RECENT EVIDENCE FOR THE EFFECTIVENESS of
PHYSIOTHERAPEUTIC SCOLIOSIS SPECIFIC EXERCISES
in SCOLIOSIS TREATMENT

Ari Sudarsono, Ftr, M.Fis

Physiotherapist

Master in Sports Physiology

Marpe Sling Therapy Int’l Instructor
Certified Schroth Therapist (ISST)




Physiotherapeutic Scoliosis Specific Exercises
(PSSE)

[ Internationally recognized term, used to e p—
differentiate the Scoliosis Specific with the
Unspecific or General Exercises

Scobosiz and Spinal Disorders

Eromblurk

Physiotherapy scoliosis-specific exercises - ®

[ Individualized program, designed after clinical 2 comprehensive review of seven major
classification and radiological evaluation of the o, ey e 3 i,
curvature type (curve pattern specific e | |

ercises)

1/ Based on 3D auto-correction, self-elongation and
ADL training

[ Many different Schools:

- Schroth method (Germany - Spain)
- SEAS method (Italy)

- FITS method (Poland)

- Side-Shift method (United Kingdom)
- Lyon method (France)

- Dobomed method (Poland)




Physiotherapeutic Scoliosis Specific Exercises

(PSSE)

PSSE is a part of a scoliosis care model, which also includes Observation,
Bracing and Surgery

PSSE are not offered as an alternative of bracing or surgery
Supplementary to bracing, when brace isindicated

PSSE don’t expect to prevent progression during the riskiest period of growth
(peak of growth) in an otherwise progressive scoliosis with potential to go over
450

Avoid Undertreatment of scoliosis by physiotherapists, creating false
expectations, poor treatment results

Avoid Overtreatment of scoliosis by physiotherapists, any kind of treatment in a
non-progressive scoliosisisa success

A multidisciplinary team (MD, Orthotist, Specialized Physiotherapist) is needed to
treat scoliosis (SRS-SOSORT guidelines)



Physiotherapeutic Scoliosis Specific
Exercises (PSSE)

« The first step to treat
idiopathic  scoliosis to
prevent progression

. e PSSE programs are !
designhed only by Certified
Physiotherapists

 Schroth method is the §
most established and
evidence-based of the
PSSE




Aims of PSSE

Prevent progression

—

Reduce the deformity
(sometimes even improvement
of Cobb angle and ATR can be
achieved)

0 Improve Quality of Life

Aesthetics improvement
| Pain reduction

Improvement of Vital
Capacity and chest
expansion

Training for ADL activities




Schroth Best Practice

Highly corrective exercises, looking for overcorrection dependent on the
curvature type



Schroth Best Practice

Activities of Daily Living (ADL) training in standing and sitting positions
according to curve pattern




Schroth Best Practice

Truly 3-dimensional exercises, sagittal plane correction
during Schroth exercises




S5CNrotn best Fractice

Truly 3-dimensional exercises, sagittal plane correction
during Schroth exercises




Schroth method

Rotational Angular Breathing (RAB) creates forces to derotate the
vertebrae and the rib cage. Expand the collapsed areas during inhalation,
stabilize the correction/expansion during exhalation



Schroth method
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Schroth method for adult scoliosis. Main aims are pain reduction,
aesthetics and quality of life improvement




Case study 1 —hroth method
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Case study 1 —Schroth method
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Case study 2 —Schroth method
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Case study 2 —Schroth method
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Case study 2 —Schroth method
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Case study 3 — Schroth method
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Case study 3 — Schroth method
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PSSE indications

Sole treatment
Adolescents with Cobb angle < 20° , Risser 0-3
Adolescents with Cobb angle 20°-29° , Risk of progression 40-60%
(Lonstein formula)
Adolescents with Cobb angle <35°, Risser 4-5
Adults with painful scoliosis
People refused surgery

ombined treatment
Brace indication (adolescents with Cobb angle 25° - 40° , Risser 0-3)
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Literature review

