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Cervical Trauma

Fractures

1. C1 

- Jefferson (Burst):

Axial compression

APOM

Overhang sign

Can take another view or get CT scan

Clinical instability - neural compromise if patient continues with daily activities

>7 mm - considered unstable - transverse ligament ruptured

Steele's rule of 3 - area inside of atlas - 1/3 by odontoid, 1/3 by cord, and 1/3 of free space

- Fracture of posterior arch of C1 

Happens with flexion or extension

Worried about vertebral artery

Not as common as Jefferson's fracture

2. C2

- Hangman's fracture 

Most commonly missed fracture out of emergency rooms

Traumatic spondylolisthesis of C2

Not fatal unless associated with hanging

Usually stays together - have to do a flexion view to see parts separate

- Odontoid fracture

Seen on lateral and APOM

Types I, II, and III 

Type I - fracture above transverse ligament

Os odontoideum - undiagnosed fracture when child was little - not usually unstable - need to perform a flexion view to determine stability

Type II - unstable - at base of odontoid - transverse ligament not intact and so can compress cord - most common dens fracture - odontoid will be tipped to one side or the other - needs to be surgically corrected

Type III - hard to see - usually non-displaced - easy to see on CT and MRI - usually heals 

3. C3 - C7

- Clay Shoveler's 

Mechanism of injury - flexion 

Fracture of the C7 spinous

Blunt trauma

No physical disability

If you cannot get all 7 vertebrae on lateral cervical, then take right and left obliques
-tear drop- anterior body corner

-flexion – compression can affect top and bottom of anterior vert.
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Normal Variants

In children the disc grows first - sometimes the disc space is larger than the vertebral body

ADI for adult - 3 mm

ADI for children - 5 mm - do not assume the measurements for children are correct - may be less

ADI decreases as you age

1. Growth center in the dens - looks like a fracture on a lateral cervical

2. Non-segmentation at C2 and C3 - looks like a large C2 - most commonly missed anomaly - also can have occiput fused to C1 - at higher risk of instability - need to do flexion/extension views - may need to do a MRI or CT because the cord may be compromised - no contraindication to adjusting but need to know clinical signs and symptoms

3. Agenesis of the posterior arch of C1 - anterior tubercle is enlarged and white which means that stress has been put on it - no contraindication to adjusting, need to know clinical signs and symptoms that the patient presents with

4. Spina bifida occulta and anterior tubercle is enlarged and white - need to do a flexion/extension view to see if there is instability - no contraindications to adjusting

5. Arcuate foramen - posterior ponticus - calcification of atlanto-occipital ligament - 15% of people have this - medical data says that should not adjust - no studies that show that adjusting has a risk associated with it

Some people may have partial ones

6. Intertransverse foramen - 2 holes superimposed on each other -normal - not a variant

7. Mach lines on dens - no fracture

8. Gapping between front teeth - looks like transverse fracture of dens

9. ADI different sizes - take the smallest distance

10. Calcified stylohyoid - Eagle's syndrome

11. Fusion of occiput and C1 and C2 and C3

12. Anomalous spinous process - sometimes C1 posterior arch meets with C2 spinous

No bursa in the spine normally but sometimes when the spinouses come together the body will produce bursa which can cause pain

When fuse posterior arch, not sure about IVF's so need to perform oblique views

13. Ring Apophysis - normal in young patient - occurs in mid teens

14. Blocked vertebra - above and below worried about degeneration

15. Unfused

16. Cervical ribs

17. Tracheal ring calcification

Problems in Upper Cervical
1. Longus colli attaches to C1 anterior tubercle - osteoarthritis or calcification of the longus colli tendon 
2. Enlarged ADI - should not be concerned about this space

Should be worried about the length of posterior arch because that is where the cord is located

3. Traumatic spondylolisthesis of C2 - Hangman's fracture - not fatal fracture unless a rope is attached - opens up space for cord - usually causes a lot of pain

4. Jefferson’s fracture

5. Posterior arch fracture

6. Hangman's fracture

7. Clay Shoveler's fracture

8. Tear drop in lower cervical spine - hyperextension caused no big deal, flexion with compression worried about fragments being shoved posteriorly

9. Vacuum phenomenon - hyperextension causes tears - shows up on flexion views - usually an acute tear - bad prognosis
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Whiplash: The Epidemic

H.E. Crowe, MD, in 1928, was the first to use the term whiplash

Studies
Ian Mcnab, M.D.

