which people limit physical activities

Although jobs of heavy lifting have decreased, low back pain has not

#4 behind hypertension, DM, and angina

Most expensive thing in health care system

50% of spine surgeries are deemed unnecessary or failed

Bed rest does not work despite that it is commonly prescribed

Low back pain --> Lumbosacral or other locations

Lumbosacral - chronic or acute

Chronic - degenerative arthritis or spondylitis postural

Acute - non-mechanical (referred pain) or mechanical

Other locations:

Above L1 - chest, gallbladder, pancreas, aorta, thoracic spine

Flank - kidneys, ureter, retroperitoneum, chest, gallbladder

Groin - hip, ureter, testicle, inguinal, vascular, GI

Buttock - pelvic

Thigh - hip

Mechanical - Simple mechanical (hurts when move), radicular, or "ominous"

Simple mechanical - mechanical precipitant, worse with back motion, relief with rest, back pain predominates - limited ROM, paraspinal muscle spasm, no traction/neurological signs

Radicular - pain distribution, worsens with Valsalva maneuvers, neurological symptoms, leg pain predominates - positive traction signs, neurological findings - herniated disc, spondylosis, spondylolisthesis

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, bilateral, atypical, or worrisome neurological findings - osteomyelitis, metabolic bone disease, inflammatory spondylolitis, neoplasms, others (hemorrhage, abscess), unstable spine (fractures), spinal cord/canal disease

Orthopedic tests

Goldthwaite's 

Millgram's

Osteomyelitis

1. Post surgery

2. Children

3. Immigrants (tuberculosis)

4. Farmers and veterinarians

Metabolic Bone Disease

Osteoporosis

Inflammatory Spondylitis

Ankylosing spondylitis (treatment is motion, steroids do NOT work)

Others: 

Reiter’s (male with foot pain)

Psoriasis (90% will have skin lesions)

Ulcerative colitis - x-ray will look same as AS - high risk for colon cancer

Crohn's disease

Neoplasms

Males - prostate - likes pelvis best but also like lumbar

Breast cancer - likes thoracic spine but will go anywhere

Multiple myeloma - looks like osteoporosis initially - fatigue, night sweats, low grade fevers, anemia

Multiple myeloma in children - leukemia

Children

Check for fever 

Fracture

Most common in lumbar spine is pars defect

Usually under the age of 10

If under age of 4 usually get spinal bifida 

Usually repetitive extension (examples: diving, football, gymnastics)

Used to be more common in boys but now more common in girls

Most spondylolistheses will be Grade 1 - less than 25% slippage

Girls tend to have Grade II or III

Palpation - broken part that stays back - bump

Treatment

X-ray in 5 year old will show nothing

In bone scan there will be hot spot

Brace until bone heals
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Lumbar Spine

Cupid's bow - normal finding

Nuclear invagination - normal variant

Spina bifida:

1. Midline deviation - congenital - spina bifida oculta

2. Spondylolisthesis - transverse processes are close to sacrum - alters normal progression and fusion of posterior arch

Knife clasp - big spinous process - usually no symptoms

Transitional segments - question is the segment moveable or fused - higher pathology findings around transitional segment because change in biomechanics

Spondylolisthesis - degenerative or lytic - Myerding grading (on oblique film the width of collar is how far the vertebra has moved or look at lateral) - degenerative has no fracture line

Grade I or II L5 spondylolytic - young men

Grade I degenerative L4 - women

Inverted Napoleon hat sign 

Eburnation - white vertebra - cause of stress

Buttressing - built up bone for stabilization

Scoliosis

Compression fractures

Transverse process fractures - usually takes severe trauma

Most likely reason for black line on transverse process in lumbar spine is psoas shadow - mach line

With multiple fractures may have calcification build-up causing fusion

Complete transection - fracture dislocation - major trauma

Arthritis in Lumbar Spine

L5 number one place and L4 second

Subchondral sclerosis and disc space narrowing - degenerative

Vacuum phenomenon - advanced degeneration

Osteophytes 

Schmorl's nodes - happens when patient young - when endplates still growing - will affect the disc above and will develop degenerative disc disease

Limbus deformity - length of body increases 

Facet arthrosis - increased size - capsule irritated - small IVFs - can cause canal stenosis

DISH

AS - no SI, trolley track sign, thin syndesmophytes, etc.