1 Systematic Review with

meta-analysis
(Level of Evidence I) A
4 Randomized Controlled '

Trials (RCT)

(Level of Evidence I)
8 Systematic Reviews Case-Control Studies
(lkevel of Evidence II)

0 Prospective studies _
(Level of Evidence II) B

Many Retrospective _
studies and Case reports

(Level of Evidence III and

IV)




Scientific evidence

All the studies presented
some kind of effectiveness of
the PSSE in scoliosis
treatment

The majority of the results
showed improved of Cobb
angle, ATR, pain, self-image,
Qol, VC

M Retrospective
studies

25

20
B Prospectiv

studies

15

10

Pain
Trunk..

Chest..
Sagittal angles

Self-image

Cobb angle
ATR/surface..
Quality of Life

e 3 Systematic Reviews (2012) found low
quality of evidence for the use of PSSE in

scoliosis treatment



Is there a body of evidence for the
PSSE?

»Cochrane Review (Romano et al 2012)

Some evidence for PSSE, mostly based on a RCT
(Wan et al 2005) with many limitations. Lack of good
quality studies.

>Systematic Review (Weiss 2012)
No safe conclusions about PSSE, due to inadequate
inclusion criteria in most studies

>Systematic Review (Mordecai and Dabke
2012)

Previous Systematic Reviews showed some
effectiveness of PSSE, but based on poor
methodological quality researches



RCT —Monticone et al (2014)

European Spine Journal, (2014) 23:1204-1214

110 subjects, 2 groups (1tPSSE, 2nd general exercise),
identical baseline characteristics, 12 months follow-up
Inclusion criteria: Cobb 10°-250, Risser 0-1, Age>10 years
(SRS criteria)

Results
b angle: PSSE Improvement 69%, Progression 8%,

able 23%

Control group Improvement 6%, Progresson 39%,

Stable 55%
- ATR: PSSE Improvement by 3.5° , Control group stable
-SRS-22 (QolL) : PSSE improvement > 0.75 alldomains
(pain, function, self-image, mental health), Control group
no significantchanges

Conclusions: PSSEcan reduce the risk of progression in
mild scoliosis (<25°) and have significantly better results
than general exercises

Rur Spow )

ORICINAL ARTICLE

Active selfcorrection and task-oriented exercises reduce spinal
deformity and improve quality of life in subjects with mild
adolescent idiopathic scoliosis. Results of a randomised controlled
trial
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RCT — Kuru et al 2015

45 patients, 3 groups (1st supervised Schroth, 2"d home
Schroth, 3 observation), identical baseline
characteristics, 6 months follow-up

Inclusion criteria: 10-18 years, Cobb 10° — 60° (mean
30°), Risser 0-3

esults:
Schroth supervised significant improvement in Cobb
angle by 2.5° (p=0.005), ATR by 4.2° (p=0.001),
hump height by 68.66 mm and waist asymmetry
Control group no improvement in any parameter

Conclusions: Schroth method seems to be effective in
scoliosis treatment, at least better than observation



RCT —Schreiber et al (2015)

Scoliosis and Spinal Disorders, 2015,10:24

I Schroth method added to standard care

Scoliosis, 2015 Sep 18,1024, doi: 10.1186/513013-015-0048-5. eColection 2015,

(O bservation or brace ) The effect of Schroth exercises added to the standard of care on the quality of life and muscle endurance in
adolescents wjth idi'eapathic scoliosis-an assessor and statistician blinded randomized controlled trial: "SOSORT
[ 50 patients, 2 groups (1t standard care + A AvardWner.
) ) Schreiber S ParentEC', Moez EK', Hedden DM®, Hill D*, Moreau MJ*, Lou E*, Watkins EN<, Sauthon 3C°.
Schroth, 2nd standard care- control), identical & Authorinfomation
baseline characteristics, 6 months period bt

