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Physiotherapeutic scoliosis-specific exercises
for adolescents with idiopathic scoliosis
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The use of exercises for the treatment of Adolescents
with Idiopathic Scoliosis is controversial. Whilst exercises are routinely used in a number of central and
southern European countries, most centres in the rest
of the world (mainly in Anglo-Saxon countries), do not
advocate its use. One of the reasons for this is that
many health care professionals are usually not conversant with the differences between generalised physiotherapy exercises and physiotherapeutic scoliosisspecific exercises (PSSE): while the former are generic
exercises usually consisting of low-impact stretching
and strengthening activities like yoga, Pilates and the
Alexander technique, PSSE consist of a program of
curve-specific exercise protocols which are individually
adapted to a patients’ curve site, magnitude and clinical characteristics. PSSEs are performed with the therapeutic aim of reducing the deformity and preventing its
progression. It also aims to stabilise the improvements
achieved with the ultimate goal of limiting the need for
corrective braces or the necessity of surgery. This paper
introduces the different ‘Schools’ and approaches of
PSSE currently practiced (Scientific Exercise Approach
to Scoliosis - SEAS, Schroth, Barcelona Scoliosis Physical Therapy School - BSPTS, Dobomed, Side Shift, Functional Individual Therapy of Scoliosis - FITS and Lyon)
and discusses their commonalities and differences.
Key words: Scoliosis - Exercise - Therapeutics.

Clinical features and epidemiology
of adolescent idiopathic scoliosis

S

coliosis is a three-dimensional deformity of the
spine.1-3 In its most common form, idiopath-
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ic scoliosis (70% to 80% of cases), the causes are
unknown.1, 4 AIS is discovered at 10 years of age
or older,1 and is defined as a curve of at least 10°,
measured on a standing radiograph using the Cobb
technique.5, 6 While the prevalence of adolescent idiopathic scoliosis (AIS) is around 3% in the general
population, almost 10% of those diagnosed with AIS
will require some form of treatment;4 usually observation or PSSE for mild curves, braces for moderate
curves and spinal surgery for severe curves (Cobb
angle >50°). Up to 0.1% of the population is at risk
of requiring surgery.2, 7 A severe form of AIS is more
commonly found in females.4 Typically, AIS does not
cause any health problems during growth (except
for extreme cases).1 However, the resulting surface
deformity frequently has a negative impact on adolescents’ body-image and self-esteem that can give
rise to quality of life (QoL) issues and in worst cases,
psychological disturbances.8-10 Adolescent patients
are generally treated in an attempt to halt the progressive nature of the deformity. No
������������������
treatments succeed in full correction to a normal spine, and even
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tinely by the large majority of scoliosis physicians
and surgeons.
The conflicting approaches are also reflected in
the guidelines put forth by the Society on scoliosis
Orthopedic Rehabilitation and Treatment (SOSORT)
23 composed mainly of rehabilitation specialists and
orthotists and the Scoliosis Research Society (SRS)
which includes mostly surgeons. The SRS guidelines
say the following about the use of PSSE:
“Alternative treatments to prevent curve progression … such as chiropractic medicine, physical therapy, yoga, etc. have not demonstrated any scientific
value in the treatment of scoliosis. However, these
and other methods can be utilized if they provide
some physical benefit to the patient such as core
strengthening, symptom relief, etc. These should
not, however, be utilized to formally treat the curvature in hopes of improving the scoliosis.”25
In contrast, in the recently published SOSORT
guidelines,23 PSSE are recommended as part of a
range of interventions deemed appropriate depending on the patients’ and therapist’s willingness to
consider more or less aggressive options given the
perceived risk of progression determined based on
patients age, skeletal maturity and curve severity.
Exercises are suggested by SOSORT to pursue the
following goals i������������������������������������
n skeletally immature patients (Risser sign of 3 or less) with curves between 11° and
over 30° and in skeletally mature patients (Risser 4
or 5) with curves 11° to 45°�����������������������
: 1) ������������������
to stop curve progression at puberty (or reduce it); 2) to prevent or
treat respiratory dysfunction; 3) to prevent or treat
spinal pain syndromes; and 4) to improve aesthetics via postural correction. Further, when patients
are prescribed a rigid brace, SOSORT always recommends the associated use of PSSE.23
A possible reason for the negative beliefs towards
PSSE within the clinical community in the AngloSaxon world is the lack of knowledge within the
physical therapy community and associated clinical specialists. These scoliosis-specific exercises are
not taught at either undergraduate or post-graduate
level within the physiotherapy curriculum in the UK,
Canada, and United States to name a few. Most clinicians (both physiotherapists and surgeons) in the
these jurisdictions normally do not appreciate the
difference between PSSE and general physiotherapy.
PSSEs consist of individually adapted exercises
that are taught to patients in a centre that is often
totally dedicated to scoliosis treatment. The patients
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reduction of the deformity is difficult.7, 11 If scoliosis
surpasses a critical threshold, usually considered to
be 30° Cobb, at the end of growth, the risk of health
and social problems in adulthood increases significantly.7, 12 Problems include reduced quality of life,
disability, pain, increased cosmetic deformity, functional limitations, sometimes pulmonary problems,
and progression during adulthood.11-18 Because of
this, management of scoliosis also includes the prevention of secondary problems associated with the
deformity.19-21
Current consensus and clinical practices