Of 266 medical legal cases of whiplash, 45% were still symptomatic two years after settlement

Deans et al.

36 of 173 remained symptomatic after one year

Norris and Watt

44-90% remained symptomatic after 22 months

Gargan and Bannister

After 10 years, only 12% full recovered

Croft and Foreman

More than 50% of cervical acceleration/deceleration (CAD) injuries have associated low back pain

Things you injure in whiplash 
Muscle/ligament tear

Fracture

Thyroid injury

Retro-ocular hemorrhage

Retropharyngeal

Hemorrhage

Cord contusion

Etc

These lesions have been seen in humans as well:

Military and civilian experiments

Autopsy reports

Biomechanics of Whiplash

Severy and Matthewson - "G forces on different parts of the car and the patient" (graph)

The later you start to move, the more acceleration that you feel

The victim's head and neck are subjected to 2 1/2 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

Mass of Vehicles

A streetcar traveling at a speed of 3 mph will produce the same damage as a compact car traveling at 40 mph

Ramping

Proximity of head restraints

Seatbelt and shoulder harness

Other Important Conditions
Brakes

Road conditions

Seatback stiffness

Compressibility of cars

Second collision (less energy transfer but with second collision you already have an injured neck so can cause more injury)

Human Factors

Age: 

- Tissues are less elastic

- 40% less range of motion

- Need longer healing time

- 25% loss of strength

- Slower reaction time

Sex:

- Shutt and Dohan found a higher incidence of neck pain in women (at 6 months, 75% still symptomatic)

Position of head at impact

Surprise collision

Pre-existing conditions

Documenting the Soft Tissue Injury

1) Careful history and exam

2) Accurate, complete history notes

3) X-ray 

4) CT scan to document disc herniation or fracture (MRI is better) (if doing CT scan perform with contrast so can see cord better)

5) MRI for documenting disc herniation or other soft tissue lesion (expensive)

6) Fluorovideo motion analysis (FMA) to document ligament instability (one of the most important tools in CAD cases)

7) Thermography - shows a reflection of blood supply and nervous system

8) Bone scans, CYBEX testing, EMG, and NCV

9) Medical photography
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Prognosis: Why does the pain last so long?

1) Muscle heals with collagen scar: this scar is weaker and less elastic than normal tissue and is supersensitive

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

Chronic Pain Cycle

Injury --> Ligamentous instability --> Pain --> Muscle spasm --> altered biomechanics

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 . . .

What about the Future?

Chronic disability

Degenerative disc disease

Spondylosis

HOHL found an incidence of degenerative change in 39% of patients sustaining CAD injury compared to 6% incidence in age matched controls. CROFT and YOUNG. . . 

Head Injuries

Post-concussion syndrome

Post-Concussion Syndrome

Headache

Neck pain

Dizziness

Concentrating

Intolerance to alcohol

Personality changes

Insomnia

Irritability

Anxiety 

Memory loss

These conditions historically have been passed off as "litigation neurosis."

Wickstrom, Ommaya, and Liu have produced . . .

Diffuse Axonal Injury (DAI)

Retraction balls

Microhemorrhages

From shear forces

Probable cause of PCS

(TAMARA SMITH HERE IS YOUR RECOGNITION IN WRITING!!!)

Documenting the Soft Head Injury

1. EEG

2. CT

Etc.

TMJ Injury

Trauma occurs at the time of injury and in the aftermath due to complex biomechanical interactions between the neck and the TMJ

Where does the DC fit in?