BACKGROUND: In North America, care recommendations for adolescents with small idiopathic scoliosis (AIS) curves include observation or
bracing. Schroth scoliosis-specffic exercises have demonstrated promizing results on various outcomes in uncontralled studies. This randomized

[l I n CI us I on Crlte rl d. 10_ 18 yea I'S / C 0) b b 1 00_450, Rlsser controlled trial (RCT) aimed to defermine the effect of Schroth exercises combined with the standard of care on quality-ofife (Q0L) outcomes and

back muscle endurance (BME) compared to standard of care alone in patients with AIS

MATERIAL AND METHODS: Fifty patients with AIS, aged 10-18 years, with curves 10-45°, recruited from a scoliosis clinic were randomized to
receive standard of care or supervised Schroth exercises plus standard of care for 6 months. Schroth exercises were taught over five seszions in
[l RSUI'B: the first two weeks. A dally home program was adjusted during weekly supervised sessions. The assessor and the stafistician were blinded.
Outcomes included the Biering-Sorensen (BME| test, Scoliosis Research Society (SRS-22r) and Spinal Appearance Questionnaires (SAQ) scores.
Intention-to-treat (ITT) and per protocol (PP) linear mixed effects models were analyzed. Because |TT and PP analyses produced similar resuls,

Schroth group Improvement of muscle endurance oy T s ot

1h : RESULTS: After 3 months, BME in the Schroth group improved by 32.3 s, and in the control by 4.6 5. This 27.5 5 difference in change between
an d d b I Ilty tO kee p anu p ng h t pOStu re by 27' 5 groups was statically significant (35 % CI 1.1 10 53.8 5, p=0.04). From 3 to 6 months, the self-image improved in the Schrath group by 0.13 and
seCc m O re th a nc O N trOI deteriorated in the control by 0.17{0.3, 95 % CI 0.01to 0.59, p=0.043). A difference between groups for the change in the SRS-22r pain scare

transformed to its power of four was observed from 3 to 6 months (85.3, 95 % CI 8.1 10 1625, p=0.03), where (SRS-22 pain score)(4) increazed by
65.3 in the Schroth and decreased by 20.0 in the control group. Covariates: age, self-efficacy, brace-wear, Schrath classification, and height had

SCh roth g rou p s|g N |ﬁC a nt |m prove me nt Of p a |n a nd significant main effects on some outcomes. Baseline celing effects were high: SRS-22r (pain = 18.4 %, function = 28.6 %), and SAQ (prominence =

26.5%, waist=29.2 %, chest=46.9 %, trunk shift = 12.2 % and shoulders = 13.4 %)

SE|f-I Ma g e on %‘22 q ue StIO nnaire CONCLUSIONS: Supervised Schroth exercises provided added beneft to the standard of care by improving SRS-22r pain, seff-image scores and

BME. Given the high prevalence of ceiling effects on SRS-22r and SAQ questionnaires' domains, we hypothesize that in the AIS population
receiving conservative treatments, different QOL questionnaires with adequate responsiveness are needed.

TRIAL REGISTRATION: Schrath Exercise Trial for Scoliosis NCT01610908.

[l COI‘\C'USiOnS: Adding Sd'"‘Oth metI10d tO Standa'd KEYWORDS: Adolescentidiopathic scaliosis; Muscle endurance; Quality of life; Randomized controlled trial; Schrath exercises
Car e Oﬂ'ElS Signiﬁcant’y better m,’s ﬂ,an PMID: 26413145 [PubMed] PMCID: PMC4582716  Free PMC Article

standard care alone



SR Meta-analysis —Anwer et al (2015)

BioMed Research International Volume 2015, Article ID 123848

The most recent SR, including the latest RCT’s on
PSSE

Literature review: Pubmed, CINAHL, Embase,
Scopus, Cochrane Register of Controlled Trals,
PEDro, Web of Science

utcomesevaluated: Cobb angle, ATR, QoL

30 studies, 9 fulfilled the inclusion criteria, 6 had
high methodological quality on PEDro scale, 3
RCT's