The level of evidence in the conservative management of AIS is not high. Treatments applied include surgery (instrumentation and fusion), bracing
and/or exercises.22, 23 In the past, electrical stimulation has also been used but without significant results;24 other treatments not recommended by the
current guidelines 22, 23, 25 include manipulations 26
and insoles. The existing evidence concerning these
treatments, which is classified according to the Oxford Centre for Evidence Based Medicine,27 can be
summarized as follows: physiotherapeutic scoliosisspecific exercises (PSSE) can be recommended as
a first step in the treatment of AIS to avoid and/or
limit curve progression (grade B);20, 22, 23, 28-31 bracing
is recommended when PSSEs are unable to prevent
progression (grade B);20, 22-25, 32, 33 and fusion is the
recommended treatment when AIS is either causing
symptoms (rarely), conservative treatment has failed
and a well-informed patient requests fusion (grade
C recommendation).1, 25, 34, 35
Considering the evidence, the treatment approaches adopted by various orthopedic surgeons
and physicians specialised in the field of conservative management of scoliosis are divided indicating
a lack of clinical agreement across the professions
and different countries. In general a first group
regards the exercises as useless,1, 36, 37 while the
second group uses them and advocates their efficacy.20, 23, 31, 38 These two conflicting views seem
to prevail in two different regions of the world:
while in Canada, the US and UK, the wait and see
strategy prevails, in various parts of continental Europe, Eastern and Southern Europe, conservative
treatment (PSSEs and bracing) is considered to be
of benefit to the patient 31, 39 and is prescribed rou-
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There are also on-going randomized controlled
studies on PSSE being conducted by Parent et al.
in Canada (NCT01610908) and Williams et al in the
UK (ISRCTN90480705) and Abbot et al.43 in Sweden
(NCT01761305) with a focus on curves, quality of
life and perceived appearance. Preliminary results
from these studies show promising findings in the
short term on the Cobb angle but also on postural
measurements and perceived appearance.44-46
Further, one of the systematic review on the effectiveness of exercises that also included observational trials was conducted by Negrini et al. in 2008.31
Nineteen studies were retrieved, including one RCT
and eight controlled studies; 12 studies were prospective. The 19 included papers considered 1654
patients and 688 controls in all. The highest-quality
study (RCT) compared two groups of 40 patients,
showing an improvement of curvature in all patients in the intervention group after six months.41
Apart from one old study (conducted in 1979 and
of very low methodological quality using general
physiotherapy (not PSSE),47 all studies showed positive effects of PSSEs in reducing the progression
rate (mainly in early puberty) and/or improving the
Cobb angles (around the end of growth). PSSE were
also shown to be effective at reducing brace prescription.42 In contrast, general physiotherapy exercise cohort studies quantified the effect of trunk
rotation strengthening exercises on Cobb angle and
showed improved strength and no progression in
the short term but no effect on curve progression
during a longer follow-up.48, 49
If scoliosis does progress beyond a certain critical
threshold (generally considered to be 30 degrees),
bracing is generally recommended as the next step
in the treatment with the aim of avoiding surgery.23,
50 Nevertheless, it has been shown that braces have
psychological consequences on adolescents during
a crucial pubertal period of spinal growth when relationships with the opposite gender are generally
initiated and body self-image and self-esteem develops.51-53 Surgery has also been shown to have a
significant psychological impact, as well as causing
considerable functional limitations due to the fusion
of the spine 35, 54-56. Hence, there is a promising role
for therapeutic scoliosis-specific exercises, which
does not have any unwanted psychological consequences. As stated above generalized physiotherapy
(GPT) and PSSE differ significantly. The former type
of exercises tends to be whole body physical activity
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learn an exercise protocol that is personalized according to medical and physiotherapeutic evaluations of the individual’s scoliosis curves characteristics. The principles of most PSSE are based on a
specific form of auto-correction and exercise contraction, taught individually to each single patient,
and then often inserted into stabilizing exercises
that can include neuromotor control, proprioceptive
training and balance depending on the specific PSSE
school.40 The exercises in many PSSE schools are
also incorporated into activities of daily living and
are practised at home, ideally under parental supervision. Routine generalised physiotherapy (GPT),
on the other hand, is more generic, usually consisting of low-impact stretching and strengthening
activities like yoga, pilates or tai chi (taiji), but can
include many different exercise protocols according
to the preferences of the therapist. The
���������������
understanding within areas where PSSE are not widely used
may be based on the effectiveness of generalised
physiotherapy which has to date not been shown to
be effective.31
Quantity and quality of the research
studies to date and their limitations

Recent systematic reviews 28-31, 40 have shown the
possible effects of PSSEs on scoliosis primarily in
terms of Cobb angle, based on controlled studies
which were mainly observational and partly prospective. A Cochrane Review 30 on the effectiveness
of scoliosis-specific exercises for patients with idiopathic scoliosis found that, despite a comprehensive
search of published and unpublished literature, only
two studies met the stringent Cochrane methodological criteria. Of these only one was a randomised
controlled trial; this trial compared a protocol of
exercises, electrostimulation, traction and postural
training 41 to a protocol of electrostimulation, traction and postural training. This study provided very
low quality evidence in favour of PSSEs versus the
same protocol without exercises. More recently, a
prospective controlled cohort study comparing the
SEAS exercises versus usual physiotherapy,42 also
provided very low quality evidence in favour of
SEAS exercises. The outcome most frequently used
across previous studies was the Cobb angle; only
Negrini’s study considered the more patient-centred
outcome of brace avoidance as a main outcome.
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Table I.—Key features of European physiotherapeutic scoliosis-specific exercise approaches.
Physiotherapy school

Key features of Physiotherapeutic Scoliosis-Specific Exercise Approach

Scientific Exercise Approach to Scoliosis (SEAS) Improving the patient’s awareness of their deformity to promote self-correction
(SE) 40, 42, 57, 58
Autonomous 3D auto-correction
40 (see Appendix 5 in citation for longer
Active Stabilization through intensive symmetrical activation of all stabilizing muscles
description and patients demonstrating
Cognitive-behavioral approach to the patient and family to achieve maximum involvement
exercises)
and compliance
Exercises to stimulate a balance reaction
In-brace PSSE
Improve spinal stability
Home program
40, 59

(SC)

Improving the patient’s awareness of their deformity to promote self-correction
Repeated 3D asymmetrical spinal corrections exercises (consisting of elongation, pelvic
alignment, side-shift of thorax, shoulder corrections, and derotation with breathing in lying,
sitting and standing positions).
Scoliosis-specific passive mobilization
Active 3D stabilization
Corrective breathing
Repetition (proprioception) to correct body schema
Integration of postural corrections within activities of daily living
Easy and safe home exercise-program.