Manipulation is the only effective way to reduce fixations/subluxations

PT modalities to prevent excessive scar and manage pain

DCs have the most experience with these soft tissue lesions

Whiplash

Injury is not necessarily due to amount of flexion/extension (often does not exceed physiological normals)

The injury occurs due to the s-shape curve

- Shoulder shoved under head, shortens distance between the head and shoulders

- Inertia prevents head from going up = bucking

- Hyperflexion upper cervical spine (disc compression)

- Hyperextension lower cervical spine (ligament tears)

- Then head goes into extension, but now the tissue is damaged = more damage

Thresholds of Pain (Low --> High)

Periosteum 

Ligaments

Joint capsule

Tendon

Fascia

Muscle

(Most sensitive --> least sensitive)

Whiplash Injury

1. CNS

2. Vascular - vertebral artery - atlantoccipital ligament (if posterior ponticle), posterior arch of C1, lateral mass of C1

3. Bone - micro fracture

4. Muscular - suboccipital on flexion, longus colli tears on extension (sympathetic chain lies on this muscle)

5. Ligaments - 20% delayed instability in hyp when posterior elements torn (Anterior Longitudinal Ligament - extension, interspinous - flexion)

6. Other

- Esophageal perforation (especially if osteophytes)

- Breast - cancer

- Nerve roots - double crush syndrome

- Discs - anterior longitudinal ligament and posterior annulus

- Sympathetic chain - Horner's

- TMJ - anterior subluxation

- Low back - side collision and seat belts 50-90%
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Tests for Whiplash

History and consultation
X-rays

O'Donohue's test:

1. Active range of motion

2. Passive range of motion through the range of motion that causes pain - checking for ligament sprain

3. Resisted range of motion - checking for muscle strain

Discs:

1. Valsalva - herniated disc

2. Compression - positive is when causes more pain (2/3 disc and 1/3 facet) - can distinguish between disc and facet by performing compression in flexion (disc) and extension (facets)

3. Distraction - positive is when pain is decreased - confirmatory test for disc or facet - cannot distract the head enough to cause damage to the ligaments

Ligaments:

1. Perform flexion/extension to distinguish which ligaments are injured (most commonly injured ligaments are ALL or PLL)

Other tests:

1. Spinal percussion

2. Cranial nerve exams - assesses brain damage

Prognosis Scale for Whiplash Classification System of Foreman and Croft

MIC = Major injury category

MIC 1 = symptoms directly relating to injury but no objective findings on physical examination

MIC 2 = MIC 1 + decreased ROM of cervical spine +/- increase of cervical diameter, NO neurological signs

MIC 3 = pain and neurological signs

Each category starts with a point value

Modifiers

Canal size 10-12 mm 

Canal size 13-15 mm

Straight cervical curve

Kyphotic curve

Loss of consciousness

Fixed segment (flexion/extension)

Pre-existing degeneration

Prognosis Codes

1 (10-30 point) - excellent

2 - generally good

3 - poor

4 - guarded

5 - unstable

Treatment

RICE 1-5 days (rest is counterproductive to whiplash injuries)

Soft collar - Traction should relieve symptom, if not - no collar, no atrophy

Gentle massage - muscle spasm, drainage

Ultrasound - aid phagocytosis

High voltage, TENS, and Electro-acupuncture

Early mobilization

Isometric exercises

After Acute Initial Stage

Cervical traction - decrease fibrous adhesions, increase healing muscles

Pre heat (moist)

Hand traction first

Etc.

Recovery Rate

Earlier treatment yield better prognosis

If patient is not better within 3 months, bad prognosis
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Other Problems in the Cervical Spine

Degeneration (Osteoarthritis)

Degenerative disc disease

Osteophytes

Decreased disc space

Anterior longitudinal ligament calcification

Limbus deformity - early degenerative changes, the disc invaginates into the end plates causing a triangular-shaped piece of bone off of the end plate

Uncinate arthritis occurs with degenerative disc disease causing a change in density on x-ray making a black line visible across the body on a lateral (Mach line)

C1-C2 arthritis - ADI narrows with degeneration

Calcification of the longus colli muscle

Facet arthritis - lateral view is not as good as the AP view when diagnosing - can cause anterior slippage

DISH

Flowing exuberant calcification on anterior bodies

Facets are normal with DISH (compared to AS in which the facets will show degeneration)

Clinical presentation will be dysphagia (difficulty swallowing because compression of the esophagus) 

DISH usually starts in on anterolateral thoracic spine - where sympathetic chain lies - sympathetic chain can get disrupted with DISH

Concerned with diabetes because sympathetic chain disrupted

Look for osteoporotic bone

May have calcification of the PLL

Rheumatoid Arthritis
Diffuse bone loss

Enlarged ADI

Synovium around the odontoid can cause erosion of the transverse ligament and the erosion of the odontoid

