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Discuss the diagnosis,
pathomechanics, and
treatments for scoliosis

Discuss research regarding
scoliosis and sports/fitness

Describe a simple evaluation to
determine curve type

Explain the focus of fitness
training for clients with
scoliosis, whether adolescents
or adults







What is scoliosis?

» Definition:

» Radiographically a
lateral curvature of the
spine greater or equal to
10 degrees with rotation

» Complex change of the

spine and trunk
» Rotation
» Lateral shift

» Hypokyphosis/flat
back

» Structural vs.
Functional




Structural Scoliosis

» Structural Scoliosis

» Most structural cases
are idiopathic (75-80%)

» Neuromuscular (5-7%)
» Congenital (10%)

» Recklinghausen
(Neurofibromatosis)

(2-3%)

» Others (Marfans,
Tumors)




Adolescent Idiopathic Scoliosis (AlS)

(SOSORT 2013)

» Diagnosed between age 10 to 18
» Most common type of scoliosis
» Out of 100 children...
» 3-5 will be diaghosed
» 1-3 will require bracing
» 1 will require surgery
» Usually occurs in otherwise apparently healthy children

» Smaller curves with equal prevalence male:female (1:1.3), but
females are 7x more likely to have more progressive curves that
require treatment

» Progresses during rapid growth




Adult-Onset Scoliosis

» Definition
» Degenerative, usually starts later in life
» Disc or facet is affected asymmetrically
» Usually a primary lumbar curve

» Not to be confused with AIS that a patient has in
adulthood

» Prevalence numbers are very variable from 2.5-68%
(SRS.org)




Functional Scoliosis

» Lateral curve that is >10
deg WITHOUT rotation

» Curve will disappear with
forward bend test

» Examples:

» Pelvis obliquity

» Leg length discrepancy
» Muscular imbalance

» latrogenic

» Degeneration







Theories for development of AlS eicon 1964
» Musettarimbalance
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» Genetics

» Demonstrated familial component
» Genetic markers, but multifactorial




Theories for development of AlS ¢

» Uneven growth of the vertebrae in multiple planes is
the first event

» Transverse Plane - Intra and Inter-vertebral
torsion

» Sagittal Plane - AP wedging (Relative Anterior
Spinal Overgrowth)

» Frontal Plane - Lateral wedging
» Initiating factors

» Asymmetrical growth due to failure of the nervous
system to control the asymmetries
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Theories for development of AlS eecioe 1967

» Transverse Plane

» Mechanical torsion -
structural torsion of the
vertebrae and disc

»Intra-vertebral at the
apex of the curve

»Intervertebral at the
transitional zones
**Pain

» Geometrical torsion -
twisting with translation
of the spine in space
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Theories for development of AlS ¢eriote 1987

» Sagittal Plane

»Relative Anterior
Spinal Overgrowth
(RASO)

»Leads to a
hypokyphosis




Theories for development of AIS ¢eriote 1987

» Frontal Plane
» Convex side border is higher than collapsed side
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Triggering event

Wedging of Spinal
vertebrae Curvature
Asymmetric Asymmetric

growth loading
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. POLAND - Dobomed and Functional

. UK - Side Shift
. FRANCE - The Lyon Method

Different Schools of
Physiotherapy Scoliosis Specific Exercises (PSSE)

. SPAIN - Barcelona Scoliosis Physical

Therapy School

. GERMANY - Schroth Asklepios
. ITALY - Scientific Exercise Approach to

Scoliosis - SEAS

Individual Therapy of Scoliosis - FITS
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Treatment for Adolescent Idiopathic Scoliosis

» Individualized depending on the age (potential for more
growth), curve severity, patient’s preference

» Curve Severity is determined by the Cobb angle.

» Cobb Angle

» Measured from Upper End
Vertebrae to Lower End Vertebrae

» UEV and LEV can overlap
» +/- 5 deg error
» Transition Point

» Used to determine the primary
curve and can guide treatment
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Treatment for Adolescent Idiopathic Scoliosis

» <25 deg Cobb Angle
» Minimum treatment: Modified PSSE
» Maximum treatment: Bracing

» >25 deg Cobb angle
» Minimum treatment: PSSE
» Maximum treatment: Bracing

» 46-50 deg Cobb angle
» Minimum treatment: PSSE/brace
» Maximum treatment: Surgery

» Sports and fitness should be encouraged at any stage!