60-69
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Schroth Method

Barcelona Scoliosis Physical Therapy School
(BSPTS) (BP) 70-72

BSPTS follows the basic concepts from the Schroth Method:
- 3D self-correction with the principles of correction provided by Barcelona School:
- S elf-correction in 3D eventually with external assistance during the training process (selfelongation from a 3D corrected and stable pelvis and trunk + increase of de-rotation by
asymmetrical sagittal straightening + increase of deflexion by creating vectors in the frontal
plane + breathing mechanics)
- Isometric muscle tension to stabilize the position
- Repetition (proprioception) to correct body schema
- Breathing mechanics to re-shape the trunk

Dobomed (DO) 40, 73-77
(see Appendix 3 in citation)

Exercises in varied quadruped positions (on knees and hands) to increase kyphosis +
activate asymmetrical corrections combined with breathing instructions
Self-correction in 3D of the spine and ribcage in forward bending in different positions
(closed kinematic chains fixing pelvic and shoulder girdle, upright under gravity)
Help with breathing mechanics

Side Shift (SS) 40, 73, 74
(see Appendix 4 in citation)

Improving the patient’s awareness of their deformity to promote self-correction
Self-correction in the frontal plane only
Active stabilization through intensive symmetrical activation of all stabilizing muscles to
locate the thoracic cage properly on the pelvis

Functional Individual Therapy for Scoliosis
(FITS) (FI) 75, 76

Improving the patient’s awareness of their deformity to promote self-correction
Relaxation of myofascial structures responsible for the limitation of corrective movements.
3D corrective movements using elastic resistance
Improvement of spine stabilization
Proprioception
Corrective breathing
In brace PSSE

The Lyon Approach (LY)

Improving postural balance: highlighting defects, learning correction and integration in the
daily life activities
Breathing control with use of expiratory reserve volume because the pelvis is fully stabilized.
3D mobilization of the spine
Mobilization of the ilio-lumbar angle (lumbar scoliosis)
Therapeutic patient education (food control to avoid cast syndrome, skin care...)
Sitting position check
Endurance of the deep paraspinal muscles is emphasized

40

40
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Main schools of PSSE

The main schools or approaches to the Conservative Treatment of Scoliosis are based on physical
exercises “born” in Europe and include: Scientific
Exercise Approach to Scoliosis����������������������
(SEAS), Schroth, Barcelona Scoliosis Physical Therapy School (BSPTS),
Dobomed, Side Shift, Functional Individual Therapy
of Scoliosis (����������������������������������������
FITS) and Lyon. All of them follow scoliosis specific criteria which include the four standard
features described in the 2005 SOSORT Consensus
paper:21 patient and family education, 3D self-correction, stabilization in correction and training in activities of daily living. Key features of these specific
schools can be seen in Table I.
Main technical characteristics and
commonalities of the PSSE Schools
Self correction

Some elements are common to all PSSE approaches.21, 79 The most important common feature
is 3D Self-Correction, which means attaining the
best possible correction through muscle contraction (all schools) with some schools (Schroth and
BSPTS) using external aids. Self-Correction has been
recognised by SOSORT experts as the most important component of PSSE.21 Nearly all use side-shift
of the torso towards the concavities (SEAS-SchrothBSPTS-Side-shift-]Lyon) as well as isometric and
stabilization-type contractions of the torso muscles
in a corrected posture (SEAS-Schroth BSPTS-Lyon).
Further, many approaches involve derotation (SEASSchroth-BSPTS-Dobomed) and kyphosing exercises
(SEAS-Lyon-Dobomed). In addition, a number of
Schools commonly use self-elongation (Schroth,
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BSPTS-Lyon) in conjunction with derotation of the
torso and controlled breathing exercises (SchrothBSPTS-Dobomed).
Physiotherapeutic scoliosis-specific exercises
The PSSE can be used in five main clinical conditions:30
1. sole use of exercise as the primary treatment of
AIS for mild curves to limit and/or decrease progression and try to avoid the use of a brace;
2. before wearing a brace to improve the mobility,
and the elasticity of the spine and the trunk to obtain a better correction by the pressures of the pads;
3. in conjunction with braces. In this case the aims
are to reduce the side effects of wearing a brace
(muscle weakness, rigidity, flat back), to improve the
efficacy of internal brace pads and to avoid the loss
of 3D correction during the weaning of the brace;
4. during adulthood if the scoliosis curves exceed
certain thresholds. In this case, significant problems
such as back pain, breathing dysfunction, contractures and progressive deformity may arise;
5. both before and after surgical correction. Before
surgery the aim would be to maintain the mobility of the curve to help achieve maximal correction
during surgery and post-surgery the aim of PSSEs
would be to enhance the effects of surgery on back
shape, balance and posture as and when needed in
individual cases.80, 81
There is a wide range of exercise dosage used by
the different schools going from intensive inpatient
therapy to outpatient therapy combined with home
programs. The differences in the dosage of exercises prescribed by the different physical therapy
approaches are reported in Table II.
Additionally both clinicians with extensive experience in the conservative management of scoliosis
patients as well as published trials suggest that a
specialized multidisciplinary team working together
has greater success in treating such patients than an
isolated professional.21 In fact, most of the European
schools which have published their results follow
this concept. This information raises the importance
of such a team 82 in the management of patients with
scoliosis. This team should be comprised of a physiatrist (a physician specialising in Physical Medicine
and Rehabilitation) and/or a spinal surgeon specialized in this field, a physiotherapist and an orthotist
with specialized knowledge, and all should be in
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(motor) treatments that are more generic and usually
consist of low-impact stretching and strengthening
activities like yoga and pilates. The second type of
treatment activity consists of a protocol of exercises
individually adapted and performed with the therapeutic aim of reducing the deformity and stabilising
the improvements in order to limit the need of corrective braces or the necessity for surgery. The aim
of this paper is to introduce the different Schools of
PPSSE currently in existence, discussing their commonalities and differences.
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Table II.—Differences in the dosage of exercises prescribed by the different School of Physiotherapeutic Scoliosis-Specific
Exercises.
School

Inpatient or
outpatient

Treatment frequency

Home program

Country
of origin

SEAS

Outpatient

1 individual session of 90 min for introducing the Repetition of the exercises in a gym or at Italy
approach, and the teaching and the video recording home with the assistance of a PT or a parent
of the exercises program every 3 months
for 45 min 2-3 time a week + 5 min daily. The
patient can choose to not perform the long
session (45 min) and perform the program for
20 min daily instead.