Alkaptinuria - break-down of certain proteins - no discs - deposition disease - back pain

Tumors (Benign and Malignant)

Missing pedicle - winking owl - not a good sign to count on for mets 

Anterior cortex around bone missing - metastasis

Compression fracture - ragged holes - check sign - cortex missing - metastasis

Osteosarcoma

Ivory vertebra - blastic mets

Plasma cell myeloma (multiple myeloma) - looks like osteoporosis - have to look at patient and check other signs - anemia, sweats, fatigue, etc. - average survival 3 years

Compression fracture - anterior and posterior

Bone island

Hemiangioma - vertical striations - sharp cortex

Other Problems in Lumbar Spine

Kidney stone - will show up on lateral in back of vertebra - need to look at AP view to see if moves

Paget's - picture frame - ivory vertebra - thick cortex - worried about soft bones and fractures - also worried about conversion into sarcoma - physical exam finding can be hypertension - treatment is drugs (bisphosphonates)

Histiocytosis X - Langerhans granuloma - eosinophilic granuloma - 3 different forms - can affect vertebra of kids - vertebral plana or silver dollar vertebra - vertebra will usually come back to normal size overtime - no treatment

Osteoporosis - tests include DEXA scan - risk factor for fracture
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Pelvis

Often seen on AP lumbar film

Normal Anatomy

Riser’s sign - used to determine developmental stage - used for scoliosis

Phleboliths - calcifications in veins from pressure - need to look at where they are because may be stone coming down through ureter instead of phlebolith

With kids worry about the hip - fractures

With young adults worry about SI joints - AS - no SI joints

Elderly - metastasis and Paget's

Fractures

Pelvic fractures that are ring fractures will not walk into your office - usually caused by trauma

Pelvic fractures that are break on one side will walk into your office - usually sports related or avulsion fractures

Worse in morbidity and mortality

Most common is an avulsion fracture where sartorious attaches - especially seen with kickers (example: soccer, football, etc.) - treatment is nothing accept restrict activity - usually is undiagnosed

Rectus femoris avulsion fracture - can be more significant

Rider's bone - avulsion of hamstrings - was seen in a lot of horseback riders - can develop big abnormalities

Avulsion of the Riser’s zone 

Stress fractures - seen in 2 groups of people: young women that are usually athletic and elderly people who are osteoporotic but are still active - classic complaint is groin pain - may not see on x-ray until callous formation begins

Symphysis pubis 

Tumors

Prostate carcinoma - increased density of bone - fuzzy cortex

Pelvis is at high risk for metastasis because flat bone that has a blood supply

Diffuse osteopenia - young child - leukemia and osteogenesis imperfecta

Bone islands - right above femur is second most common spot and in femoral neck (most common) - find old films - get smaller over time - second most cheapest test is ESR (people with Mets will have high ESR, normal ESR is around low 20s, for elderly upper 20s)

Other Problems

Paget's - fuzzy cortex - most common location in ileum and down into symphysis pubis - will be hot on bone scan - likes flat bones

Osteomalacia - most likely elderly woman - multiple fractures with no trauma - insufficiency fractures - Vitamin D deficiency - the farther north you go the less Vitamin D - also seen often in nuns because never go in sun except when covered up and bad diets - have to do a biopsy to distinguish from osteonecrosis
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Hip

Birth:

1. Congenital Hip Dysplasia

Female: Male 4:8

Familial

Breech delivery

Unilateral (80% of time it is left hip)

More common in Native Americans

Rare in African Americans

Orthopedic test: Ortolani's and Barlow's

Treatment: brace or double/triple diaper

X-rays usually are not good until about 6 months

Ultrasound and MRI are better diagnostic tools

0-10 Years Old:

1. Legg Calve Perthes

Disease that can have devastating effects if goes through full route - can cause total collapse of femoral head

X-ray - 50% odds of seeing it

Losing blood supply (osteonecrosis) - proposed theory for cause is increased pressure in the joint capsule - increased pressure will block the veins - venous stasis