Can destroy the facet joints

Chronic Juvenile Arthritis
Small vertebra is the clue

Fused facets, bodies

OPLL

AS

Facets are degenerated

Spine is stiff and weak

Carrot-stick fractures (can be from trivial trauma)

Bodies and facets fuse

With fracture can get paralysis

Psoriatic Arthritis

90% will have skin lesions

Reiter's

Affects almost 100% men

Chief complaint is mainly foot pain

Ochronosis (Alkaptonuria)
Young person with degenerative disc disease and no history of trauma

Infections

High risk patients are post-surgery, children, and immunocompromised (transplant patients, AIDS)

Joint space destruction and endplates on both sides are destroyed

Most common is TB (gibbous formation)

Metastasis or Tumors

Not as common in cervical spine as in thoracic or lumbar spine

Osteochondroma - benign - removed if cause problems

Hemangioma

Paget's disease - fuzzy, expanded bone, large cortex - worried about weak bone and because bones are expanded worried about IVF encroachment

Neurofibromatoma or Aneurysm

Enlarged IVF

Eosinophilic Granuloma (Langerhan's cell granuloma)

Vertebral plana

Young person

Vertebra can regenerate itself and go back to normal size
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Erb's Palsy

Due to to stretch of brachial plexus (C4-C6)

Common birth trauma, whiplash, sports

"Waiter's tip deformity"

Treatment: wrap hand about front of body - often recover before leaving hospital

Klumpke (boards)
Deeper plexus injury (C4-T1)

Horner's syndrome
"Claw hand"

Common in motorcycle accidents

May have Erb's palsy with this

Complication of surgery

TOS

Overhead work common cause

Classic presentation - medial forearm of dominant hand (ulnar distribution)

- If non-dominant hand, may be heart attack

- If switches from side to side, may be a disc

Numbness, tingling

Spear throwing position hurts this the most

About 5% are vascular

About 95% are neurological

1. Adson's test – scalenes; anterior scalenous syndrome; turn head into it (mm shortens and fattens) & turn away (almost always neuro)
2. Costoclavicular test: 1st rib (get clavicle and 1st rib to approximate--- take deep breath and pull arms, head or push down; M/C TOS test
3. Wright's (hyperabduction): caracoid process or mm that attaches to the area (spear throwing position
4. shoulder depression test: brachial plexus & TOS

5. Allens test: vascular signs; red spots from hemmorhages

erbs point: over ist rib and clavicle
6. Roos test: vascular
Cause of TOS:

- 30-50 years old (old and febile—people go back to fetal position)
- Occupation(postman, over the head workers)  
- hyper developed musculature

- Cervical rib may increase risk, but is not the only cause

- Atherosclerosis

- Scoliosis

- Whiplash

- Subluxation

- Posture

- Osteoporosis

- Physical labor

- Clavicular fracture (M/C)
- AS, DM, RA
Conservative care

Medical treatment - cut off 1st rib

Shoulder

After low back pain is second most common chief complaint among elderly

Fracture/trauma

- Clavicle

- Bankhart lesion

- Hill Sachs deformity/lesion

- AC dislocations

- GH dislocations

AC Dislocations

Grade 1 - no change on film

Grade 2 - clavicle elevated, some ligaments ruptured

Grade 3 - rupture all ligaments, clavicle elevated

May have fracture also

GH Dislocation

Can have severe consequences

Classic mechanism = FOOSH

95% anterior dislocation

Tears through capsule

Presents shoulder down and arm out

Subcoracoid - dislocation and lodges under the coracoid process

About 1/3 have associated bony fractures

Kocher's maneuver - long axis traction and roll arm over (may have to do several times)

Avulsion fracture of greater tubercle is common in about 33%

Hill Sachs Lesion

Recurrent dislocation cause v-shaped groove

Posterior Shoulder Dislocation

Usually reset themselves - but MRI shows muscle tears

A to P direct blow, lightening strikes, electroshock therapy

Advanced Orthopedics
Class #8
Monday, October 11, 2004

Shoulder

Sprengel's deformity - scapula fails to descend

Humeral pseudocyst - looks like a tumor

Fractures of clavicle - most common is middle one-third

Compression of humerus into acromion process - usually occurs in osteoporotic people