SCHROTH

Inpatient

4-6 hours daily for 30 days in a specialist clinic.
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The treatment includes 3-4 exercises at home Germany
for 30 minutes daily 5 times per week to
maintain the improved postural balance.

Outpatient

Two hours for two days per week with Certified
Schroth therapists.

BSPTS

Outpatient

For all: home exercises 5 days per week for Spain
BSPTS offers different frequencies and
45-60 min./day
different modalities to treat patients:
a) INDIVIDUAL LOCAL PATIENTS: 1 h session
each week. Depending on the quality of the
execution of the correction, the PT will space
the sessions as needed.
b) INDIVIDUAL FOREIGN PATIENTS: 2 h session;
10 consecutive days. To be complemented
by 1 or 2 more weeks 3 to 6 months later
depending on the level of knowledge
acquired.
c) INTENSIVE COURSE:
20 continuous days in group sessions of 3 h/
each.
d) REGULAR COURSE:
30 sessions of 90 min in groups. Spread out
after initial 8 sessions over a short period as
the patient acquires the capability to perform
the exercises properly independently.

DOBOMED

Inpatient or
outpatient

5 days/wk x 40 min over 3 weeks
Or 60 min per week continuously
Or Repeat stay as above.

SIDESHIFT

Outpatient

1 individual session of 10 min for the preparation Home exercises daily for 10 min with or England
and the teaching of the exercises.
without assistance from parents

FITS

M
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Inpatient

Outpatient

LYON

116

Outpatient

??????

A 14-days inpatient program once a year.

Poland

For all: during exercises with PT the
parent’s presence is required.
1 individual session (45-60 min) with PT 1-4 times Daily home exercises for 20-30 min
per month) with frequency related to the Cobb
angle, maturity, risk of progression and distance
from clinic.

Poland

Used during plaster cast or
during 24 h bracing (1 to 4 months)
2 sessions/week with a PT
After 4 months, 1 session/week

France

Daily exercises at home
Sport without limitation
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— pain represented the most frequently cited objective pursued (80%) followed respectively by stopping curve progression (57%), improving function
(53%) and body image (45%);
— only general physiotherapy approaches were
reportedly used with core stabilization exercises at
(76%) as the most frequently used treatment technique followed by postural advice (73%), mobilizations (55%), and yoga stretches (32%);
— pain (75%) was the most frequently tracked
outcome followed by subjective perception of posture improvements (73%), spinal range of motion
(69%), and muscle strength (64%). (Not Cobb)
The survey results suggested that, in Canada,
surgeons only refer a very small proportion of the
whole population of adolescent patients with scoliosis to physical therapists. The sample of patients
referred to physiotherapists may have a higher proportion of pain problems than the overall population of patients with scoliosis. This study should be
replicated in other countries where PSSE are underused to clarify the generalizability of the findings.
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close collaboration with the patient and his/her family. The team may also include the collaboration of a
psychologist with experience treating patients with
a diagnosis of scoliosis, when required, and should
follow evidence-based principles using the latest research available.
This is the main reason why the term “Physiotherapeutic” has been introduced before the term “Scoliosis-Specific Exercises” during the international
Society on Scoliosis Orthopaedic and Rehabilitation
Treatment (SOSORT) Guidelines development:23 the
term in this context is not related to any specific
profession but to a comprehensive, overall team approach focused on the patient, which includes not
only scoliosis-specific exercises, but the input from
a multi-disciplinary team that includes all or most of
the health care professions discussed above.
Current practice in Canada

The conservative treatment of scoliosis with the
use of PSSE is not very common in Anglo-Saxon
countries. In particular, a chart review study conducted in Alberta (Canada) 83 in a regional scoliosis clinics found that only 15% of patients were
referred to physical therapy (mostly for general
conditioning or to treat pain). The patients that
were referred were 16 years old on average and
their largest Cobb Angle was an average of 26°
suggesting that referral patterns may not be consistent with SOSORT guidelines. Similary, a chart
review study conducted in Montréal by Beauséjour
et al.84 of 636 consecutive patients referred for scoliosis evaluation over 1 year found that: 1) 42% of
the suspected cases of AIS had no significant deformity (Cobb angle <10°=inappropriate referrals);
2) 32% of subjects with confirmed AIS were “late
referrals” with regards to brace treatment indications [Skeletally immature (Risser ≤3) + Cobb angle
≥30°; or Cobb angle ≥40° (regardless of skeletal
maturity)] and 3) 20% rather than <1% represented
late referrals compared to a period when school
screening was done.
Further, therapists in Anglo-Saxon regions possibly show low level of interest / experience with scoliosis. This hypothesis is supported by results from
a survey of all 1599 registered physical therapists
in Alberta which obtained a response rate of only
12%.83 Among respondents only 69% had treated
scoliosis patients in the past:
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Publications