Treatment: one treatment is to drill a tunnel to relieve pressure that builds-up inside the head 

Also watchful waiting is considered a treatment

The younger the patient the better the prognosis

Another treatment is to put patient in bed and put them in traction so they will stay in bed (traction does not help the healing process)

Recommend co-management with orthopedist 

Diagnosis:

Most sensitive study is MRI (least invasive) 

Also bone scan (cold bone scan)

Often bilateral

NOTE: Most common cause of painful limp in child is transient synovitis (usually follows upper respiratory infections) - lab work usually normal

10-16 Years Old:

1. SCFE 

Obese and tall males 

Diagnosis: Frog-leg view

Cause: Not sure but think there is an imbalance between hormones - growth hormone and sex hormones (especially estrogen) - growth hormone makes the bone bigger and the sex hormone stops the growth

Adjusting the hip is contraindicated

Treatment: REFERRAL - surgery that includes pinning bone in place

16 (20)-40 Years Old:

Hip problems not very common

Osteonecrosis is most cause 

Highest risk group is sickle cell disease 

Alcoholism, gout, lipid disorders, etc.

Orthopedic test: Patrick Fabere

40-60 Years Old:

Osteoarthritis - very common in the hip

Chief complaint will be pain during weight bearing and gait will be shortened (will not fully extend the leg so the tibia rotates externally)

Diagnosis: X-ray

High hip is more likely than the low hip to get OA

60+ Years Old:

Most common cause of hip pain is fracture

Usually will have fallen (they do not fall and break though - they break and fall)

Under 70 years old - wrist is more common - enough muscle and coordination

Over 70 years old - hip more likely fracture because no muscle and coordination - usually a subcapital fracture (most common femur fracture)

Will see a lot of hip replacements - do NOT adjust side posture because if hip down can cause protrusio acetabuli and if hip up can cause dislocation
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SI Problems

1. Osteoarthritis

May see vacuum phenomenon

Calcification of the ligaments

SI joints are not clear on x-ray

2. OCI

Looks like increased bone on x-ray

Increased stress on bone - both sides of joint

Pain pattern - groin pain instead of low back pain - does not have to be bilateral

Degenerative change from overstress

Depends on leg length and pelvic distortion

Seen will multiparous women or obese people

Hip

1. Synovial pit

Normal variant

If enlarged can cause weakening of bone

Usually seen in younger children

2. Congenital hip dysplasia

Angles

1. Femoral shaft angle

Normal is 120-130 degrees

Decreased can be LCP

Increased usually congenital

2. Iliopectineal line

Head of femur should not go by

Protrusio acetabuli

Women: RA

Men: AS 

Also osteoporosis, osteomalacia, trauma, Paget's disease, osteoarthritis, metastasis, etc.

Very painful

Congenital Hip Dysplasia

Slows development of femur head

SCFE

Teenagers with hip pain

May not be able to see is on AP view

Need to perform frog leg view

Pinning is treatment

Hip Fractures

Can be caused by trauma

Arthritis

Osteophytes never form around head because labrum

Decreased joint space

Subchondral sclerosis

Chondrolysis

Destruction around head where it fits into cavity

Cartilage sticks together

Legg Calve Perthes

Collapse head of femur

Crescent sign on x-ray

No good treatment

MRI has advantage - easily visible

Osteonecrosis

20-40 year old men with hip problems

Usually caused by trauma

Worried about men who play sports (especially hockey, football, etc.)
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Knee - Orthopedic Tests

Knee bent when injured - ligamentous injury

Knee extended - rule out fractures

ACL and PCL test - perform PCL test first

With PCL injury, tibia will slide back - Sag sign - make sure contours of knees are the same

PCL injuries - more than half are complete tears - seen with car accidents - not common - x-rays are negative

ACL - Lachman's test - anterior-medial pull

Valgus and Varus stress test - leg slightly bent will catch incomplete tears - leg fully extended will only catch large complete tears

Meniscus - McMurray's test - catches mostly the posterior tears - no good test for anterior tears - MRI is best diagnostic tool - chief complaint will be joint line pain (will hurt right along the joint) - another complaint is that it swells for no reason

