Scoliosis (skoh-lee-oh-sis)
Scoliosis is a condition in which the spine develops one or more abnormal, side-toside curves that in turn may affect the body's overall balance and alignment, as well
as possibly lead to other physical and health problems. Most often diagnosed in
childhood or during the early teenage years, the condition also may develop in
adults.
There are two types of scoliosis:

Type 1: Adolescent Scoliosis

A certain degree of curvature is normal in the human spine. For example, the gentle
inward and outward curves of the neck, upper back and lower back are necessary
for keeping the body properly balanced and aligned over the pelvis. When viewed
from the back, the vertebrae of a healthy spine should form a straight line. In
someone with scoliosis, however, the spine looks more like an "S" or a "C" than an
"I". The vertebrae involved in the curve also may rotate to some degree, which can
further contribute to the appearance of an uneven waist or shoulders.
Scoliosis affects 2% of females and 0.5% of males in the general population. There
are many causes of scoliosis, including congenital spine deformities, genetic
conditions, neuromuscular problems and limb length inequality. Other causes for
scoliosis include cerebral palsy, spina bifida, muscular dystrophy and tumors. More
than 80% of scoliosis cases, however, are idiopathic, which means there is no
known cause, and the person may otherwise be healthy. People with a family history
of spinal deformity are at greater risk for developing scoliosis. Early detection is
essential!
Idiopathic scoliosis may be broken down into four categories based on age:




Infantile - children age 3 and under
Juvenile - children age 3-9 years old
Adolescent - children and young people age 10-18 years old



Adult - following skeletal maturity

The most common form of scoliosis, representing approximately 80% of idiopathic
scoliosis cases, is adolescent idiopathic scoliosis (AIS), which develops in young
adults around the onset of puberty.

Diagnosis
For many adolescent patients, scoliosis is not painful; however, if left untreated,
spinal curvature may become so severe that it does cause back pain and pain in
other areas of the body, visible spinal deformity and other physical and health
problems.
In some young people with scoliosis, the spinal curvature is so slight it's not visibly
apparent during normal, everyday activities. Outward signs of scoliosis can,
however, include:








Shoulders are different heights - one shoulder blade is more prominent than
the other
Head is not centered directly above the pelvis
Appearance of a raised, prominent hip
Rib cages are at different heights
Uneven waist
Changes in look or texture of skin overlying the spine (dimples, hairy patches,
color changes)
Leaning of entire body to one side

Should you notice any one or more of these signs, you should schedule an exam
with a doctor.

A standard exam that is often used by
pediatricians and in school screenings is called the Adam's Forward Bend Test. Most
schools test children in the fifth or sixth grade, and the Adam's Forward Bend Test
can be administered easily by school nurses or parent volunteers. For this test, the
patient is asked to lean forward with his or her feet together and bend 90 degrees at
the waist. The examiner can then easily view from this angle any asymmetry of the
trunk or any abnormal spinal curvatures. It should be noted that this is a simple
screening test that can detect potential problems, but cannot determine accurately
the exact severity of the deformity.
If scoliosis is suspected, the diagnosis can be confirmed using diagnostic tools such
as X-rays, computed tomography (CT) and magnetic resonance imaging (MRI). To
determine the extent to which a curve has progressed, it's measured using the Cobb

Method and categorized in terms of degrees. Generally speaking, a curve is
considered significant if it is greater than 25 to 30 degrees. Curves exceeding 45 to
50 degrees are considered severe and often require more aggressive treatment.

Treatment

Treatment of adolescent scoliosis depends on the severity and location of the curve
and its potential for progression, along with other factors such as the patient's age
and overall general health.
There are three basic treatment strategies for adolescent scoliosis:




Observation
Bracing
Surgery

Non-Surgical
Observation or non-surgical treatment, such as bracing, are typically recommended
as the first line of defense, and many scoliosis curves never progress to the point
where surgery is necessary.
There are a variety of braces that are available for treating scoliosis; your doctor will
prescribe the one that's right for you based on the type, location and degree of your
curve. They include the:






Boston Brace (Thoraco-Lumbo-Sacral-Orthosis "TLSO") - the most commonly
prescribed brace, also called a "low-profile" or "underarm" brace. It typically
extends from below the breast to the beginning of the pelvic area in the front
and from below the shoulder blades to the tail bone in the back
Milwaukee Brace (Cervico-Thoraco-Lumbo-Sacral-Orthosis) - often used for
high thoracic (mid-back) curves. It extends from the neck to the pelvis and
consists of a specially contoured plastic pelvic girdle and a neck ring
connected by metal bars in the front and the back of the brace.
Charleston Bending Brace - worn only at night, the Charleston Bending Brace
is molded to conform to the patient's body while he or she is bent towards the
convexity - or outward bulge - of the curve, the concept behind this design




being that it "over-corrects" the curve during the eight hours the brace is
worn.
Providence Brace, a computer-fitted brace worn only at night.
Wilmington Brace, a total-contact orthosis typically fabricated from a
lightweight plastic material and designed as a "body jacket," with a front
closure and adjustable Velcro straps.

Surgery
Surgery - specifically, spinal fusion - is recommended for severe curves and for
curves that have not responded to non-surgical intervention. Spinal fusion involves
placing graft material between the affected vertebrae to encourage them to fuse, or
join together. Instrumentation, such as screws, rods, plates and cages, is implanted
in skeletally mature patients along the treated area and is a key element because it
creates an "internal cast" to support the vertebral structures and redirect stress
properly along the spine during the healing process. Ultimately, the goal is to halt
the progression of the curve and reduce spinal deformity, to the extent possible,
restoring proper spinal stability and alignment.