All of the main schools of scoliosis conservative
treatment have reported research studies where patient-centred outcomes have been improved albeit at
a low level of evidence. Among
������������������������
the 19 studies reviewed by Negrini et al.31 in 2008 on any type of
exercises for scoliosis focused on the curve severity,
most did not report on compliance, intention-to-treat
analyses, or on recruitment strategies. Only one used
random allocation; none blinded evaluators; only 13
were prospective; only seven detailed recruitment;
and only one study statistically controlled for confounding variables. Only six exercise studies reported
on compliance with only two studies with compliance report exceeding 75%. Given the early promising results but poor study quality, there is an urgent
need for stronger study designs evaluating the effects
of Schroth exercises and on scoliosis exercises in general. These results demonstrate the relevance of PSSE
in the conservative treatment of IS. The main results
of these papers show that PSSE can:
— decrease Cobb angle;66, 76, 85
— reduce (slow down) curve progression;31, 86
— decrease brace prescription;31, 42, 86, 87
— decrease loss of correction during brace weaning;88
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spinal orthotists, spinal nurses, certified osteopaths,
biomedical engineers and IT technicians.
There is also an urgent need for increased research
and clinical capacity in the non-surgical management
of spinal deformities. Research is needed of high quality about the effectiveness of the approaches but also
about the mechanisms of actions of the approaches in
order to formulate recommendations about the most
effective combinations of exercises to maximize the
effects. The overwhelming majority of the published
scoliosis research work is focused on surgery.39 This
is partly due to the lack of suitably qualified professional healthcare researchers, and the unavailability
of specialized postgraduate non-surgical international
training programmes in scoliosis and other spinal
deformities, despite the potential to significantly increase the impact of non-surgical management on patient care. More specialist researchers in the field of
scoliosis-specific exercises and of spinal bracing are
needed. The majority of scoliosis research societies
were founded mostly by surgeons and, consequently, tend to be very surgically focused. The Society of
Scoliosis Orthopaedic and Rehabilitation Treatment
concentrates solely on non-surgical management and
works actively at developing the knowledge base
supporting conservative interventions for scoliosis
and at disseminating this knowledge by establishing
links with other societies. The present paper summarized the exercise-relevant content presented as part
of the half-day course at the latest Scoliosis Research
Society meeting in Lyon in September 2013 and illustrates this Society’s increased interest in conservative
treatments for scoliosis.
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— increase breathing function related to structural flat back;62, 86
— decrease back asymmetry;46, 76, 89-91
— improve muscular imbalance;63
— improve general exercise efficiency measured
using ergospirometry;86
— decrease stress;92
— control curve progression in adult scoliosis;93-95
— decrease pain in adult scoliosis;93-96
— improve the posture in adult scoliosis.94, 95
Considering the quality of available studies, the final conclusion of the Cochrane review on the effect
of exercises for scoliosis was that it is not possible
to recommend the use of PSSE for AIS, according to
the Cochrane criteria for the evaluation of the trials.30
However, previous systematic reviews 40, 97 which
included trial designs excluded by the Cochrane
methodology reviewed a considerable number of
trials of lower methodological quality. Although the
quality of the included studies was low, results were
consistent in favour of the efficacy of the exercises
in reducing the progression rate (mainly in early puberty) and/or improving the Cobb angles (around
the end of growth). Exercises were also shown to
be effective in reducing brace prescription. Higher
quality research is therefore needed to verify these
promising findings.
The importance of education in
disseminating the use of PSSE approaches

Currently to our knowledge there is no specialized
training for physiotherapists or allied health professionals focused on the rehabilitation of patients with
scoliosis at a university degree level. In fact, most
physical therapists qualify with a minimal level of
knowledge about spinal deformities. Further, training programmes for postgraduate non-surgical spinal
researchers are too rare to allow building research
capacity in this field. There is a demand for research
expertise on conservative scoliosis treatment. There is
also a clear need for the non-surgical management of
idiopathic scoliosis to be recognised as a distinct and
important specialisation. With greater recognition of
the complications related to spinal surgery there is a
strong potential for allied professions to become recognised specialities within inter-professional practices focused on scoliosis in the future. Such allied professions include: physiotherapists, exercise scientists,
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Conclusions

According to current evidence, PSSE can be a useful aid in adolescent patients with idiopathic scoliosis. However, we need more evidence and are
awaiting the results of ongoing randomized controlled trials with great anticipation. The different
Schools presented in this paper are active at producing evidence by actively collaborating via SOSORT.
Collaborative efforts have highlighted strong commonalities among the constituting elements of each
exercise approach discussed. Continued discussion,
education, comparisons and high quality research
of the different approaches will lead to a better understanding of the effective elements of the 3D PSSE
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with continued improvement of the clinical care offered to patients as seen in Table II.

22.

References

23.

1. Weinstein SL, Dolan LA, Cheng JC et al. Adolescent idiopathic
scoliosis. Lancet 2008;371:1527-37.
2. Parent S, Newton PO, Wenger DR. Adolescent idiopathic scoliosis: etiology, anatomy, natural history, and bracing. Instr.
Course Lect. 2005;54:529-36.
3. Asher MA, Burton DC. Adolescent idiopathic scoliosis: natural
history and long term treatment effects. Scoliosis (17487161)
2006;1:2-10.
4. American Academy of Orthopaedic Surgeons. The Burden of
Musculoskeletal Diseases in the United States . Rosemont, IL:
Amwerican Academy of Orthopaedic Surgeons, 2008.
5. Cobb JR. Outline for the Study of Scoliosis. Am.Acad.of Ortho.
Surg.Inst.Lect. 1948;5:261-75.
6. Spinal Deformity Study Group. Spinal Deformity Study Group
Radiographic Measurement Manual. United States of America:
Medtronic Sofamor Danek USA Inc., 2004:1-110.
7. Lonstein JE. Scoliosis: surgical versus nonsurgical treatment.
Clin.Orthop Relat Res. 2006;443:248-59.
8. Freidel K, Petermann F, Reichel D et al. Quality of life in women with idiopathic scoliosis. (Abstract). J.Orthop.Sports Phys.
Ther. 2002;32:536.
9. MacLean WE, Jr., Green NE, Pierre CB et al. Stress and coping
with scoliosis: psychological effects on adolescents and their
families. J.Pediatr.Orthop. 1989;9:257-61.
10. Freidel K, Reichel D, Steiner A et al. Idiopathic scoliosis and
quality of life. Stud Health Technol Inform 2002;88:24-9.
11. Danielsson AJ, Nachemson AL. Radiologic findings and curve
progression 22 years after treatment for adolescent idiopathic scoliosis: comparison of brace and surgical treatment with
matching control group of straight individuals. Spine (Phila Pa
1976.) 2001;26:516-25.
12. Negrini S, Grivas TB, Kotwicki T et al. Why do we treat adolescent idiopathic scoliosis? What we want to obtain and to
avoid for our patients. SOSORT 2005 Consensus paper. Scoliosis. 2006;1:4.
13. Weinstein SL, Dolan LA, Spratt KF et al. Health and function of
patients with untreated idiopathic scoliosis: a 50-year natural
history study. JAMA 2003;289:559-67.
14. Mayo NE, Goldberg MS, Poitras B et al. The Ste-Justine Adolescent Idiopathic Scoliosis Cohort Study. Part III: Back pain.
Spine 1994;19:1573-81.
15. Pehrsson K, Danielsson A, Nachemson A. Pulmonary function
in adolescent idiopathic scoliosis: A 25 year follow up after
surgery or start of brace treatment. Thorax 2001;56:388-93.
16. Danielsson AJ, Nachemson AL. Back pain and function 22
years after brace treatment for adolescent idiopathic scoliosis:
A case-control study - Part I. Spine 2003;28:2078-85.
17. Danielsson AJ, Nachemson AL. Back pain and function 23
years after fusion for adolescent idiopathic scoliosis: a casecontrol study-part II. Spine 2003;28:E373-E383.
18. Pehrsson K, Larsson S, Oden A et al. Long-term follow-up of
patients with untreated scoliosis. A study of mortality, causes of
death, and symptoms. Spine 1992;17:1091-6.
19. Negrini S, Carabalona R. Social acceptability of treatments for
adolescent idiopathic scoliosis: a cross-sectional study. Scoliosis 2006;1:14.
20. Weiss HR, Negrini S, Rigo M et al. Indications for conservative
management of scoliosis (guidelines). Scoliosis. 2006;1:5.
21. Weiss HR, Negrini S, Hawes MC et al. Physical exercises in the