Treatment for Adult Scoliosis

» Individualized depending on AlS in adulthood versus adult de-novo
» No pain, any Cobb angle
» Observation - fitness
» Chronic Pain
» <30 deg
» Minimum treatment: PSSE
» Maximum treatment: Bracing
» >30 deg

» Minimum treatment: Corrective exercises and brace

» Maximum treatment: Surgery

» Sports and fitness participation depends on pain level, degree of curvature

» Adults may need modifications of their exercise program depending on their curve




Bracing for Scoliosis

» Bracing is one of the most effective treatments for scoliosis
Variety of bracing options available

In children and adolescents, there are different bracing
protocols

» Night bracing
» 16- 22 hour bracing

» More time spent in the brace usually equates to better
outcome, especially in periods of rapid growth

» Compliance can be an issue




Bracing in Adults with Scoliosis

» For adults, bracing may be used as a support for
pain or instability and can be worn as needed

» Protocols have not been established although new
research is emerging

» Posture supports and posture correcting bras may
not be appropriate for clients with scoliosis as it
pulls them into a more hypokyphotic or flat back
position.
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Determine Functional vs. Structural Scoliosis

» Look at the Adam’s forward bend test

Normal

Scoliometer

Abnormal




Look at postural in sagittal and frontal profiles




Determine Primary Curve

Thoracic Primary

» Thoracic prominence noted in
forward bend test

* Lumbar prominence may/may not
be noted

» Pelvis is shifted away from the side
of the thoracic prominence




Determine Primary Curve |

Lumbar Primary

» Thoracic prominence may or may
not be noted in forward bend test

« Lumbar prominence is present

» Pelvis is shifted away from the side
of the lumbar prominence
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Training based on curve type - :
ﬁ.

» For all curve types: - T -

SRSy
» Focus on breathing and bracing

» Focus on elongation of the spine to expand concavities |

1
» Work on alignment to neutral first "

» “Lining up the blocks”

» For thoracic primary:

LI

» Special attention to the thoracic collapsed area and the
position of the scapula over the prominence

» For lumbar primary:

» Special attention to lumbar collapsed area and the
relationship of the lumbar spine and the pelvis







Original Article

Effects of Schroth and Pilates exercises on the
Cobb angle and weight distribution of patients
with scoliosis

Pilates and Scoliosis

Gicaur Kim, PhD, PTY, Pi.-neo HwanGgBo, PhD, PT?*

» 24 female students (average age 15 years old) with scoliosis performed either
Schroth exercises or pilates exercises 3 times per week over a 3 week period

» Both pilates and Schroth exercises improved Cobb angle, however, the Schroth
group’s performance was significantly higher than the pilates group

» Only the Schroth group had improvements in standing weight distribution

» Pilates can help to reduce Cobb angle, but not as much as Schroth exercises




Serial Case Reporting Yoga for Idiopathic and
Degenerative Scoliosis
R B R S EIG YT R R AEALRAT R S
L. Informe de serie de casos sobre el yoga para la escoliosis idiopatica y degenerativa
Yoga and SCOI]OS]S Loren M. Fishman, MD, United States; Erik J. Groessl, PhD, United States; Karen J. Sherman, PhD, MPH, United States

» Included 25 patients ages 14-85 years old

Used a modification of lyengar sideplank with the thoracic convex
side down, patients were educated to elevate their ribs

» Participants were instructed to perform for 20 seconds daily for one
week, then perform once daily for as long as possible after

» Follow up was variable, between 3-22 months

S]gn ificant curve ]m provemen tS noted - 32% on average Figur'e 1 The classic.al lyengar side plank pose with the addition of
the ribs raised vertically.

Limitations: small group size, large range of results (0-72%
correction in adolescents)




Joumal of Back and Musculoskeletal Rehabilitation 32 (2019) 655-662
DOl 10.3233/BMR-181175
108 Press

Acute muscle stretching and the ability to
maintain posture in females with adolescent

Stretching idiopathic scoliosis

Eighteen females with AlS average age 13 years old

Experimental group performed a series of static back and neck stretching
exercises (child’s pose, modified slump, standing forward bend, plow) before
doing their postural correction

» Stretching before had a negative affect on the ability to maintain postural
alignment

» This aligns with some other studies that stretching right before exercise may
be detrimental to performance, but we cannot make sweeping conclusions
about stretching for clients with scoliosis

» Limitations:
» All stretches were focused on lumbar flexion

» Stretching was performed only 2x and immediately before the exercise




To modify or not?

We know that scoliosis development is

related to wedging and changes in the
vertebrae

Therefore, should we change exercises
based on these deformities?

If clients have pain, what should we
do?




