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(PSSE)

» |nfernationally recognized term, used to differentiate
the Scoliosis Specific with the Unspecific or General
Exercises

» |ndividualized program, designed after clinical
classification and radiological evaluation of the
curvature type (curve pattern specific exercises)

ased on 3D auto-correction, self-elongation and ADL
training

Many different Schools:

Schroth method (Germany — Spain)
SEAS method (ltaly)

FITS method (Poland)

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

Dobomed method (Poland)

Physiotherapeutic Scoliosis Specific Exercises
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Aims of PSSE

®» Prevent progression

®» Reduce the deformity
(sometimes even
Improvement of Cobb angle
nd ATR can be achieved)

Improve Quality of Life
» Aesthefics improvement
®» Pain reduction

®» |[mprovement of Vital
Capacity and chest
expansion

= Training for ADL activifies




Exclusive treatment

» Adolescents with Cobb angle < 25°,
Risser 0-3

» Adolescents with Cobb angle 200-29°,
Risk of progression 40-60% (Lonstein
formula)

lescents with Cobb angle <35°,

Adults with painful scoliosis

» Adults of any Cobb angle /Patients
refused surgery

Combined treatment

angle 25° — 40° , Risser 0-3)
» After spinal fusion (modified program)

PSSE indications (SRS -

®» Brace indication (adolescents with Cobb

SOSORT guidelines)
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The prediction of curve progression in untreated idiopathic
scoliosis during growth.
Lonstein and Carlson, 1984




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 is indicated

» 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
45°

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

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

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




Evidence for PSSE (until 2012)

» 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



Literature review

« 1 Systematic Review with

meta-analysis (Level of
Evidence |

4 Randomized Controlled

Trials (RCT)
(Level of Evidence )

Case-Control Studies *2 RCT'’s (Kuru et al 2015, Wan et al 2005)
_ low to moderate quality of evidence
- - » 8 Systematic Reviews
Clinical Textbooks, Experts Opinions (Level Of EVIdence ”)

* 10 Prospective control studies
(Level of Evidence )

* Many Retrospective studies

and Case reports (Level of
Evidence lll and V)




RCT — Monticone et al (2014)

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

110 subjects, 2 groups (1" PSSE, 2"d general exercise),
identical baseline characteristics, 12 months follow-up ommnAL AxmCLE

Inclusion criteria: Cobb 10°-25°, Risser 0-1, Age>10 years Active self<orrection and task-oriented exercises reduce spinal
a . deformity and improve quality of life in subjects with mild
(SRS criteriq) adolescent idiopathic scoliosis. Results of a randomised contralled

trial
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RCT - Schreiber et al (2015)

Scoliosis and Spinal Disorders, 2015, 10:24

t SChrOTh meThOd Odded TO STondord Core Scoliosis, 2015 Sep 18,10:24. doi: 10.1186/13013-015-0048-5. 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 with idiopathic scoliosis-an assessor and statistician blinded randomized controlled frial: "SOSORT

» 50 patients, 2 groups (15 standard care + AR Woner.
. . Schreiber S ParentEC', Moez EK', Hedden DM®, Hill D*, Moreau MJ*, Lou E*, Watkins EN<, Sauthon 3C°.
Schroth, 29 standard care- control), identical & Author infonation
baseline characteristics, 6 months period bstract

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

» | NC | usion Cri Te rna. ] O_ ] 8 ye ars ’ C @) b b ] 00_450 ’ R ISSET | conoledtia (RCT) aimed to determine the effect of Schroth exercises combined with the standard of care on quality-ofife (QOL) 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
R esu "'S : 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 | amiseas

i 3 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 a b I | I Ty TO ke S p an u p I g hT p OSTU re by 2 7 ° 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
sec more -I-h an con -I-rol 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

1 1Fi 1 1 significant main effects on some outcomes. Baseline celing effects were high: SRS-22r (pain = 18.4 %, function = 28.6 %), and SAQ (prominence =
SC hrOTh grOU p Slg n Ifl cd nT Im provemenT Of pO Ina nd 26.5%, waist=29.2 %, chest=46.9 %, trunk shift = 12.2 % and shoulders = 13.4 %)

Se | f‘l ma g e on S RS ‘22 q ues Tl onnaire CONCLUSIONS: Supervised Schroth exercises provided added benefit to the standard of care by impraving SRS-22r pain, self-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.