24.
25.

26.

BETTANY-SALTIKOV

treatment of idiopathic scoliosis at risk of brace treatment -SOSORT consensus paper 2005. Scoliosis. 2006;1:6.
Negrini S, Aulisa L, Ferraro C et al. Italian guidelines on rehabilitation treatment of adolescents with scoliosis or other spinal
deformities. Eura.Medicophys. 2005;41:183-201.
Negrini S, Aulisa AG, Aulisa L et al. 2011 SOSORT guidelines:
Orthopaedic and Rehabilitation treatment of idiopathic scoliosis during growth. Scoliosis 2012;7:3.
Rowe DE, Bernstein SM, Riddick MF et al. A meta-analysis of
the efficacy of non-operative treatments for idiopathic scoliosis. J.Bone Joint Surg.Am. 1997;79:664-74.
Scoliosis Research Society. Scoliosis Research Society - Adolescent Idiopathic Scoliosis - Treatment. 2014. Last access 8-22014. http://www.srs.org/professionals/conditions_and_treatment/adolescent_idiopathic_scoliosis/treatment.htm
Romano M, Negrini S. Manual therapy as a conservative treatment for adolescent idiopathic scoliosis: a systematic review.
Scoliosis 2008;3:2.
Howick J. Oxford Centre for Evidence-based Medicine Levels
of Evidence. 2014. Last Accessed 8-2-2014. http://www.cebm.
net/?o=1025
Negrini S, Antonini G, Carabalona R et al. Physical exercises
as a treatment for adolescent idiopathic scoliosis. A systematic
review. Pediatr.Rehabil. 2003;6:227-35.
Lenssinck ML, Frijlink AC, Berger MY et al. Effect of bracing
and other conservative interventions in the treatment of idiopathic scoliosis in adolescents: a systematic review of clinical
trials. Phys.Ther. 2005;85:1329-39.
Romano M, Minozzi S, Bettany-Saltikov J et al. Exercises for
adolescent idiopathic scoliosis. Cochrane.Database.Syst.Rev.
2012;8:CD007837.
Negrini S, Fusco C, Minozzi S et al. Exercises reduce the progression rate of adolescent idiopathic scoliosis: results of a
comprehensive systematic review of the literature. Disabil.Rehabil. 2008;30:772-85.
Negrini S, Minozzi S, Bettany-Saltikov J et al. Braces for idiopathic scoliosis in adolescents. Cochrane Database Syst.Rev.
2007.
Weinstein SL, Dolan LA, Wright JG et al. Effects of bracing in adolescents with idiopathic scoliosis. N.Engl.J.Med.
2013;369:1512-21.
Weiss HR. Adolescent idiopathic scoliosis (AIS) - an indication
for surgery? A systematic review of the literature. Disabil.Rehabil. 2008;30:799-807.
Hawes MC, O’Brien JP. A century of spine surgery: what can
patients expect? Disabil.Rehabil. 2008;30:808-17.
Negrini S, Rigo M. Re: Adolescent idiopathic scoliosis: modern
management guidelines. J.Surg.Orthop.Adv. 2007;16:98-9.
Shindle MK, Khanna AJ, Bhatnagar R et al. Adolescent idiopathic scoliosis: modern management guidelines. J.Surg.Orthop.Adv. 2006;15:43-52.
Romano M, Minozzi S, BettanySaltikov J et al. Exercises for
adolescent idiopathic scoliosis. Cochrane Database Syst.Rev.
2009;4.
Negrini S. Approach to scoliosis changed due to causes other
than evidence: patients call for conservative (rehabilitation)
experts to join in team orthopedic surgeons. Disabil.Rehabil.
2008;30:731-41.
Fusco C, Zaina F, Atanasio S et al. Physical exercises in the
treatment of adolescent idiopathic scoliosis: an updated systematic review. Physiother.Theory.Pract. 2011;27:80-114.
Wan L, Wang G-X, Bian R. Exercise therapy in treatment of essential S-shaped scoliosis: Evaluation of Cobb angle in breast
and lumbar segment through a follow-up of half a year. Chinese Journal of Clinical Rehabilitation 2005;9:82-4.
Negrini S, Zaina F, Romano M et al. Specific exercises reduce
brace prescription in adolescent idiopathic scoliosis: a prospec-

IN
C ER
O V
P A
Y
R M
IG E
H DI
T C
® A

M

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies
(either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other
means which may allow access to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is
not permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo,
or other proprietary information of the Publisher.

Physiotherapeutic scoliosis-specific exercises for adolescents with idiopathic scoliosis

Vol. 50 - No. 1

27.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

119

44.

45.

46.

47.
48.
49.
50.
51.
52.

53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.