Adolescent Idiopathic Scoliosis

» Adolescents with scoliosis should participate in a weightbearing exercise
program as there is a link of scoliosis progression and decreased bone mass

» Focus on coordination, strengthening, and control in a corrected posture

» Sports with extreme flexibility requirements may be supplemented by
additional stability training

» Adolescents may or not have pain

» With pain should be referred to Schroth physical therapy

» No pain, referral will depend on curve severity and whether the child is still growing




Sports are NOT a
treatment for
scoliosis

» Sports can help with:
» Muscular strength
» Flexibility
» Balance
» Coordination

» Cardiovascular fitness

» However, sports are not a
treatment for scoliosis

» In fact, some sports focused on
increasing flexibility may increase
scoliosis progression (ex: rhythmic
gymnastics)




Risk of Spinal Deformity in Sport

Sport __ |Study ___ JResut

Tennis

Ballet

Swimming
Rhythmic
Gymnastics
Volleyball

Zaina, et al 2016

Longworth, et al
2014

Zaina, et al 2015
Tanchey, et al 2000

Grabara, et al
2015

No correlation between tennis and spinal asymmetries
No correlation between tennis and low back pain incidence

Dancers 12x more likely to have scoliosis than non-dancers
Likely related to physical traits of those who choose to dance:
hypermobility, low BMI, delayed menarche; that are also related
to scoliosis diagnosis

Higher risk of trunk asymmetries, especially in females

Rhythmic gymnasts 10x more likely to have scoliosis - related to
general joint laxity, asymmetric loading, delayed menarche

Some asymmetries associated with lateralization in both the
volleyball and control group



Sports and Bracing
(Green et al, 2009)

Brace and surgically treated clients with scoliosis
can perform in sports activities at the same levels
as controls

Brace and observation-only treated clients are
encouraged to participate in physical activity

Non-surgically treated scoliosis is not a
contraindication for sports participation

Brace-treated clients can perform sports with or
without their braces on

Sports and exercise may be restarted months after
scoliosis correction surgery (6 months-1 year
depending on the surgeon and type of sport

» Non-contact sports at 6 months
» Contact sports at 1 year

» Collision sports may be prohibited or 1 year,
depends on surgeon




Adult degenerative scoliosis

With adult degenerative scoliosis, pain is more of a factor

Clients will often complain of pain at transition points of
their curve (ex: fractional lumbosacral curve)

» There is risk of lateral listhesis, therefore, exercises that
increase rotatioxn should be avoided

» If there is pain, they should be referred to a physical
therapist with specific training in PSSE

» If there is no pain, they should still be monitored for
alignment throughout exercises

» Focus on active correction of sagittal plane first, then frontal
plane

» Maintain neutral alignment as much as possible

» Avoid exercises that increase spinal collapse

Uncorrected

Corrected



Fitness Algorithm for Adult Scoliosis

Clinical Adult Spine Modifiers
When No X-ray Available
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Fitness Algorithm for Adult Scoliosis

Exercise Selection and Advancement
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https://polestarpilates.com/fitness-guidelines-for-
adults-with-spinal-disorders/




Adolescents and Adults with Fusion

» Important to have a discussion with the
client, their surgeon, and/or physical
therapist

» Depending on the levels of the fusion will
change what the client is permitted to do

» Selective thoracic fusion may have more
ability to return to sports and fitness sooner,
but will be limited in mobility of the upper
back

» Long fusions (Upper thoracic to pelvis) and
any fusion that involves the pelvis may not be
allowed to perform deep squats or bending
for risk of hardware failure

» Important to emphasize trunk stability and
hip hinging mechanics




Adolescents and
Adults with Fusion







Where to start...

» All types of exercise are encouraged for scoliosis, however, strength and
stability training are especially important to help stabilize the muscles around
the curve

» It is not necessary to only train one side or the other - both sides can be trained
equally unless there is a large discrepancy in strength noted

Posture, alignment, and stability are key

» Visual, tactile, and verbal cueing can be helpful to teach the client to maintain
their best neutral alighment.

» ”“Elongate your spine”
» ”Be as tall as you can”

» “Line up your blocks”




Elongation Stretches

Quadruped Rockback

Inhale to lengthen

= , Sit your hips to your heels
Seated Reach without rounding your back
Maintain your length as you
exhale

Reset to quadruped and practice

 Inhale, push the pelvis down into the chair and
arms up higher without shrugging the shoulders

» Exhale, keep the spine long and try to keep the again
alignment made by the inhale




Trunk Strengthening ldeas




Upper Body Strengthening Ideas



Lower Body Strengthening ldeas




Client Example




Client Example




Take Away

» Adolescent Idiopathic Scoliosis is a 3D structural condition that develops
because of abnormal growth of the vertebrae

» Sports and fitness are safe for most clients with scoliosis, but should not be
the only treatment

» Exercises that emphasize end range rotation, flexion, or extension of the
spine may not be beneficial, especially in growing athletes with scoliosis and
adult degenerative scoliosis, but we must consider the client as a whole

» Adults with degenerative scoliosis need more focus on sagittal alignment than
frontal

Fitness programs can be tailored depending on the primary curve

Fitness programs for scoliosis should focus on active postural corrections and
stability training




Where to Learn More!

My Contact Information:
Beth Terranova, PT, DPT, CSCS

>
>
>

drbeth@strengthandspine.com
www.strengthandspine.com

@strengthandspine

https://www.scoliosisandspineonlinelearning.com
https://www.srs.org

https://www.sosort.org
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