Risks or Complications
All treatment and outcome results are specific to the individual patient. Results may
vary. Complications such as infection, nerve damage, blood loss and bowel and
bladder problems are some of the potential risks of any type of spinal surgery,
including spinal fusion for the treatment of scoliosis. Additional complications that
may be associated with scoliosis surgery include loss of proper spinal balance, failure
of the bones to properly heal and fuse (pseudoarthrosis), instrumentation failure and
vertebral degeneration in the levels adjacent to the fused section.
Please consult your physician for a complete list of indications, warnings,
precautions, adverse effects, clinical results and other important medical information
that pertains to scoliosis surgery.

Type 2: Adult Scoliosis
A certain degree of curvature is normal in the human spine. When you look at your
body from the side, you can see the gentle inward and outward curves of the neck,
upper back and lower back, which are necessary for keeping the body properly

balanced and aligned over the pelvis. But when viewed from the back, the vertebrae
of a healthy spine should form a straight line.
In someone with scoliosis, the spine looks more like an "S" or a "C" than an "I". The
vertebrae involved in the curve also may rotate to some degree, which can further
contribute to the appearance of an uneven waist or shoulders.
There are several warning signs that may signal the development of adult scoliosis.
They include:








Shoulders at different heights; one shoulder blade more prominent than the
other
Head is not centered directly above the pelvis
Appearance of a raised, prominent hip
Rib cages are at different heights
Uneven waist
Leaning of entire body to one side
Clothing no longer seems to "hang right" on the body; hemlines of shirts,
skirts and pants may appear longer on one side than the other

There are a variety of reasons why scoliosis may develop in adults. Curvature in the
mature spine may be:








Secondary - Developed in response to other spinal conditions that affect
spinal alignment and balance, such as osteoporosis or degenerative disc
disease. Scoliosis that develops as a result of spinal degeneration typically is
called degenerative adult scoliosis.
Idiopathic - Resulting from no specific cause.
Congenital - Caused by a condition present at birth but previously undetected
Paralytic - The result of paralysis caused by a spinal cord injury. When the
muscles surrounding the spine no longer work, the vertebrae of the spine
may become unbalanced.
Myopathic - Similar to paralytic curvature, in that the muscles no longer work
properly, but as a result of a muscular or neuromuscular disease, such as
muscular dystrophy or cerebral palsy.

Diagnosis

Should you notice any one or more of the above potential indicators of scoliosis,
please make an appointment with your doctor for a thorough spinal and physical
examination. If scoliosis is suspected, the diagnosis can be confirmed using
diagnostic tools such as x-rays, computed tomography (CT) and magnetic resonance
imaging (MRI). To determine the extent to which a curve has progressed, it's
measured using the Cobb Method and categorized in terms of degrees. Generally
speaking, a curve is considered significant if it is greater than 25 to 30 degrees.
Curves exceeding 45 to 50 degrees are considered severe and often require more
aggressive treatment.

Treatment
For those who have already reached skeletal maturity, the considerations and goals
of treatment are somewhat different than those whose bones are not yet fully
formed. There are a variety of options for treating adult scoliosis, including surgery.
However, most surgeons view surgery as a last resort, and usually recommend nonsurgical treatment, such as medication, exercise, physical therapy and/or bracing as
the first line of defense against the pain and physical symptoms that may
accompany a curved spine. Spine surgery for scoliosis is a major undertaking for
adults, and the likelihood of post-surgical complications following spinal surgery for
adult scoliosis tends to increase with age. With advancing age, degenerative
changes may lead to stiffening of the spine, making it less amenable to realignment
and correction. If osteoporosis is a factor, as it frequently is for people - especially
women - over age 65, it may be difficult for surgeons to successfully attach the
instrumentation required for the surgical procedure to the vertebral bodies. Your
surgeon may consider surgical correction if:








You're experiencing chronic, debilitating pain that has failed to respond to
conservative treatment.
If your curve has contributed to the development of spinal stenosis
(narrowing of the spinal canal that causes pressure on the spinal cord);
Your spinal curve continues to get worse, and has progressed to more than
40-45 degrees. (For curves above 60 degrees, the twisting of the torso can
lead to more serious lung and heart conditions.); and
If physical deformity has become unbearable to you for other physical or
aesthetic reasons.
If you have progressive, neurological changes such as numbness, tingling or
weakness, or decreased tolerance for walking. (This may indicate
neurocompressive disease in addition to spinal curvature.)

Surgical goals for treating adult scoliosis typically include:






Reducing the curve (straightening the spine as much as possible);
Stopping the progression of the curve;
Removing pressure from the nerves and spinal cord; and
Protecting the nerves and spinal cord from further damage.
In older patients, allowing nerve decompression to improve neurological
function of the lower extremities.

Toward this end, your spine surgeon may recommend spinal fusion, the goal of
which is to correct the spinal deformity as much as possible and fuse, or join
together, the vertebrae in the curve to be corrected. The procedure involves
approaching the spine either from the front (anterior approach), the back (posterior
approach) or both. Your procedure may be minimally invasive, and/or also involve a
discectomy (removal of disc material, a procedure that may be included in an
anterior approach) to relieve pressure on the spinal cord.
The decision to treat adult scoliosis surgically requires careful consideration between
you and your doctor. Factors to be considered include your specific condition and
overall physical health. Discuss your condition thoroughly with your doctor, and rely
on his or her judgment regarding which treatment option is most appropriate.