120

tive controlled cohort study with worst-case analysis. J.Rehabil.
Med. 2008;40:451-5.
Abbott A, Moller H, Gerdhem P. CONTRAIS: CONservative TReatment for Adolescent Idiopathic Scoliosis: a randomised controlled trial protocol. BMC.Musculoskelet.Disord.
2013;14:261.
Schreiber S, Parent EC, Hedden DM et al. The effects of a
6-month Schroth intervention for Adolescent Idiopathic Scoliosis (AIS): preliminary analysis of an ongoing randomized
controlled trial. Scoliosis 8(Suppl 2), 044. 18-9-2013.
Schreiber S, Parent EC, Hedden DM et al. Feasibility and three
months preliminary results of an RCT on the effect of Schroth
exercises in adolescent idiopathic scoliosis (AIS). 9th International Conference on Conservative Management of Spinal Deformities 7th SOSORT Meeting Booklet , 44. 2012.
Parent EC, Schreiber S, Hedden D et al. The Effect of a SixMonth Schroth Exercise Program: A pilot study using subjects
as their own controls. 8(Suppl 2), O45. 18-9-2013. Chicago, Il,
SOSORT. 11-5-2013.
Stone B, Beekman C, Hall V. The effect of an exercise program
on change in curve in adolescents with minimal idiopathic scoliosis: a preliminary study. Phys.Ther. 1979;59:759-63.
McIntire KL, Asher MA, Burton DC et al. Treatment of adolescent
idiopathic scoliosis with quantified trunk rotational strength
training: a pilot study. J.Spinal.Disord.Tech. 2008;21:349-58.
Mooney V, Brigham A. The role of measured resistance exercises in adolescent scoliosis. Orthopedics 2003;26:167-71.
Negrini S, Minozzi S, Bettany-Saltikov J et al. Braces for idiopathic scoliosis in adolescents. 2010. Chichester, UK, John
Wiley & Sons, Ltd.
Climent JM, Sanchez J. Impact of the type of brace on the quality of life of Adolescents with Spine Deformities. Spine (Phila
Pa 1976.) 1999;24:1903-8.
Fallstrom K, Cochran T, Nachemson A. Long-term effects on
personality development in patients with adolescent idiopathic
scoliosis. Influence of type of treatment. Spine (Phila Pa 1976.)
1986;11:756-8.
Ugwonali OF, Lomas G, Choe JC et al. Effect of bracing on the
quality of life of adolescents with idiopathic scoliosis. Spine J.
2004;4:254-60.
Hawes M. Impact of spine surgery on signs and symptoms of
spinal deformity. Pediatr.Rehabil. 2006;9:318-39.
Weiss HR, Goodall D. Rate of complications in scoliosis surgery - a systematic review of the Pub Med literature. Scoliosis
2008;3:9.
Weiss HR. Adolescent Idiopathic Scoliosis (AIS) - an indication
for surgery? A systematic review of the literature. Disability and
Rehabilitation 2008;30:799-807.
Romano M, Negrini A, Parzini S et al. Scientific Exercises Approach to Scoliosis (SEAS): efficacy, efficiency and innovation.
Stud Health Technol Inform 2008;135:191-207.
Negrini S, Atanasio S, Zaina F et al. End-growth results of
bracing and exercises for adolescent idiopathic scoliosis.
Prospective worst-case analysis. Stud Health Technol Inform
2008;135:395-408.
Weiss HR. The method of Katharina Schroth - history, principles and current development. Scoliosis 2011;6:17.
Weiss HR, Heckel I, Stephan C. Application of passive transverse
forces in the rehabilitation of spinal deformities: a randomized
controlled study. Stud.Health Technol.Inform. 2002;88:304-8.
Weiss HR, Weiss G. Curvature progression in patients treated
with scoliosis in-patient rehabilitation--a sex and age matched
controlled study. Stud.Health Technol.Inform. 2002;91:352-6.
Weiss HR. The effect of an exercise program on vital capacity and rib mobility in patients with idiopathic scoliosis. Spine
1991;16:88-93.
Weiss HR. Imbalance of electromyographic activity and physi-

64.
65.

66.
67.
68.

cal rehabilitation of patients with idiopathic scoliosis. European
Spine Journal 1993;1:240-3.
Weiss HR, Klein R. Improving excellence in scoliosis rehabilitation: a controlled study of matched pairs. Pediatr.Rehabil.
2006;9:190-200.
Weiss H, Weiss G, Petermann F. Incidence of curvature progression in idiopathic scoliosis patients treated with scoliosis
in-patient rehabilitation (SIR): an age- and sex-matched controlled study. Pediatr.Rehabil. 2003;6:23-30.
Weiss HR. Influence of an in-patient exercise program on scoliotic curve. Ital.J.Orthop.Traumatol. 1992;18:395-406.
Weiss H-R. Initial results of a prospective study of Schroth scoliosis-specific spinal rehabilitation. Z.Orthop.Ihre.Grenzgeb.
1995;133:114-7.
Weiss HR, Lohschmidt K, el-Obeidi N et al. Preliminary results
and worst-case analysis of in patient scoliosis rehabilitation.
Pediatr.Rehabil. 1997;1:35-40.
Weiss HR. The progression of idiopathic scoliosis under the
influence of a physiotherapy rehabilitation programme. Physiotherapy 1992;78:815-21.
Rigo M, Quera-Salva G, Puigdevall N. Effect of the exclusive
employment of physiotherapy in patients with idiopathic scoliosis. In, 11th International Congress of World Confederation
for Physical Therapy: proceedings. London, World Confederation for Physical Therapy : Chartered Society of Physiotherapy,
1991, p. 1319-1321. United Kingdom: 1991.
Rigo M, Reiter C, Weiss HR. Effect of conservative management
on the prevalence of surgery in patients with adolescent idiopathic scoliosis. Pediatr.Rehabil. 2003;6:209-14.
Rigo M, Quera-Salva G, Villagrasa M et al. Scoliosis intensive out-patient rehabilitation based on Schroth method. Stud
Health Technol Inform 2008;135:208-27.
Maruyama T, Kitagawa T, Takeshita K et al. Conservative treatment for adolescent idiopathic scoliosis: can it reduce the incidence of surgical treatment? Pediatr.Rehabil. 2003;6:215-9.
Maruyama T, Takeshita K, Kitagawa T. Side-shift exercise and
hitch exercise. Stud.Health Technol.Inform. 2008;135:246-9.
Bialek M, M’hango A. “FITS” concept Functional Individual
Therapy of Scoliosis. Stud.Health Technol.Inform. 2008;135:25061.
Bialek M. Conservative treatment of idiopathic scoliosis according to FITS concept: presentation of the method and preliminary, short term radiological and clinical results based on
SOSORT and SRS criteria. Scoliosis 2011;6:25.
Mollon G, Rodot J. Scolioses structurales mineures et kinesitherapie. Etude statistique compareative des resultats. Kinesitherapie Scientifique 1986;47-56.
de Mauroy JC. Kinesithérapie. 2-2-2014. Last Accessed: 8-22014. http://www.demauroy.net/KINESITHERAPIE.htm
Bettany-Saltikov J, Cook.T, Rigo M et al. Physical therapy for
adolescents with idiopathic scoliosis. In: Bettany-Saltikov J,
Paz-Lorido B, eds. Physical Therapy Perspectives in the 21st
Century Challenges and Possibilities. Rijeka, Croatia: InTech,
2012:3-40.
Bettany JA. Investigation into the Topographical, kinesiological
and Psychological factors in the surgical management of Adolescent Idiopathic Scoliosis. 1993. King’s College, University of
London, UK.
Bettany JA, Partridge C, Edgar M. Topographical, Kinesiological, and Psychological Factors in the Surgical Management of
Adolescent Idiopathic Scoliosis. Stud.Health Technol.Inform.
1995;15:321-6.
Rigo MD, Grivas TB. “Rehabilitation schools for scoliosis”
thematic series: describing the methods and results. Scoliosis
2010;5:27.
Parent EC, Buyks D, Clough J et al. Therapy objectives, treatments modalities and outcomes used by physiotherapists for