» C O n CI U SiO n S: A ddin g SC hrO fh m efh o d fo sta n dard KEYWORDS: Adolescent idiopathic scoliosis; Muscle endurance; Quality of life; Randomized controlled trial; Schroth exercizes
cdare Offers Signiﬁc anﬂy b eﬂ'er res U"'S fh an PUAD: 26413145 Fubbled] PHCID: PUC4532716  Free PMIC 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 Trials,
PEDro, Web of Science

utcomes evaluated: Cobb angle, ATR, QoL

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

Meta-analysis revealed moderate-quality
evidence that PSSE can 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
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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. 1+ 2+ " Ahmad Alghadir TMd Abu Shaphe 3 and Dilshad Anwar #

Author information = Article notes » Copyright and License information »

Abstract Go to:

Objectives. This svstematic review was conducted to examine the effects of exercise on spmal deformities
and quality of life i patients with adolescent idiopathic scoliosis (AIS). Data Sources. Electronic databases.
mcluding 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 “spmal deformities,” combined with the Medical Subject Heading “scoliosis.” Study Selection.
This systematic review was restricted to randomized and nonrandomized controlled trials on AIS published
n 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
System (GRADE). Data Extraction. Descriptive data were collected from each study. The outcome
measures of mterest 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 i reducing spinal deformities and

improving the quality of life in patients with AIS.
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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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SOSORT guidelines (2011)

Society on Scoliosis Orthopedic s BY scoliosis

and Rehabilitation Treatment
(SOSORT)

. 2011 SOSORT guidelines: Orthopaedic and
» PSSE are the first step to treat Rehabilitation treatment of idiopathic scoliosis

scoliosis and prevent during growth
Stefano Negrini'™™, Angelo G Aulisa®, Lorenzo Aulisa®, Alin B Circo®, Jean Claude de Mauroy”, Jacek Durmala®,

o g ression or b racin g Theodoros B Grivas®, Patrick Knott'®, Tomasz Kotwicki"', Toru Maruyama', Silvia Minozzi'®, Jaseph P O'Brien™,

Dimitris Papadopoulos'®, Manuel Riga'®, Charles H Rivard®, Michele Romano®, James H Wynne'”,
Monica Villagrasa'®, Hans-Rudalf Weiss'® and Fabio Zaina®

Brace freatment must always
b e O C C O m p O n i e d by PS S E ::::;:::I‘Id: 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

L] L] L]
A multi-professional therapeutic e e
Methods: All types of professionals (specialty physicians, and allied health professionals) engaged in CTIS have
M C been involved together with a methodaologist and a patient representative. A review of all the relevant liverature
Te O I I l 5 C O n S I STe d Of M D " P O 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
L]

O n d PT IS re C O m m e n d e d -I-O rade, and a final Consensus Session was held during the 2011 Barcelona SOSORT Meeting.

4 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,

O C h ie V e 'I'h e b e S'I' 'I're O 'I' m e n 'I' physiotherapy, Physiotherapeutic Specific Exercises (PSE) and other CTIS. Sixty-five recormendations have been

given, divided in the following topics: Brading (20 recommendations), PSE to prevent scoliosis progression during

growth (8), PSE during brace treatment and surgical therapy (5), Other conservative treatments (3), Respiratory
res U IT function and exercises (3), Sports activities (6), Assessment (20). No recommendations reached a Strength of
Evidence level |, 2 were level II; 7 level IIl; and 20 level IV; through the Consensus procedure 26 reached level V and
10 level V1. The Strength of Recommendations was Grade A for 13, B for 49 and C for 3; none had grade D.
PSS E d 0 d Conclusion: These Guidelines have been a big effort of SOSORT to paint the actual situation of CTIS, starting from
p ro g rO m S O re e S I g n e the evidence, and filling all the gray areas using a scientific 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

. .
O n | b < e r‘I‘ I fl e d good research strategies to allow in the future to support or refute these recommendations according to new and
stronger evidence.

Physiotherapists




SRS Official Statement on PSSE (2014)
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' Scoliosis Research Society

Dedicated to the apiimal care gf patieniz with gpinal deformity

Scoliosis Research Society

Corporate Supporters SRS 5tore  Mews & Announcements
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LT ) SRS Statement on Physiotherapy Scoliosis

» A combination of brace and P s specific Exercises

The Burden of Musculoskeletal
Dizaases

PSSE seems to provide better

M. Timathy Hresko, MD: Chair, SRS Mon-operative committee

May 19, 2014

results in scoliosis freatment

orthy management of scoli
also been applied for adult patien

PS5E) have been proposed as a supplemental trestmen
Y children and adolescents. PSSE have
osis deformities. The common

. . ° e . principles of PSSE n of the
= There is scientific evidence
throughout ope. One of the initial proponents was Katharina Schroth of Germany who established a
il s bazed on a spa-like hroth technigue evolved into an

nitial evaluation and treatment regimen ©
onwith group and individual therapy sessions followed b
therapy sessions. Other "schools™ of scoll

w daily home exercises and periodic
sis physiotherapy have evolved from the Schroth

that PSSE are superior than

physic

concept including the Schroth-Barcelona School (BEPTS), where the exercises are learned in an outpatient

L]
e n e rO | O r n O exe rC I S e S regimen. Different approaches also developed in Europe like SEAS in ltaly, Dobomed and FITS of Poland,
g and "side shift” of England to name a few. A therapist may incorporate principl. roMm SEVET: these
“schools” in their treatment of the individual patient with
formed by physiotherapists, orthotists and medical docto

ol h & rehabilitation team

osis while working witl

spinal orthotic management in the
the twio madalities may offer advantages
me, there is no evidence supporting P55