Meta-analysis revealed moderate-quality

evidence that PSSEcan reduce Cobb angle
and ATR and improve QoL in scoliotic patients

Conclusions: Now there is scientific evidence
that PSSE are effective in scoliosis treatment and
superior than general exercises

Journal List > Biomed Res Int >v.2015; 2015 > PMC4637024

pawolg

‘BioMed Research International

Home Editorial Board Author Guidelines Aims and Scope  Submit a Manuscript

Biomed Res Int. 2015; 2015: 123848.
Published online 2015 Oct 25. doi: 10.1155/2015/123848

PMCID: PMC4637024

Effects of Exercise on Spinal Deformities and Quality of Life in Patients with
Adolescent Idiopathic Scoliosis
Shahnawaz Anwer, '+2+* Ahmad Alghadir, ' Md_Abu Shaphe, 3 and Dilshad Anwar 4

Author information » Article notes » Copyright and License information »

Abstract Goto: ¥

Objectives. This systematic review was conducted to examine the effects of exercise on spinal deformities
and quality of life in patients with adolescent idiopathic scoliosis (AIS). Data Sources. Electronic databases.
including PubMed. CINAHL. Embase. Scopus. Cochrane Register of Controlled Trials. PEDro. and Web of
Science. were searched for research articles published from the earliest available dates up to May 31. 2015,
using the key words “exercise.” “postural correction.” “posture.” “postural curve.” “Cobb's angle.” “quality
of life.” and “spinal deformities.” combined with the Medical Subject Heading “scoliosis.” Study Selection.
This systematic review was restricted to randomized and nonrandomized controlled trials on AIS published
in English language. The quality of selected studies was assessed by the PEDro scale. the Cochrane
Collaboration's tool. and the Grading of Recommendations Assessment. Development. and Evaluation
Svstem (GRADE). Data Extraction. Descriptive data were collected from each study. The outcome
measures of interest were Cobb angle. trunk rotation. thoracic kyphosis. lumbar kyphosis. vertebral rotation.
and quality of life. Data Synthesis. A total of 30 studies were assessed for eligibility. Six of the 9 selected
studies reached high methodological quality on the PEDro scale. Meta-analysis revealed moderate-quality
evidence that exercise interventions reduce the Cobb angle. angle of trunk rotation. thoracic kyphosis. and
lumbar lordosis and low-quality evidence that exercise interventions reduce average lateral deviation. Meta-
analysis revealed moderate-quality evidence that exercise interventions improve the quality of life.
Conclusions. A supervised exercise program was superior to controls in reducing spinal deformities and
improving the quality of life in patients with AIS.




(Anwer et al 2015)

The most recent SR, including the latest RCT’
Literature review: Pubmed, CINAHL, Embase,

Science

Outcomes evaluated: Cobb angle, ATR, QoL
30 studies, 9 fulfilled the inclusion criteria, 6
methodological quality on PEDro scale, 3 RCT
Meta-analysis revealed moderate-quality evic

Systematic review with meta-analysis

S on PSSE
Scopus,

Cochrane Register of Controlled Trials, PEDro, Web of

nad high
's
ence that

PSSE can reduce Cobb angle and ATR and im
in scoliotic patients

than general exercises

prove QoL

Conclusions: Now there is scientific evidence that
PSSE are effective in scoliosis treatment and superior



SRS statement on PSSE (May 2014)

A combination of brace and PSSE
seems to provide better results in
scoliosis treatment

There is scientific evidence that
PSSE are superior than general or
NO exercises

SRS actively supports studies with
PSSE for scoliosis treatment

SRS and SOSORT consensus
research guidelines




SOSORT guidelines (2011)

Society on Scoliosis Orthopedic
and Rehabilitation Treatment
(SOSORT)

[ PSSE are the first step to treat
scoliosis and prevent
rogression or bracing

Brace treatment must always
be accompanied by PSSE

I A multi-professional therapeutic
team, consisted of MD, CPO
and PT, isrecommended to
achieve the best treatment
result