Trauma - ACL and PCL injuries usually have meniscal injuries also - need to perform an MRI

Knee Problems
Children:

No classic problem

JRA (Still's disease) likes the knees - swollen, painful knee with no history of trauma - NOT common

Osgood Schlatter's disease - no x-ray diagnosis - swelling of patellar tendon at tibial tuberosity - clinical diagnosis of pain, usually bilateral (60-70%), usually doing activity - usually under 10 years old - if in adult it is usually traumatic - treatment is rest

#1 Malignant tumor of bone - Osteosarcoma - more likely to affect children - seen on x-ray - NEED TO RULE OUT (teenage child with knee pain) - bone-forming tumor - makes bone more white 

OCD (Osteochondritis dessicans) - most common place is knees - take a tunnel view x-ray - cause is probably trauma (one traumatic event or multiple small traumatic events) - bone contusions lead to OCD - if large enough fragment may use a bone fragment but if not large enough may remove fragment

Dislocation

Patellar dislocation - usually trauma-induced - can easily happen with some people because shape of patella - straighten leg out and patella will go back in - underlying soft tissue damage, bone bruising, etc. - takes a long time to heal 

Young Adult:

Nothing really likes the knee

Older Adult:

Osteoarthritis - knee is most common arthritis joint outside the spine - most common x-ray finding is medial compartment joint space narrowing - knock-knee - lose stability of ankle because when fully extend leg the tibia does not rotate and lock the ankle in so intrinsic muscles of feet have to work harder - subchondral sclerosis, osteophytes 

Most common joint for arthritis is behind the patella

RA of knee - joint space narrowing - osteopenia - no osteophytes

CPPD - calcification of meniscus of knee - joint space narrowing, subchondral sclerosis - common on West coast 

Knee pathology will have hip complaint, and hip pathology will have knee complaint (CHECK BOTH JOINTS) - usually seen with children but common in adults

Paget's - saber shin
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Thoracic Spine

Orthopedic tests 

None
Trauma

Compression fractures

Rib fractures - pain between T1 and T12 - take chest film because afraid of punctured lung - no treatment
Arthritis

DISH - more common in thoracic spine

DJD

Arthritis of rib heads where transverse processes

AS - starts in SI - goes to thoracolumbar junction and typically goes up (T12-L1) - squaring, shiny corner sign, syndesmophytes
Infections/Mets/Tumor

High risk for metabolic fractures - osteoporosis

METS likes thoracic spine - lung cancers
Special

Scoliosis

Lumbar Spine

Orthopedic tests

Neurological tests

Know neuro for lower extremities
SLR

Millgram's

Schroeber's - AS
Trauma

Spondylolisthesis

Compression fractures

L5 compression fractures - almost always pathological
Arthritis

Facet
Infection/Mets/Tumor

Not as common

Maybe upper lumbar
Special

Transitional segments

Spondylolisthesis - fractures and degenerative

Pelvis

Orthopedic tests

None
Trauma

Avulsion fractures (especially kids) - sartorious, hamstrings, rectus femoris

Stress fractures - especially women, athletes or osteoporosis

Arthritis

Infection/Mets/Tumor

Tumors common area because flat bones

Paget's disease
Special

OCI

Avulsion fractures

Hip

Orthopedic tests

Most hip pain is tested by walking

Or sitting in weird position
Trauma

Fractures - top 3 for morbidity and mortality
Arthritis

Rheumatoid - joint space narrowing, protrusio acetabuli

Osteoarthritis
Infection/Mets/Tumor

Transient synovitis in children - viral infection - lab work nonspecific

Special

By age group

Congenital hip dysplasia

Transient synovitis

LCP

SCFE

Avascular necrosis

OA

Hip fractures

Knee

Orthopedic tests

Several

ACL

PCL

Medial and lateral meniscus

MCL

Trauma

Fracture - tibial plateau compression fracture in elderly patient - usually stepping off curb
Arthritis

Osteoarthritis

Kids - JRA (Still's), juvenile chronic
Infections/Mets/Tumor

Not common
Special

Kids - osteosarcoma - most common place for malignant bone tumor

Infection in US

Surgery

Immigrants

Immune-compromised