» SRS actively supports studies
with PSSE for scoliosis

based on

be

5 an controls,

n to make a general statement about their applicabili es in the literature are

se series of selected patients who are managed at 5|

cialized scoliosis dinics. It is uncertain if

the result treatment can be expanded to the general population. In addition,
re O I I I e n assessments are needed to ascertain if the effects of PESE can be maintained and that t
not deteriorate with time. Treatment programs that emphasi he same principles of the PS5E are being
investigated for their potential application in a community setting which is typical for Morth Americ

her follow up

Af the present time, there is idence

and fo

iosis

upport the use of brace treatment for moderate s
cents or painful scoliosis in adults. Early
the care of patients with spinal deformities. Ea
ical examination of the spine for at-risk population of adolescents by all healthcare providers.

rsurgical treatment & scoliosis in

del n coliosis is paramount to
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Multicenter Schroth Exercise Trial for Scoliosis

» Research funded and supported by
SRS

Randomized Control Trial (RCT)

Purpose:

Compare Schroth + Standard of Care
(Observation for curves <25° or Bracing
for curves 25°-45°) with Standard of
Care alone

Deftermine effectiveness of Schroth
method

Results expected to be announced in
January 2017

(MUIHSETS)

ClinicalTrials.gov

A service of the U.S. National Institutes of Health

Now Available: Final Ba

Find Studies About Clinical Studies Submit Studies Resources

Home > Find Studies > Search Results > Study Record Detail

4 Prey

Multicenter Schroth Exercise Trial for Scoliosis (MultiSETS)

This study is currently recruiting participants. (see Contacts and Locations)
Verified May 2015 by University of Alberta

Sponsor:

University of Alberta

Collaborators:

Glenrose Rehabilitation Hospital Foundation

Scoliosis Research Society

SickKids Foundation CIHR Institute of Human Development, Child and Youth Health

Information provided by (Responsible Party):
University of Alberta



Scoliosis Specific Exercises for At-Risk AIS curves

» Research funded and ClinicalTrials.gov

A service of the U.S. National Institutes of Health

supported by SRS

Now Awvailable: Final Rule for FL

—o RO ndomized ConTrOI TriOl Find Studies About Clinical Studies Submit Studies Resources About

®» Pyrpose:

(RCT) Home > Find Studies > Search Results > Study Record Detall

Trial re
< Previous Study

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

Com pO re The TreOTme nT This study is enrelling participants by invitation only. ClinicalTrials.gov Identifier:
NCT02807545
result of a PSSE group and a Sponsor: | o
-|- | b 1_ Texas Scottish Rite Hospital for Children First received: June 10, 2016
Last updated: June 16, 2016
coniro grOU p (O servartio n) Collaborators: Last verified: June 2016
Scoliosis Research Society History of Changes

for curves below 25° Bosion Chiren's Hospial

Columbia University

Morton Leatherman Spine Center
Johns Hopkins University

Texas Children's Hospital

ReseOrC h STO rTed J U n e 20 ] 6 Information provided by (Responsible Party):

Texas Scottish Rite Hospital for Children



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

Member Login -~ Become a Member Find a Specialist | Calendar | Con

Scoliosis Research Society (SRS) gf‘“f% Scoliosis Research Society
 Pediatric Orthopedic Society of North P R
America (POSNA)
« American Academy of Orthopedic e e T
Surgeons (AA OS) Hiome- About SRS: Mews & Announcaments: Position Statement - Scresnina for the Early Detection for ldiopathic Scoliosis in Adolescents
] News&Announcemen=  pgsition Statement - Screening for the Early

American Academy of Pediatrics MSUNS Detection for Idiopathic Scoliosis in Adolescents
AAP - " SRS/POSNA/AAOS /AAP Position Statement

M. Timothy Hreska, MD: Vishwas B Talwalkar, MD; Richard M. Schwend, MD

Paosition Statement - Screening for

“AAOS, SRS, POSNA and S | e e e Sy 1)t ey f oyt Srne )
A AP behe.ve '|'h qt recenf o e dolescent itopathic colioss (MS)since the review performed by the United States Preventive
high quality studies
demonstrate that non- o
operative interventions such Introduction
as bracing and scoliosis
specific exercises can
ecrease the likelihood of
curve progression to the
Pom’r of requiring surgical
reatment.’

Services Task Force (USPSTF) in 2004. This information should be available for use by patients,
treating health care providers. and policy makers in assessing the relative risks and benefits of the
early identification and management of AlS.




Conclusions

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

» According to the existed literature and the International
Scientific Societies guidelines, PSSE must be the first step
o freat AlIS for curves <25° in order to halt the

progression, 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,
AAQCS, AAP)

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




Thank you for your attention

Nikos Karavidas, MSc, PT

Certified Schroth Therapist (BSPTS)

Certified Schroth Best Practice Therapist
Certified SEAS Therapist

Certified McKenzie Therapist

MSc Sports Physiotherapy, Cardiff University

Website: www.skoliosi.com




