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Scoliosis

TERMS
Major: larger(est), usually structural.     Minor: smaller(est).     Primary: earliest (if identifiable)

Description and Etiology


Scolioses may develop in 6-9 months during the growth years.
The vast majority of scolioses detected at school screenings are less than 20 degrees and are non-progressive. The problem with school screenings is false positives, not false negatives.  3-4% of children in school screenings are referred for investigation of scoliosis.  

1-2% actually are determined to have scoliosis upon examination depending on criteria utilized to determine scoliosis.  If the criterion of 10° is utilized, approximately 2% are said to have scoliosis.  If the criterion is 20°, approximately 0.5% are determined to have scoliosis. 

Roughly 0.05 to 0.1% of children screened require bracing or surgery.  The criterion for bracing or surgery is curves that are 25° or 

greater and progressing.  Roughly half of this group that is braced end up needing surgery.

There is a slight predominance of females over males for mild scolioses; however, there is a large predominance (4 or 5:1) for females who have curves greater than 20°.  There is a greater incidence of scoliosis in taller and thinner individuals.  There is also a greater incidence in lighter skinned, blue-eyed individuals, as compared to darker-skinned individuals.

PRIVATE 

STRUCTURAL (permanent change in vertebrae or supportive soft tissues)

· Idiopathic (cause unknown)   ****By far the largest group, approximately 80% of scolioses.  R thoracic curve most common.  <10(: M=F          >20(: F>M by 9:1

· infantile (0-3 years):  rare in U.S.; common in England and Northern Europe.

· juvenile (3-10 years):  frequently progresses to severe.  M=F

· adolescent (>10 years):  critical time is 12-16.

· Congenital anomalies 75% are progressive; tend to be very rigid.  Failure of formation (wedge or hemivertebrae) or of segmentation (unsegmented bars).

· Trauma:  Ex:  fracture/dislocation, surgery, irradiation for pediatric malignancies.
· Nerve or muscle disorders affecting the supportive structures around the spine.  Ex:  cerebral palsy, polio, muscular dystrophy.

· Infections or inflammatory processes affecting the vertebrae

· Tumors  May affect the vertebral column (bone), spinal cord, or paravertebral soft tissues.
· Rare disorders of metabolism or of bone or soft tissue formation
NON-STRUCTURAL

· Pelvic tilt; leg length discrepancy or hip contracture

· Habitual postures

· Nerve root irritation antalgia, as in herniated disc

· Hysterical

Pathophysiology:


Scoliosis is a type 1 primary dysfunction with a type 2 dysfunction within the primary scoliotic curve.  The usual observation is a single vertebral motion segment with rotation into the concavity and concurrent deep layer muscle hypertonicity.  In type 1 restrictions, the transverse processes may change somewhat with movement, but will never become symmetric.


In type 2 restrictions, movement into the motion of restriction (i.e. extension with an extension restriction) will demonstrate a prominence of the transverse process on one side.  Movement into the direction of freedom (i.e. flexion) will demonstrate symmetry in the transverse processes.  


A functional scoliotic curve can give rise to an structural curve if left uncorrected for a number of years.  

PE and Labs

Musculoskeletal examination must focus on all aspects of the spine. 

· Adam’s Test/ Forward Bend Test: while standing behind the seated patient, have the patient bend forward to observe assymetry between the sides of the back.  
Structural vs. Functional Curve:

· The fact that the curve does not change with forward bending, lying down or sidebending into the convexity while supine identifies a structural curve.

· A functional curve will correct with side-bending into the convexity.  


Place the patient prone with the neck neutral. (Some practitioners feel this position is more accurate for examination than the Adams test, which puts tension on the spine there by removing the scoliosis.  The Adam’s test does not look at the lumbar spine, either.)  Look for the position of the ribs.  The flatter side will be the concave side as the transverse processes are approximated on that side and the vertebral bodies are rotated to the opposite side.  Thus, the side that is elevated is convex. 


In the thoracic and lumbar regions, lateral flexion in one direction will cause single vertebral rotation in the opposite direction (type 1 dysfunction).  Assessment of the sacrum should evaluate the levelness of the sacral bases.  Sacral unleveling causes a scoliotic lumbar curve that is convex on the inferior sacral side. 


For curves above T5 have the patient sit up and slump at the shoulders to demonstrate the curve. Curves that extend to the cervical region can cause compensatory sidebending of the head to maintain the eyes in a level horizontal plane. Finally, observation of the waist crease reveals the deepest crease on the side of the concavity.  Other creases may form if the concavity is higher and severe.  

 Other systems to be examined include the pulmonary and cardiovascular systems.

Radiologic assessment of the thoracic and lumbar spine is the standard for patients with moderate-severe scoliosis to assess 

current status and monitor progression. Risser’s sign is graded based on the epiphyseal location (i.e Risser 4  is all  the way 

across, Risser 5 is fused with no line)

Measuring angle(s) of the curve(s) according to Cobb's method, as shown on x-ray.


The degree of rotation is also graded.

GRADES

1. Mild


 5- 25 degrees


2. Moderate

26- 50 degrees


3. Severe

51- 75 degree


4. Very Severe

76-100 degrees


5. Extreme

greater than 101 degrees

Treatment


Less than 15 degrees of curvature is surgically insignificant. All rib/vertebral angles greater than 20 degrees have a high likelihood of progression and should also be vigorously treated.  All curves greater than 30-35 degrees must be vigorously treated.

Less than 10% of cases require interventional treatment.   Treatment and management must be individualized based on the patient's functional status, age, and speed of progression.  The progression tends to be more severe in females, in young patients who have not reached skeletal maturity, and in patients with more severe scoliotic curves. 


Since pain is uncommon in children with the condition, further evaluation is indicated if pain is significant or severe. "It is imperative to seek the underlying cause in any case where there is pain, since in these instances the scoliosis is almost always  secondary to some other disorder such as a bone or spinal cord tumor. In regard to children, if the scoliosis is assessed and treated before iliac crest secondary epiphyses have fused then Tx will have a greater chance of success.  

· Watch

· Massage 

· Manipulation 

Manipulation should be directed at the apex of the scoliosis (lateral curve), not the apex of the A/P spinal curve.  Superior to the curve the TP of the convex side are more superior to the concave side.  Inferior to the curve the TP are more inferior to the convex side.  Position your hand on the convex TP superior to the apex.  The vector is inferior with a rotation that is lateral and inferior (i.e clock wise if on the right side, ccw if on the left side).  

· Mobilization 

· Moist heat 

· Specific exercises: 

· Many treatments and exercises have been described in texts and can be performed. 

· Studies have shown that exercise can have the ability to improve respiratory function and to reduce the progression of curves. In some cases, the curves have been reduced; but results vary, and some participants have experienced a progression of the condition. 

· Conventional Treatment.: 

· Bracing with spinal orthoses for curves of 20-40 degrees 

· Surgery for curves of greater than 60 degrees 

COMPLICATIONS/REFERRAL GUIDELINES

· do not manage without orthopedic assistance if > 30(
· If > 60(, then high likelihood of cardiorespiratory problems by age 40

· Scoliosis in an infant or young child require immediate referral

· Referral if clinical outcome is unsatisfactory or if serious complications are possible/evident. 

· Referral guidelines for surgical treatment generally include 

1) curvatures of greater than 20 degrees in children

2) rapidly progressing curves which advance more than 6 degrees per year in pre-pubertal children, or 

organ/functional compromise.