IN
C ER
O V
P A
Y
R M
IG E
H DI
T C
® A

43.

Physiotherapeutic scoliosis-specific exercises for adolescents with idiopathic scoliosis

M

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies
(either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other
means which may allow access to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is
not permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo,
or other proprietary information of the Publisher.

BETTANY-SALTIKOV

69.
70.

71.
72.
73.
74.
75.
76.

77.
78.
79.

80.

81.

82.
83.

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

February 2014

85.

86.
87.

88.

89.

90.
91.
92.

93.
94.
95.
96.
97.

-what do we know? A review of the literature. Pediatr.Rehabil.
2003;6:183-94.
Negrini A, Parzini S, Negrini MG et al. Adult scoliosis can be reduced through specific SEAS exercises: a case report. Scoliosis
(17487161) 2008;3:20.
World Health Organization. International classification of functioning, disability and health : ICF. 2001 ed. Geneva: World
Health Organization, 2001:1-299.
Berg DC, Hill DL, Raso VJ et al. Using three-dimensional difference maps to assess changes in scoliotic deformities. Med.Biol.
Eng Comput. 2002;40:290-5.
Weiss H-R. Scoliosis-related pain in adults - Treatment influences. Eur.J.Phys.Med.Rehabil. 1993;3:91-4.
Romano M, Fusco C, Minozzi S et al. Physical exercises and
adolescent idiopathic scoliosis: results of a comprehensive systematic review of the literature. Stud.Health Technol.Inform.
2008;140:331.

IN
C ER
O V
P A
Y
R M
IG E
H DI
T C
® A

84.

adolescent idiopathic scoliosis in Alberta, Canada. Scoliosis
8(Suppl 1), 014. 3-6-2013.
Beausejour M, Roy-Beaudry M, Goulet L et al. Patient characteristics at the initial visit to a scoliosis clinic: a cross-sectional
study in a community without school screening. Spine (Phila
Pa 1976.) 2007;32:1349-54.
Negrini S, Negrini A, Romano M et al. A controlled prospective study on the efficacy of SEAS.02 exercises in preventing
progression and bracing in mild idiopathic scoliosis 401. Stud
Health Technol Inform 2006;123:523-6.
Dobosiewicz K, Durmala J, Kotwicki T. Dobosiewicz method
physiotherapy for idiopathic scoliosis. Stud.Health Technol.Inform. 2008;135:228-36.
Negrini S, Negrini A, Romano M et al. A controlled prospective study on the efficacy of SEAS.02 exercises in preparation
to bracing for idiopathic scoliosis. Stud Health Technol Inform
2006;123:519-22.
Zaina F, Negrini S, Atanasio S et al. Specific exercises performed in the period of brace weaning can avoid loss of correction in Adolescent Idiopathic Scoliosis (AIS) patients: Winner of SOSORT’s 2008 Award for Best Clinical Paper. Scoliosis
(17487161) 2009;4:8.
Blicharska I, Brzek A, Durmala J. Short-term effect (ATR,
Kasperczyk’s Scale, chest’s mobility) of using of physiotherapy method in the treatment of. Stud Health Technol Inform
2012;176:387-92.
Otman S, Kose N, Yakut Y. The efficacy of Schroth s 3-dimensional exercise therapy in the treatment of adolescent idiopathic scoliosis in Turkey. Saudi.Med.J. 2005;26:1429-35.
Raso VJ, Greenhill B, Moreau MJ et al. The combined reconstruction of spinal and surface deformity. Surface Topography
and Spinal Deformity 1987;13-20.
Weiss HR. Rehabilitation of adolescent patients with scoliosis-

BETTANY-SALTIKOV

This paper summarizes 4 presentations offered during the Scoliosis Research Society Half-day Course on Non-Operative Spinal
Deformity Treatment Techniques held in Lyon on September 19th
2013. The presentations were: European Schools of Physical Therapy for Scoliosis, Mónica
���������������������������������������������
Villagrasa-Escudero, PT, MSc, DO; Evi����
dence Based Exercises for AIS-Cochrane Review; Michele Romano,
PT; North American Perspective on Exercises for Scoliosis, Eric C.
Parent, PhD, PT, MSc; Role of Education in Non-Operative Treatment, Josette A. Bettany-Saltikov, PhD, MSc, MCSP.
Conflicts of interest.—The authors certify that there is no conflict
of interest with any financial organization regarding �����������������
the material discussed in the manuscript. However, for full disclosure, the authors
are listed hereafter with PSSE schools for which they have received
certification: JBS (Schroth), EP (Schroth, BSPTS), MR (SEAS), MV
(BSPTS), SN (SEAS).

M

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies
(either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other
means which may allow access to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is
not permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo,
or other proprietary information of the Publisher.

Physiotherapeutic scoliosis-specific exercises for adolescents with idiopathic scoliosis

Vol. 50 - No. 1

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

121