[ PSSE programs are designed
only by Certified
Physiotherapists

Negrini et al. Scoliosis 2012, 7:3
http/Awww scollosisjournal.com/content/7/1/3

l Scoliosis

METHODOLOGY Open Access

2011 SOSORT guidelines: Orthopaedic and
Rehabilitation treatment of idiopathic scoliosis
during growth

Stefano Negrini'**", Angelo G Aulisa®, Lorenzo Aulisa®, Alin B Circo®, Jean Claude de Mauroy’, Jacek Durmala®,
Theodoros B Grivas®, Patrick Knott'®, Tomasz Kotwicki'', Toru Maruyama'?, Silvia Minozzi'®, Joseph P O'Brien'?,
Dimitris Papadopoulos'®, Manuel Rigo'®, Charles H Rivard®, Michele Romano?, James H Wynne'?,

Monica Villagrasa', Hans-Rudolf Weiss'® and Fabio Zaina®

Abstract

Background: The International Scientific Society on Scoliosis Orthopaedic and Rehabilitation Treatment (SOSORT),
that produced its first Guidelines in 2005, felt the need to revise them and increase their scientific quality. The aim
is to offer to all professionals and their patients an evidence-based updated review of the actual evidence on
conservative treatment of idiopathic scoliosis (CTIS).

Methods: All types of professionals (specialty physicians, and allied health professionals) engaged in CTIS have
been involved together with a methodologist and a patient representative. A review of all the relevant literature
and of the existing Guidelines have been performed. Documents, recommendations, and practical approach flow
charts have been developed according to a Delphi procedure. A methodological and practical review has been
made, and a final Consensus Session was held during the 2011 Barcelona SOSORT Meeting.

Results: The contents of the document are: methodology; generalities on idiopathic scoliosis; approach to CTIS in
different patients, with practical flow-charts; literature review and recommendations on assessment, bracing,
physiotherapy, Physiotherapeutic Specific Exercises (PSE) and other CTIS. Sixty-five recommendations have been
given, divided in the following topics: Bracing (20 recommendations), PSE to prevent scoliosis progression during
growth (8), PSE during brace treatment and surgical therapy (5), Other conservative treatments (3), Respiratory
function and exercises (3), Sports activities (6), Assessment (20). No recommendations reached a Strength of
Evidence level |; 2 were level II; 7 level Ill; and 20 level IV; through the Consensus procedure 26 reached level V and
10 level VI. The Strength of Recommendations was Grade A for 13, B for 49 and C for 3; none had grade D.
Conclusion: These Guidelines have been a big effort of SOSORT to paint the actual situation of CTIS, starting from
the evidence, and filling all the gray areas using a sdentific method. According to results, it is possible to
understand the lack of research in general on CTIS. SOSORT invites researchers to join, and dinicians to develop
good research strategies to allow in the future to support or refute these recommendations according to new and
stronger evidence.




Official Statement on PSSE (2014)

Find a Specialist | Calendar | Contact | Donate 0 -

- - — g Dedicated to the optimal care of patients with spinal deformity
Scoliosis Research Society ~

S: Qualit

Overview &

porate Supporters

s & Annou

Quality & Safety

[l A com b | N at|0 N Of b race an d e SRS Statement on Physiotherapy Scoliosis

Specific Exercises

The Burden of Musculoskeletal

PSSE seems to provide better
results in scoliosis treatment

-

[ There is scientific evidence d e e L
that PSSE are superior than e e
general or no exercises

1 SRS actively supports studies

with PSSE for scoliosis
treatment

therapy Sc




Multicenter Schroth Exercise Tnal for Scoliosis
(MUltSETS)

[  Research funded and supported by Clinical Trials. gov
SRS A service of the U.S. National Institutes of Health
[ Randomized Control Tral (RCT) L cElE s
Find Studies About Clinical Studies Submit Studies Resources