Avulsion of greater tubercle - occurs in about one-third of people with dislocation

Bankart lesion

Hillsach's deformity

Grade 3 shoulder dislocation - AC joint separation

Osteolysis of distal clavicle

With bone scan, the SI joints and AC joints are always hot in a normal person because a lot of osteoblastic activity - overuse syndromes

Osteoarthritis - not very common in the shoulder at glenohumeral cavity - more common at AC joint

Most common reason patients will present with shoulder pain is impingement syndrome

Long head of biceps holds the humeral head down into the glenoid cavity - rheumatoid arthritis eats away at long head of biceps

Calcification in rotator cuff - HADD - inflammatory process

Synovial osteochonfromatosis

Neuropathic joint - Charcot's joint - most common cause is synringomyelia

Primary cause of syrinx - tumor

Second leading cause of syrinx - trauma (whiplash)

Osteonecrosis - crescent sign - leading cause is sickle cell disease (post-traumatic may be more likely); another cause is alcoholism, gout, steroid-use, etc.

Significance of crescent sign - bone death, losing joint

Orthopedic Tests for Shoulder

Codman's drop arm - rotator cuff

Painful arm - rotator cuff

Impingement test 

Dugas - dislocation

Push button sign

Apley's scratch - ROM - usually more ROM in non-dominant arm because a lot of restrictions in muscles of dominant arm

Speed's - long head of biceps

Yergason's - long head of biceps

Tumors of Shoulder

Most common in head of humerus and clavicle

Usually shoulder is not at high risk for tumor

Metastasis - head of humerus still has blood supply (also femur head and tibia, any large bone) - destruction is bad, do not know what kind of tumor it is until biopsy 

Bone tumors are quite rare compared to soft tissue tumors so usually bone tumor is metastasis
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Elbow

Fat pad sign - effusion in joint capsule of elbow (on x-ray it is hard to see) - fractures of elbow are common but are usually hard to see because usually small

Most common fracture at elbow in adults is radial head

When taking an x-ray, unless on fracture, will not see fracture, so look for fat pad sign

Lateral elbow x-ray --> History of trauma --> fat pad sign --> radial head fracture

Nursemaids elbow - dislocation of the radial head in children, occurs when you traction the arm down when your young because the radial head does not have a cap-like head 

To fix, roll the arm one way and then the other way

The problem is fixed if patient can fully extend elbow

RA/OA

Medial and lateral epicondylitis (Golfer's elbow and Tennis elbow) - sharpey fibers are being pulled away from the bone - overuse syndromes

Little league elbow - 10-12 year old baseball player - osteochondritis dessicans (most commonly at knee, second most common place is at elbow) - if not fixed, the head of the radius enlarges and then patient cannot fully extend the elbow - traumatic problem that takes out part of the bone

Treatments - if fragment then remove or put bone screw in, if no fragment then rest and watch (may want to mobilize)

Wrist

Colle's fracture/Smith's fracture - 99% are Colle's fractures, only 1% are Smith's fractures

Most common fracture at wrist is radius

Wrist consists of radius, ulna, and carpals

3 most common fractures for morbidity, mortality, and money:

1. Colle's - 60 to 70 years old

2. Hip - 70 to 80 years old

3. Vertebra - any age, depending on bone density

Carpal fractures/dislocations

Scaphoid is most common carpal to fracture - healing rate depends on displacement and age - 70% of fractures

Lunate is most common bone to dislocate

Terry Thomas sign - gapping between the joints - gap occurs with a dislocation between scaphoid and lunate

Clinical sign of scaphoid fracture is no snuff box - there will be a bump instead - snuff box disappears

OA/RA 

OA is not as common in wrist - more common at base of thumb

RA attacks metacarpophalangeal joints 

Carpal Tunnel

5 Reasons why a patient gets carpal tunnel:

1. Diabetes or hypothyroidism

2. Overuse (most common) - inflammation of tendon sheaths

3. Trauma 

4. Pregnancy - fluid accumulation

5. RA - inflammation of tendon sheaths

Orthopedic test - Tinel's tap sign

Wrist make a fist when taking a PA wrist so that the carpals flatten out and line up correctly
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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