Home > Find Studies > Search Results > Study Record Detail

01 Purpose:
Compare Shroth +Standard of Care

4 Prey
(Observation for curves <25°0r Bracing
for curves 250_450) with Standard of Multicenter Schroth Exercise Trial for Scoliosis (MultiSETS)
Ca re a l one This study is currently recruiting participants. (see Contacts and Locations)
_ D et e n,.nl ne e ffe Ct iV eness Of S Ch rOth Verified May 2015 by University of Alberta
Sponsor:
methOd University of Alberta
Collaborators:
Glenrose Rehabilitation Hospital Foundation
H Scoliosis Research Society
D RGSUltS eXpeCted tO be announce d 1 SickKids Foundation CIHR Institute of Human Development, Child and Youth Health

J anua ry 2017 Information provided by (Responsible Party):
University of Alberta



Scoliosis Specific Exercises for At-Risk AIS curves

[ Research funded and ClinicalTrials.gov
S u p po rted by SRS A service of the U.S. National Institutes of Health

Now Available: Final Rule for FL

[l Ra ndom IZECI C O ntrOI -Iﬁa | Find Studies About Clinical Studies
(RCT)

Submit Studies Resources About

Home > Find Studies > Search Results > Study Record Detail
g Trial re
< Previous Study

 Purpose:

Scoliosis-Specific Exercises for At-Risk AIS Curves (EX)

- CO m pa re th e treatm e nt This study is enrolling participants by invitation only. ClinicalTrials.gov Identifier:

NCT02807545

result of a PSSEgroup and a Sponsor

t | b t Texas Scottish Rite Hospital for Children First received: June 10, 2016

Last updated: June 16, 2016

CO n ro g ro u p (0 Serva IO n) goII?_bor.atc;rs: - son Last verified: June 2016

coliosis Research Society istorv of
for C u rves b e |OW 250 Boston Children’s Hospitalty nE ot ehege

Columbia University

Norton Leatherman Spine Center
Johns Hopkins University

Texas Children's Hospital

- Resea rC h Sta rte d J U n e 20 16 Information provided by (Responsible Party):

Texas Scottish Rite Hospital for Children



Position Statement AAOS,SRS,POSNA,AAP
for Adolescent Idiopathic Scoliosis (2015)

Scoliosis Research Society (SRS) £ Scoliosis Research Society

Pediatric Ortho&edic Society of North ~ “.% o

priisii ¢ )
. J N e e Position Statement - Screening for the Early

?Anzgslcan Academy of Pediatrics verescore o Detection for Idiopathic Scoliosis in Adolescents

""" SRS/POSNA/AAOS /AAP Position Statement

“AAQS, SRS, POSNA and
AAP believe that recent
high quality studies =
demonstrate that non-
operative interventions such ——
as bracing and scoliosis
specific exercises can
decrease the likelihood of
curve progression to the
oint of requiring surgical
reatment.




Conclusions

[ High quality evidence for the effectiveness of PSSE
(Level of Evidence I)

1 According to the existed literature and the International
Scientific Societies guidelines, PSSE must be the first
step to treat AIS for curves <25° in order to halt the

orogression, and PSSE must always accompany bracing,

when brace treatment is indicated

] The important role of PSSE is recognized by all the
International Scientific Societies (SRS, SOSORT,
POSNA, AAQOS, AAP)

1 PSSE are superior than general or no exercises, the
program of PSSE is designed only by certified
Physiotherapists




Conclusions

There is clear scientific evidence
for the effectiveness of PSSE in
scoliosis treatment

PSSE can be served as a sole
treatment for mild scoliosis in
adolescents and for adult
scoliosis, while the combination

th bracing during growth spurt

eems to provide better results
Both Scientific Societies, SRS and
SOSORT, support the role of PSSE
in scoliosis treatment and their
superiority from general exercises
Future studies must use SRS
inclusion criteria and robust
methodological quality to ensure
repeatability and generalization of
the results




TERIMA KASIH
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